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1.1 Introduction
s |

Cumberland City Council (“Council”), through its strategic
documentation including Cumberand 2030: Our Local
Strategic Planning Statement (February 2020) has identified
key priorities to enable access and movement, including

*  Advocating for a range of transport options that connect
our town centres and employment hubs, both locally
and to Greater Sydney

+  Aligning local infrastructure delivery with planned growth
+  Improving accessibility within our town centres

Through this lens, Council recognises the need for addiional
public transport comdors throughout its local government
area (LGA) to sustain economic growth and support future
population growth in the region

To service the eastern portion of the LGA, Council highlights
an extension of the Parramatta Light Rail Stage 2 corridor
from Carter Street south through to Lidcombe Station as a
key link for connecting

»  Current and future residents and employers to the
transforming precincts of Sydney Olympic Park and
Carter Street

+  To more regions with Greater Sydney through Sydney
Metro West at Sydney Olympic Park.

«  The Lidcombe town centre and employment precincts
towards the Parramatta Road corridor.

This report summarises the feasibility study undertaken to
evaluate the options for and viability of a potential extension
to Parramatta Light Rail Stage 2 (PLR2 Extension).

Council Meeting
21 December 2022

[ Return to the Table of Contents

Figure 1-1 Overview of study area
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1.2 Local strategic context

Light rail projects typically improve accessibility by providing
a reliable and efficient public transport option, whilst also
acting as a catalyst for development, renewal and
investment along the corridor and surrounding regions

Consequently, this study considers both movement and land
use considerations in selecting and evaluating the feasibility
of the preferred option

To guide the study, key themes and objectives from strategic
planning documents (Figure 1-2) have been dentified

Figure 1.2 Strategic documents reviewed

Land use considerations

+  Desire to increase housing supply, induding affordable
housing, to respond to projected growth

« Increase retail, commercal and entertainment areas
opportunities

+  Develop diverse and activated streetscapes

ST architectus” xpmG
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. Transform some industnal land uses 1o attract advanced

knowledge and manufacturing, digital and creative
industries

+  Revitalise and increase green space and recreational
facilities (including Wyatt Park)

+  Focus development around key strategic and movement
comdors

Return to the Table of Contents

Overview of key precincts and land uses within study area
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Movement and transport considerations

+  Improve accessibiity between town centres and other
strategic centres throughout Greater Sydney

«  Connect land uses through a vibrant and accessible
green gnd (to encourage healthy living)

+  Reduce private vehicle dependence to improve
sustainability, resilience and accessibility

E PLR: Potential extension from Sydney Clympic Park to Lidcombe ~ Preliminary feasibility study
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The study area, between Carter Street and Lidcombe Station Figure 14 Overview transport modes near the study area (existing and future)
1s served by existing public transport connections including ) 0:
A40
+  Sydney Bus Route 401 Carter Street to Lidcombe (! @ A40
+  Sydney Bus Route M92 Parramatta to Sutherland f N A40 Proposed PLR2
PLR1 Alignment o

. ~ 2 F: 5 Ste - 1

Sydney Trains at Lidcombe Station Alignment - o

i NS

+  On.demand bus zone between Lidcombe, Sydney

Olympic Park and Newington operated by BRIDJ

'-.-ﬂhﬂ‘

A more detailed review of services and patronage 1s included

in Appendix A —~ Context

Several public transport projects are also in vanous stages of

planning or delivery, including

. Parramatta Light Rail (PLR) Stage 1, is currently under
construction with an expected opening of 2023

+  Sydney Metro West, enabling works underway with an

expected opening of 2030 Route M92

«  PLR Stage 2, an alignment has been identfied however

there 1s no committed imeline or funding

These projeds improve connectivity between the study area
and other local centres within the Greater Paramatta and
Olympic Peninsula region as well as strategic centres
throughout Greater Sydney

The area is also well connected to Sydney's regional road
network, bounded by the M4 Motorway, Parramatta Road
(A44), Olympic Dnive (A6} and Homebush Bay Drive (A3)
Observation of local streets in the region indicated high levels Lidcombe Station

of on-street parking used by residents and workers To Bankstown

rryil
SCT, 3 arChitectusm Kbh&; A C L E PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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1.4 Land use and integration context

The study area is predominately residential with
progressively increasing density closer to key public
transport nodes or corndors

Sizeable business and industrial zones are located along
Parramatta Road, including:

+  Lidcombe North shops

+  Lidcombe West industnal

+  Lidcombe East industrial

The light rail corridor may provide an opportunity to

+  Up-zone land to medium or high density along the
proposed light rail route. Espedcally sites larger than
1.000sgm in single ownership

+  Improve the pubhic transport connection to Lidcombe
Shopping Centre and Costco as well as open space

The level (and ease) of development and land use change
may be constrained by the high number of strata title lots
and proportion of lots that are less than 450sqm which would
require significant amalgamation to achieve lot sizes
appropriate for development

Additionally, Industrial land close to centres must be retained
to be consistent with Greater Sydney Commission’s Region
Plan which limits the potential for changes in planning
controls around Bimie Avenue

A more detailed review of land use and open space Is
included in Appendix A— Context.

S¢S architectus” kb A € E
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Figure 1-5 Overview of land use within and near the study area
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2.1 Options overview

The following long list of alignment options was considered
in this study

via Hill Road (at-grade), Parramatta Road and John
Street {using the existing bus comndor)

via a grade-separated crossing of the M4 corndor
through Mons Street and Swete Street (using the
existing bus comdor)

via a grade-separated crossing of the M4 corndor

through Ostend Street (or other parallel residential
streets) and Church Street

o
~

&

3‘; via Birnie Avenue (at-grade) through the industrial
area through to Bachell Avenue and Church Street

via a grade-separated crossing of the former
Abattoirs Line from Sydney Olympic Park, also
referred (o as the Pippita Rail trail. Operates within
the rail corndor until Bachell Avenue then through to

Church Street

In consultation with Coundail, each option was compared and
scored based on the following themes

«  Customers and accessibility
+  Places and development
«  Traffic and integration

+  Cost and constructability

ST architectus” kpme A
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Figure 2
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PLR: Potential extension from Sydney Oly
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Railway Street

ympic Park to Lidcombe ~ Preliminary feasibility study
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2.2 Shorf'list Selection » Return to the Table of Contents
|

The outcomes of the companson are summansed in Table Table 2-1 Comparison of long list of options
2-1. The key strength, weaknesses, opportunities and
threats (SWOT) of each option which informed the summary
table are included in Appendix B — SWOT and companson

Alignment Option

Key objectives and considerations

Based on the SWOT analysis and scorng outcomes, Customers and accessibility

Council endorsed Options 1 and 4 to be considered in more

detail for the study (Figure 2-2) Reliable and efficient journey time (including traffic interaction)
Figure 2.2 Short-isted light rail extension options New or increased customer catchment

Achieve an effective interchange at Lidcombe Station
Places and development

Connectivity to retail and employment land uses
Connectivity to recreational land uses

Connectivity to residential land uses

Opportunities for place making and up-zoning regions
Traffic and integration

Minimise parking and property access restrictions

Minimise interaction with heavy vehides

Cost and constructability

Although other options scored higher than Option 4, the
alignment outcomes of Option 2 and 3 were quite similar to

Constructability of light-rail alignment (grade, tums, width)

Option 1 (albeit scornng lower), Consequently, Option 4 was Capital and operational cost (assumed)
retained to provide an appropriate alternative that served a
different catchment and land use
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This study adopts the standard kit of parts from Parramatta

Light Rail (PLR) Stage 1 and 2. Including the following

elements, based on what is publicly available
. Light rail rolling stock (length, width and configuration)
. Stop configuration, including canopy style (as shown in

the adjacent figures)

. Stop arrangements

Terminus stops consistent with Westmead

Interchange and Church Street stops from PLR
Stage 1

Intermediate stops on residential streets are
consistent with PLR Stage 2. Stops are bookended

with a signalised crossing and zebra Crossing

top locations, discussed in more detail in Sechon 4 1 and

Section 5 1 for each respective option, are based or

. Key land uses within the catchment of the stop

¢

’ Opportunities for the stop to be int

Jrated with t

surrounding land use (or enable new land use)

. Minimise property acquisition
. Physical constraints, such as comdor width or grades

. A target stop spacing of 80

m to balance customer
amenity and oversaturation of the alignment (which
increases cost and travel time). The stop spacing

F

adopted is in line with quidelines for rapid bus routes

and light rail in suburban areas

mage source. irar

sCT_ . architectus kpme A € E
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3.2 Integration with road network ~ Retum 1o the Table of Contents |

|
In developing both alignment options, the following principles Figure 3-2 Overview of light rail configuration
have been adopted to minimise the impact on the local
residents and businesses: O De,,ao’
&
+  Minimise the removal of on-street car parking, through "

the shared running of ight rail and private vehicles on
local streets where approprate

+  Retaining two-way traffic fiow along the alignment,
rather than reducing vehicle traffic 1o one-way

+  Right-turn bans near stops are recommended to
minimise the nsk of conflict due to the uncertainty of
light rail vehicles stopping and accelerating from the
stop

+  Positioning stops near large lot sizes or areas which can
be amalgamated into single dnveway access (on side

N
street where possible) Uty o

Shared running 1s not currently implemented on hight rail
projects within NSW, though is successfully operated in
other junsdictions through local streets to balance the impact
and convivence for customers
If Transport for NSW opposes shared running, this may 2
result in the removal of parking along the alignment to ;
accommodate traffic lanes on either side of the alignment
(as proposed for Carter Street). - Shared running (parking retained

) except at light rail stops
As illustrated in Figure 3-2, the following road configurations RSN e
are adopted for Options 1 and 4 - Dedicated light-rail and traffic lanes

church Street (parking removed) =

Raitway Street Pedestrianised corridor

. . 1 : .
~'§S:I"i_g arChltectUS"' M} A CE PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study 14
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3.3 Typical cross-sections

Most of the study area has an approximate width of 20m
between property boundaries, which can accommodate
shared running with on-street parking

Some property acquisition 1s required to accommodate the
light rail stops or locations where traffic lanes are retained

For both options, the following typical cross-sections have

been implemented

. Lght rail stop with shared running

+  Light rail stop with dedicated traffic lanes
. Running track with shared runmng

. Running track with dedicated traffic lane

In developing the cross-sections, the following standard

provisions have been adopted
. Traffic lane 3. 5m (standard provision}

*  Shared running 3.7m (to ncrease the buffer 1o parking)

+  Parking lane 2 3m (standard provision for S0kmvh zone)

«  Lightrail comdor (dedicated) 3. 3m
«  Light rail platform
Side platform 3.7m per side
Istand platform (terminus only) 4 5m

A summary of the corndor widths in the study area and
example cross-sections from CSELR and PLR are included

in Appendix C — Benchmarking and feasibility

ST architectus kpme A
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Stop with shared running Figure 34 Stop with traffic lanes
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4.] Sfop Selection Return to the Table of Contents
s

As discussed in Section 3.1, stops for the potential light rail Figure 4-1 Overview of Option 1 potential stops
extension {Figure 4-1) have been identified to balance
customer catchments, proximity to key land use and property
impacts

.
The Carter Street (west) stop has been identified as an A, \ “‘4%9
¢ - )
2

optional stop. As illustrated in Figure 4.2, there 15 significant
up-zoning approved for the region which if developed could

warrant an additional stop (in addition 10 the proposed PLR2
Uhng Road terminus)

Figure 4-2 Approved land zoning Carter Street {west)

Several stop locations were considered for the Lidcombe

MNorth stop and are discussed in more detall overleaf

Itis acknowledged the catchment of the Chadwick Reserve
stop overlaps with both Calool Street and the terminus at
Lidcombe Town Centre, however the stop is retained to
provide convenient access to Wyatt Park (with the addition
of a signalised crossing or pedestrian overbridge at A6
Olympic Drive)

ST architectus kpme A
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4.1 Sfop Selection Retumn to the Table of Contents

A high-level comparison was undertaken (Table 4-1) to Figure 4-3 Option 1 - Lidcombe North stop options
select the preferred stop for the Lidcombe North shops area

Table 4-1 Comparison of Lidcombe Morth stop options g
)

Options comparison

-~
Parramatta Road (east) rg

Reduced impact to road operations

Renewal of Parramatta Road comdor land uses

Longer distance to shops

Property acquisition cost to accommodate the stop
Parramatta Road (east)
Proximty to existing shops

Reduced impact on road operations

Renewal of Parramatta Road cormndor land uses

Property acquisition cost to accommodate the stop e
John Street (north) O R
n Proximity to existing shops ' Ps;’:(’j“gg")a
Conflict with existing driveway access to multi I John Street (S)
storey car-park

John Street (south) ,

u Can be accommodated within the road cormdor ,

- Longer distance to shops ,

Based on the comparison, and in consultation with Council ,
the Parramatta Road (west) stop was adopted for this study ,

»
o B B
SCT” 9 arChitectusm KL%, A C E PLR: Potential extension from Sydney Clympic Park to Lidcombe ~ Preliminary feasibility study
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4.2 Proposed alignment and design Retum 0 the Table ofConterts |
e |

An indicative concept design has been developed for Figure 44 Option 1 design overvew
Option 1 to inform this study (Figure 4-4). .

The drawing package is induded in Appendix D — Option 1
Design which includes:

+  Stop design
+  Running track (including turning points}
+  Chadwick Reserve parking and substation facility.

Figure 4.5 and Figure 4-6 illustrate how the light rail stops
may be integrated into the streetscape. The project provides
a catalyst for improving the environment, from a vehicle
dominated space to a more people-fnendly space which
would enable retail activation and change in land use. The
latter may include mixed-use developments, with retail,
business or food and beverage outiets on the ground floor

The Calool Street stop (Figure 4-5) illustrates a typical
intermediate stop integrated into a local residential
streetscape. A shortened canopy is adopted to minimise the
visual impact.

The pedestnianisation of Lidcombe Town Centre (Figure 4.6}
provides an opportunity for adjacent businesses to expand
into the road cormidor including on-street dining or the
provision of pop-up style markets amongst a green space. A
pedestrianised zone has been shown in this report (and
associated sketches). The area could also be designed to
allow for a mixture of local traffic and enhanced
pedestrianisation.

scr B architectus- m W PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study 19
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4.2 Proposed alignment and design R o e ekl o Ginkets
|

Figure 4-5 Calool Street stop {top: current street view, bottom: potential opportunity render ) Figure 4.6 Lidcombe stop (top: current street view, bottom: potential opportunity render)

Image source: Google Streat View . Image source: Google Street View

e g [}
SCT 3 arChitectusw Kbh&l A C L E PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study
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To accommodate the light rail alignment and stops land Figure 4-7 Option 1 land acquisition
acquisition is required. Lots dentified in Figure 4.7 are
required where

+  Property (vehicle) access i1 compromised by proposed
stops. At these locations, 1tis proposed lots are
amalgamated to provide single drniveway access (on the
side street where possible)

+  Road widening 1s required to accommodate the
proposed cross-section, this includes

Cumberiand Council has already

A full acquisition where the road corndor widening proposed the acquisition of three lots
; % adjacent to Chadwick Reserve (74-78
results in a lot depth of less than 25m John Street). These lots are to be

reclassified as Public Recreation
(RE1). Hence not listed as property
retained (or can be facilitated elsewhere on lot) and acquisition for this study

A partial acquisition where property access 1s

the lot depth (post-widening) i1s greater than 25m

For the identified areas (full and partial) the currently
approved rates (Table 4.2) have been used 10 estimate the

acquisition GFA for the cost estimate

Table 4-2 Option 1 land acquisition

Area Current Potential
(m?) FSR(:1) GFA (m?)

4,362 Ao, . /

R3 3191 08 2394 o % S
w,..»-"" Legend
B6 (Parramatta 8,522 10 8,522 » pe y ) ’,w"'. m Assumed D acouisiion
= / S b /,-‘/ 0 Assumed parlial ol gequsition
B6 (Carter St) 3,093 15 4,640 » T :"‘..“ e ikt Q000N 1 -
Total 19,168 - 15,556 ; / X emarerare / 1 Petrnl station - 4 (0ts uncier 1 ownarship
F Sk S z Stalalot

S 8 B
‘SCT,, o arChitectusw K ] A C E PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study
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4.4 Potential land use uplift | Retum o the Table of Conterts |
s |

The addition of light rail within the study area enables the up- Figure 4-8 Option 1 land acquisition
zoning of existing land use. In the absence of detailed
testing, which is recommended in the next stage of the
project, potential uplift has been estimated.

Estimates are based on DCP requirements for Residential
flat buildings (RFBs) as well as indicative density increases
in the areas immediately adjacent to the alignment {Area 1}
and those within the stop catchments (Area 2)

The following limitations have been adopted for RFBs
+  Minimum street frontage of 24m (Cumberland DCP)
+  Minimum Site area of 1,000m? (Cumberland DCP}

+  FSRincreased to 1.1 for 4 storey development with 2
storey street wall height

= FSRincreased to 1,51 for 6 storey development with 4
storey street wall height

For the identified areas (Figure 4.8) the indicative yeld
estimates are summansed in Table 4.3

Table 4-3 Option 1 uphift yield
Current lots 46 596
Current GFA (FSR) 28,800 (MA) 340 950 (MA)
Potential GFA (FSR) 43,200 (1.5:1) 340,950 (1:1)

W Hgh areaity rore (R4)

O m-mupmm Meod ury ders ty zone (1
Indicative dwellings 432-500° 3,400-3,960° Y e G W Bushess zores (B1.67)
Pk . N b Fvdanirial onas (INY INS) '
*Dwelling range assumes conservative average apartment sizes of N Copen space
100m¥%dwelling compared to the ADG minimums of 86m*/dweilng iassumed — Burroute
mix of 10% Studio, 30% 1bed, 40% 2ved, 20% 3bed) ; '""ﬁr% - L
A

AR 1 w s . .

S ‘g‘glm,g arChltectus m Am‘c”‘"e' PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study 22
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To accommodate light rail operations several changes are Figure 4.8 Qverview traffic considerations
required to traffic operations, including

+  New or changed signalised intersections

Reduction in signal efficiency to allow Reduced capacity at
light rail to cross opposing traffic on intersection, in

Hill Road to/from pedestrianised zone particular for Hill Road
approach leg

+  New STOP lines on streets perpendicular 1o stops

+  Re-routing of vehicles due to turn bans or
pedestnanised (with light rail} zones

Transition between
shared running and

addition to these changes, parking removal is also required dedicated traffic lanes

Changes for Option 1 are highlighted in Figure 4.9 In

to accommodate stops (such that property boundanes are
not impacted) or to accommodate traffic lanes. Changes o
the on-street parking provision is summarnised in Table 4.4

Right turn ban at Calool Street to limit the
potential delay to departing LRV. Traffic

Table 4-4 On-street parking provision changes may detour via Dewrang Street and
Ch i extend ftrip by up to 270m (<1 minute)
a n
Location °vr:2:°n Mid-block pedestrian
pr crossing (or pedestrian

Carter Street (at stop and to overbridge) to fadlitate

; : A7
accommodate new intersections) '“‘“’ch;;'(‘?gg‘r';"y o

Carter Street (optional — proposed tree 9

planting within parking lane) 5 = Removal of peanut roundabout (and
q 38 turn bans) will result in some traffic

detouring up to 1.2km (or ~2 minutes)

Hill Road

Parramatta Road -

Legend
John Street (Lidcombe Morth) §w @ New signalised intersection
John Street (Calool Street) 4 g ’ Changes to signalised intersection
John Street (Chadwick Reserve) -13 > e Change to priority intersection
Yarram Street +3 @ ' Tum ban

) . Cchurch Street B AL .

Lidcombe Town Centre 27 Raitway Street g Light Rail Vehicle (LRV) only
Total 33 ©sC pedestrianised area

G 0 DRV M
SCT' . arChitectUS” KPM&’ A C 3 E PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study

Document Set ID: 9607847
Vercinn' 1 Versinn Nate” NM1/NQ/2022

C12/22-216 — Attachment 2 Page 77



C

CUMBERLAND
CITY COUNCIL

4.5 Traffic considerations

Option 1 proposed the pedestnanisation of Lidcombe Town
Centre between Mary Street and Church Street. This
provides an opportunity for the town centre retail and
hospitality to leverage the road space, however this restrncts
vehicular connedvity
As lllustrated in Figure 4-10, access to/from the key artenals
1S retained or re-routed
A single traffic lane could be retained on John Street to
minimise the impact on traffic circulation through the town
centre If adopted, the northbound lane should be retained
which would reduce the extended circulation through Swete
Street (from ether Raillway Street or the AB)
Access for the Dooleys Catholic Club (including the
proposed master plan) 1s also retained, induding
*  Proposed heavy vehicle access to/from Olympic Drive is
not impacted
+  Re-aligned Board Street (and access toffrom John
Street and Church Street) 1s not impacted
The right tum from Board Street to John Street
should be restricted to minimise nsk of collision
The street should be designed to discourage rat-
running with the pedestnanisation of John Street
south
+  Parking access from Ann Street is not impacted. It s
recommended the intersection of Ann Street | John
Street | Dodson Street is signalised to retain all tuming
manoeuvres safely

SCT architectus” kpmg A € E
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Figure 4-10 Overview of traffic options at Lidcombe Town Centre {le

Existing likety
route to A6
northbound

Access to/from

Mary Street

Existing link to
AS refained

¥ Stragy—
= i .a..J.J..e.G_.._--

PLR: Potential extension from Sydney Olympic Park to

Council Meeting
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ft- routes retained, nght. re-routing)

Southbound on
A6 via Ann
Street

Street

a5t Streey

*A pedestiianised zone has been shown in this report (and
associated sketches). The area could also be designed to allow for
a mixture of local traffic and enhanced pedestrianisation. If a traffic
lane is retained, the northbound traffic lane offers the greater
benefit to local businesses and accessibility.

Lidcombe ~ Preliminary feasibility study
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As discussed in Section 3.1, stops for the potential ight rail Figure 5-1 Overview of Option 4 potential stops
extension (Figure 5-1) have been identified to balance - 0 5

customer catchments, proximity to key land use and property De,,a’b - \ 0
impacts Uiy

- A
R, 3 . o% =N
%9y ™ / »
Due to spatial constraints and grades, the Lidcombe N pe% &”'90 Qp«? \\ -’ ® \
-
,'7 QO- i? % "b\ OO \
i

Terminus could not be located any further west, hence is 5 Uhia Road 3%
g Roa -
» - ,8

-
located approximately 700m from Lidcombe Station - 5

Several stop locations were considered for both the Carter
Street and the Lidcombe Industnal Area stops and are
discussed in more detail overleaf

The Carter Street (east) stop has been dentffied as an
optional stop. High-nse development on Carter Street is
already underway, and with the addition of the Birmie Avenue
development shown in Figure 5.2, an additional stop could
be warranted

Figure 5-2 Approved land zomng Carter Street (east)

Cchurch Street 1

Compared to Option 1, there are less key destinations along \ Balbyay slet i 2 7z
\ + ©SCT Consulting, OpenSh'eeManontnbutors

the Option 4 corridor warrant an higher stop density. 5 s

; *§9IWJ a"ct]itecthlsm ME} - e S PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study
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A high-level comparison was undertaken (Table 5-1) to Figure 5-3 Option 4 — Carter Street and Industnal Area stop options

select the preferred stops for the Option 4 alignment % -~
3

Table 5-1 Comparison of stop options %

Options comparison

Carter Street (east)

Immediate proximity to high-density residential

Requires turn-over of existing indusinal land-uses o

be accommodated

Property acquisition cost to accommodate the stop
Birnie Avenue
Proximity to high-density residential

Steep grades would restnct stop location and
access to the stop may not be DDA comphant

Property acquisition cost 1o accommodate the stop

; Industrial
to minimise the impad on Hill Road throughput ; Tech (north)

Industrial Tech Precinct (north)

Limited catchment east of stop on Parramatta Road
(no building frontages between Birnie Avenue and
rail cormdor)

Walking access to most of the industnal lots is not
from Parramatta Road

Industrial Tech Precinct (south)

¥
n Proximity to industnal land-uses f"
&
In consultation with Council, Carter Street (east) and Cs
Industrial Area {south) were adopted for the study 6?
ot

o B B
SCT” 9 arChitectusm KL%, A C E PLR: Potential extension from Sydney Clympic Park to Lidcombe ~ Preliminary feasibility study
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An indicative concept design has been developed for Figure 54 Option 4 design overvew
Option 4 to inform this study (Figure 5-4).

The drawing package is induded in Appendix E — Option 4
Design which includes:

+  Stop design
*  Running track (including turning points}
+  Substation facility.

Figure 5.5 and Figure 5-6 illustrate how the light rail stops
may be integrated into the streetscape  The project provides
a catalyst for improving the environment, from a vehicle
dominated space to a more people-fnendly space which
would enable retall activation and change in land use The
latter may include mixed-use developments, with retail,
business or food and beverage outlets on the ground floor

The Carter Street East stop (Figure 5.5) illustrates how a
stop integrated into a local residential streetscape whilst
retaining traffic lanes in both directions. A shortened canopy
1s adopted to minimise the visual impact

The Philips Park stop (Figure 5-6), similar to the Calool
Street stop in Option 1, is integrated into a residential and
commercal streetscape. A shortened canopy is adopted to
minimise the visual impact.

‘ ) ‘g‘g‘lwg architectus" m \AQC”;E: PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Prefiminary feasibility study 28
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Figure 5-5 Carter Street stop (top: current street view, bottom: potential opportunity render Figure 5-6 Phillips Park stop (top: current street view, botiom: potential opportunity render)

mﬁqé"f-.ou‘r_ce Google Street View ’ A TR & Jmage source: Gotgie Street View
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5.3 Land acquisition
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To accommodate the light rail alignment and stops land
acquisition is required. Lots identified in Figure 5-7 are

required where N

+  Property (vehicle) access i1 compromised by proposed
stops. At these locations, 1tis proposed lots are
amalgamated to provide single drniveway access (on the
side street where possible)

+  Road widening 1s required to accommodate the
proposed cross-section, this includes

A full acquisition where the road corndor widening 1\'

results in a lot depth of less than 25m \\

A partial acquisition where property access 1s
retained (or can be facilitated elsewhere on lot) and
the lot depth (post-widening) is greater than 25m

For the identified areas (full and partial) the currently
approved rates (Table 5-2) have been used 10 estimate the
acquisition GFA for the cost estimate

Table 5.2 Option 4 land acquisition
Potential

Area Current
(m?) FSR(:1) GFA (m?)
2,128 15 3,192

N1 2,048 10 2,048
Total 4,176 - 5,240

SCT architectus” kpmG

Document SetID: 9607847
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Figure 5-7 Option 4 land acquisition

g b X ape
ot 7t Strpge ; XS y—
TTYvon Udcomde y .
"(K,n'"a o Station p 2 "
o

L Legend
’_.f i of"‘w‘“m o y mmm Assumed lot acquisition .
) B wiy Seer 1]
/ | ) 0 Assumed partial lot acgusition
WA Te
P Option 4

> | |

PLR: Potential extension from Sydney Clympic Park to Lidcombe ~ Preliminary feasibility study
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The addition of light rail within the study area enables the up- Figure 5-8 Option 4 land acquisition
zoning of existing land use. In the absence of detailed = S

testing, which is recommended in the next stage of the
project, potential uplift for residential areas has been
estimated with assumptions consistent with Option 1.

For the identified areas (Figure 5-8) the indicative yield
estimates are summansed in Table 5.3

Table 5-3 Option 4 uphft yield
Current lots 331 173

Current GFA (FSRy 198,200 (NA} 96450 (0.751)
Potential GFA (FSR) 198,200 (1:1) 144,675 (1.5:1)
Indicative dwellings 1,982-2,304* 1,446.1,682"

“Dwelling range assumes conservativie average apantment sizes of
100m¥%awelling compared to the ADG mums of B6m? hng fa
mix of 10% studio, 30% 1bed, 40% 2bed, 20% 3bed;

In the absence of an employment study, the assumption for
the industnal area is that there will be no uplift as itis
assumed that while the light rail may result in a shiftin
Industry (industnal to tech) there would be no increase in
employment density.

T Hgh assaity rocw (Ra)
Meod ury ders ty zone (1

NN Bushess zores (B-07)
Ievdanirial 2onas (INY NG

W Copen space

— Burraute

o

) SCT o arc"'itectus* m “AQ?C»@E: PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study 31

et Corsiltin
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To accommodate light rail operations several changes are
required to traffic operations, including

+  New or changed signalised intersections
«  New STOP line on when crossing alignment

+  Re-routing of vehicles due to turn bans

Changes for Option 4 are highlighted in Figure 5.9 In
addition to these changes, parking removal 1s also required
to accommodate stops (such that property boundarnes are
not impacted) or to accommaodate traffic lanes. Changes to

the on-street parking provision 1s summarised in Table 5.4

lable 4-4 On-street parking provision changes

> ;
£ Slight capacity reduction
Change in at intersection to allow
provision LRV jump to transition
4 from dedicated to
Carter Street (at stop and to 24 ] shared running
accommodate new intersections) E
Right turn ban at Princess to

Carter Street (optional — proposed tree limit the potential delay to

planting within parking lane) - : departing LRV. Traffic may

. detour via Nicholas Street or
Birnie Avenue (north) ¢ Rawson Street extend trip

by up to 700m (~2 minute)
Birnie Avenue (south) -
Birmie Avenue (Tech Precinct) 21
i B = i New signalised int ti
Bimie Avenue (pre-Bachell Avenue) 17 New intersection to facilitate transition @ SN Sgartec msEccton
Bachell Avenue A7 from shared running to terminus ’ Changes to signalised intersection
Bachell Avenue (terminus) 5 e Change to priority intersection
@

Total -89 Addition of €\ Tum ban

pedestrian e —
crossings on all Railway Street
approaches

g Light Rail Vehicle (LRV) only
o SC peoesmamsed area

G 0 DRV M
SCT' . arChitectUS” KPM&’ A C 3 E PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study
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To inform the rapid economic analysis, and to assist the
comparnson between options, potential daily (and annual)
patronage was estimated for each option based on a

principles analysis of customer user groups

As highlighted in Figure 6-1, the analysis considered the

following potential customers

+  Existing tnips on other modes that may change to light
rail, including
T7 Olympic Park Line
Bus routes M932 and 401
Walking trips to/from Lidcombe Station

Kiss-and-Ride and Park-and-Ride to/from

Lidcombe Station

. Future customers due to growth in the study area,
including population and employment. This indudes

commute tnps as well as shopping and recreation

«  Future customers who do not currently have a public
transport option, which may choose to use a
combination of PLR Stage 2 and this extension to

access Lidcombe Station

For each identified customer group, the number of daily tnps
1S estimated using publicly available data sources including
OPAL, Household Travel Survey and Department of
Planning forecasts for population and employment {for 2036
and 2056)

The complete methodology and analysis is included in

Appendix F — Patronage methodology and outcomes

Potential customer user groups for light ral

4

(L]
(! @ Legend:
7 s Train customers

Future PLR2 custome m— Bus customers

- transferning at Lidcombe | ght rail customers

ONQN Station for TS and T3 | — Land uses
—

destinations <
s (Growth

~\
(L]

0
’
&,
’
Existing M92
customers Sydney
(7]

Olympic Park

Lidcombe North
Shopping Preanct

Existing 401

Wyaltt Park,
customers

Aubum Swim Centre,
Lidcombe Town Centre

Population and employment
growth within light rail catchment

Exsting walk, Kiss-and-Ride,

Park-and-Ride customers

%
SCT, 3 arChitectusw KPM&; A C L E PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study
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The potential daily patronage is summarnised in Table 6-1, and the complete methodology and analysis is included in Appendix F - Patronage methodology and outcomes.

Table 6-1 Typical weekday daily patronage

. A Option 1 Option 4 Option 1 Option 4
Existing T7 train customers 2,350 2,300 2,300 2,300
Existing M92 bus customers 950 0 950 0
Existing 401 bus customers 50 0 50 0
Existing walking customers to/from Lidcombe Station 1,200 900 1,200 830
Existing Kiss-and-nde & Park-and-ride customers to/from Lidcombe Station 150 150 150 120
Future customers from employment & population growth within light rail catchments 2,000 1,350 4,200 2,600
Future customers on PLR2 alignment transternng at Lidcombe Station 1,800 1,800 2,200 2,200
Future T7 customers 800 800 1,700 1,700
Future shopping trips 450 0 800 0
Future recreational trips 950 400 1,700 700
Total (excluding any potential uplift associated with light rail) ~10,750 ~7,750 ~15,250 ~10,450
Future customers due to light rail related uplift (inclusive of commuter, shopping and recreation) - -~ 1,700 2,650
Total (including potential uplift associated with light rail) - " ~16,950 ~13,100

Note: *It is assumed that project related land-use uplift does not occur at the projects day of opening (2036), and 1s progressively enabled and achieved by 2056

Legend Higher patronage Similar patronage Lower patronage

§CT”1 arCh|tectUS“ m | ACeC——E PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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An evidenced-based cost approach in line with estimating * Infrastructure and Place Corporate Charge: Assumed A list of applicable direct and indirect costs and assumptions
guidelines was adopted to develop preliminary cost the project would be delivered through the PLR project on the development of other costs are detailed in
estimates for the two options. office and hence contained in the client fee estimate Appendix G — Cost estimate
Key components of the cost estimation include +  Operating Cost (OPEX): covers the running cost for the The itemised cost estimate for the two options (including the
service  In the absence of a detalled study, the OPEX S f i
- Direct costs: cover the costs of material, plant, labour . Yy respective Carter Street stop for each alignment option) is
was adopted as 0 5% of the CAPEX cost excluding summansed in Table 6-2
and subcontractors for the construction of the physical fient cost g 4 g
chient cost, erty acquisiion and contingenc
works property acq ngency The cost estimate for the two options without the Carter

- Indirect Costs: cover site supervision, overheads and Street stop 15 induded in Appendix G - Cost estimate

recumng costs and all necessary insurances including
Public Liability, Professional Indemnity, Workplace

Insurance Excess and Contractor's Securiy

Table 6-2 Cost estimate (alignments with the Carter Street stop option incuded)

Direct Refer to Appendix G — Cost estimate $222 507,426  $192,775,666
= Client cost cover the costs required for the client to
deliver the project Indirect Refer to Appendix G — Cost estimate. Equates to ~62% of Direct ~ $138,844,634 $120,292,016
«  Property Acquisition’ cover the cost to acquire the land Construction Cost $361,352,061  $313,067,681
and property specified in Section 4.3 and Section 5.3 Client Cost Assumed as 18% of construction cost $65,043371  $56,352,183
= Contingency: covers the cost that will probably occur Property Acquisition  Areas as identified based on the market rate of $3000/m? $46,938519  $15811,124
based on the performance of preceding projects or
worst-case scenarnos butis still an unknown amount Base Estimate $473,333,950  $385,230,988
Typically for a deterministic P30 estimate, a contingency Contingency Assumed as 40% of construction costs excluding property $170,558,173  $147,767,946
range of 40-70% 1s adopted depending on the level of
Escalation Assumed as 3 per cent per annum $249036,272 $207,211,509

confidence. For the study, a 40% contingency has been

adopted based on the higher level of confidence in the I&P Charge Typically 3.8%, however excluded as noted Exduded
costs based on benchmarking exercises

Total Outturn Cost $892,928395  $740,210,443
«  Escalation: covers the change in the cost of produds,
senvicos and commodites over e Assumed as3per || QARG Option
cent per annum. Average annual cost  0.5% of the CAPEX cost excluding costs as noted $8,180,753 $7,087,629

9 §CTH‘IJ arcn[tectus* M A CE PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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In developing the costs, the rates adopted in this study were Figure 6-2 Companson of CAPEX costs between recent light rail projects

benchmarked against other projects for appropnateness
including: $600 $580

+=  Parramatta Light Rail and Mewcastle Light Rail for direct
costs

= Other more recent TINSW infrastructure projects for $500
recent market trends on indirect costs and chient costs

The overall CAPEX cost estimate was also compared to
other recent ight rail projects to help ensure the project

$400
costing was comparable 1o projects recently delivered or in
delivery
CAPEX costs for other projects have been converted to real
costs In 2022 in Figure 6-2 and compared o the two oplions $300 $280

in this study

Key observations for the two ophions in this study

$210 $220 $220

= Costs are comparable to Parramatta Light Rall Stage 1 $200 $180

and Gold Coast Light Rail Stage 3
«  Costs are lower than Sydney Light Rail
+  Costs are higher than Canberra Light Rall, however this $100

project was developed within an existing protected $60

corndor
Note: Auckland Light Rail consists of a sizeable section of I
underground works which significantly increases %0

PLR Extension PLR Extension Sydney Light  Gold Coast Canberrra Parramatta Auckland

$m per track kilometre (real $ 2022)

construction costs.

from SOPto fromSOPto Rail CBD and Light Rail Light Rail Light Rail Light Rail
Lidcombe - Lidcombe - Southeast Stage 3 Stage 1 Stage 1 (with tunnel)
Option 1 Option 4

Source: Based on the analysis of published sources, 8§ June 2022

9 §CTH‘IJ arcn[tectus* mg A CE PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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6.3 Analytical framework for economic appraisal

Four standalone project options were compared against the
Base Case in the rapid CBA:

Option 0 - Base Case - A "do minimum” option
involving the maintenance of the status quo. Includes
the continuation of existing train and bus service levels
and road conditions, including parking policies

Option 1 - The proposed light rail extension follows the
route alignment along John Street

Option 1 with Uplift — Option 1 with additional demand
from the uplift in residential zones along the route

Option 4 — The proposed hight rail extension follows the
route alignment along Birnie Avenue, Bachell Avenue
and Church Street

Option 4 with Uplift — Option 4 with additional demand
from the uplift in residential zones along the route

The general assumptions underpinning the rapid CBA are

Appraisal period: The appraisal assumes a 44.year
project appraisal penod from finanaal year (FY) 202021
o FY2064/65, based on a 30-year apprasal penod for
new rail assets, 6 years for construction and
commencement in FY2035/36

Base year: The appraisal assumed FY 2020/21 as the
base year All costs and benefits have been discounted
to armmve at a present value for FY2020/21. Asthisisa
rapid appraisal for a preliminary feasibility study,
FY2020/21 was chosen to smpify calculations given
that the passenger trnp data for each option was
estimated for 2021

Unit of account / price year: The rapid economic
appraisal was undertaken in real terms (that 15,
excluding inflaton} All benefits and costs are expressed

The crteria in Table 6-3 were used to compare and rank the shortlisted option against the Base Case

Table 6.3 Measures of economic worth in an economic appraisal

Council Meeting
21 December 2022

Return to the Table of Contents |

in constant FY2021/22 prices with most of the unit rates
sourced from TINSW guidelines

Discount rates: A real discount rate of 7 per cent per
annum was apphed in the rapid economic appraisal,
consistent with the Transport for MSW (TINSW) and
Infrastructure Australia (1A) guidelines. Sensitivity tests
were undertaken at real discount rates of 3 per cent and
10 per cent per annum to meet NSW government
requirements, as well as 4 per cent to meet the
Australian Government's requirements for the Project
Proposal Report (PPR) for the Department of
Infrastructure, Transport, Regional Development and
Communications (DITRDC)

CBA Methodology: The rapid appraisal was
undertaken in accordance with TINSW guidelines and
Australian Transport Assessment and Planning (ATAP)
guidehnes for comphiance with 1A (where applicable)

5¢Tarchitectus” kbig A € E
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Net present

valie (NEV) benefits exceeds the present value of costs and is considered economically worthwhile.
Benefit-cost

ratio (BCR) value of costs and is considered to provide value for money.

Internal rate of

return (IRR) of costs, i.e. it is the discount rate which gives an NPV of zero.

NPV measures the difference between benefits and costs, while accounting for their varying timing. Net cash flows are discounted at a specified discount rate, reflecting the
concept that future benefits and costs have less value compared to current benefits and costs. A project with an NPV greater than zero means that the present value of

BCR measures the benefits received per dollar of project cost. It is used to indicate value for money. BCR is calculated by dividing the present value of all benefits by the
present value of all costs (including recurring operating and maintenance). A project with a BCR greater than one means that the present value of benefits exceeds the present

For completeness and in accordance with convention, we have also included the IRR which is the rate of return that equalises the present value of benefits to the present value

PLR: Potential extension from Sydney Clympic Park to Lidcombe ~ Preliminary feasibility study
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6.4 Summary of appraisal results

A rapid economic appraisal of four project options was
undertaken against the Base Case ("do minimum”), using a
rapid cost-benefit analysis from the perspective of the NSW
community or state economy. Key outcomes are
summarised in Table 6-4, with the complete detailed results
included in Appendix H - Rapid economic appraisal detaled

results,

The following key points emerge from the results of the rapid
economic appraisal

= The Base Case ("do minimum”) s the preferred option
since all the options lead to negative net economic
benefits (net economic costs) for the NSW economy

= Amongst the shorthsted options, Option 4 with Uplift 1s
the best performing projed option in terms of NPV but
still delivers net costs of $195.64 million over the
appraisal penod (a NPV of -$195 64 million)

«  However, in terms of BCRs, Option 1 with Uplift 1s the
best performing projed option with a BCR of 0.33
amongst the shorllisted options

= While t might be argued that Option 4 with uplft would
minimise the net costs to the community, BCR 1s the
recommended selection cntenon in a budget-
constrained financial environment. Furthermore, the
differences in NPVs are not significant between options
and are subject to a degree of uncertainty
Consequently, the BCR s likely to be the most
appropnate selection critenon if further analysis
proceeds.

5T architectus” kkg A € E
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+  Compared with Option 1 (both sub-options), Option 4
(both sub-options) generally delivers lower value for
money due to

the increased walking distance for customers along
Option 4 contnbutes to increased travel time and
higher cost of travel, and hence a lower NPV for
Option 4 options

Council Meeting
21 December 2022

Return to the Table of Contents

the lack of alignment with existing bus services
(routes 401, M92) results in a lower number of
potential customers switching to light rail

a reduction in farebox revenue for Option 4 when

compared to the Option 1 alignment

Comparatively lower passenger demand

Table 6-4 Summary of rapid apprasal results (FY2021 present values at 7% real discount rate, $m, FY2022)

Option 1 Option 4
_ SPHe with Uplift SRCE with Uplift

Benefits
Total benefits in PV(") $97.87 $105.50 $57.97 $68.62
Costs
Total costs in PVI") $319.75 $319.75 $267.69 $267.69
Appraisal outcomes
Net Present Value (NPV)") -$221.88 $214.25 -$200.72 -$199.07
Benefit-cost Ratio (BCR) 0.31 G 02| o026
Intemal Rate of Retum (IRR) N/A® N/A®@) N/A@) N/A®)
Notes: (1] Tolals may nol add up due 1o rounding emors
(2] IRR was nol calculable due o rreguiar cash fows over the exfended ime horzon
E PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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6.4 Summary of appraisal results Retum 1 th Tabie of Contens
[

To visualise the relative costs and benefits accounted for in Figure 6-3 Rapid appraisal results for Option 1 with Uplift
the economic appraisal, Figure 6-3 illustrates the economic
appraisal results for Option 1 with Uplift which has the
highest BCR after the Base Case ("do minimum”)

400

Key observations from the analysis (and figure) &
T
«  The present value of capital costs for Option 1 with bt =1 o
=
Uplift is nearly $300 million. The capital costs for all the 2 §2 . .
5]
options are significantly higher than the total benefits %
returned for the investments, leading to a negative NPV T
€
—
. Travel ime savings are the greatest benefits to be 2 &
M~
ganed from the projed options, accounting for nearly = o
I |
70% of the total benefits. Other key benefits are the a
=
residual values of new assets (~20%) and the increase E
In passenger farebox revenue (~13%) E
W 1
= Safely benefits, congestion reduction, road damage g
reduction and environmental externalities are all less N
(=]
than 0.5% of benefits due to the relatively strong X o i i
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A range of sensttivity tests were undertaken to meet TINSW Table 6-5 Results of sensitivity tests (only BCR values shown in summary)

and A review requirements. Overall, the Base Case ("do Benefit-Cost Ratio (BCR)

minimum”) remains the preferred option, compared with the Option 1 Otion Option 4
four project options, for all the sensitiwty tests Uplift ption Uplift
031 o oz | om

Key scenarios are summansed in Table 6-5, with the Core (Central Case Scenario)
complete detailed results (with both BCR and NPV) included Sensitivity — Discount Rates
in Appendix H - Rapid economic appraisal detalled results 39% real discount rate 0.63 068 047 0.55
Amongst the project options, Option 1 with Uplift remains the 4% real discount rate 052 056 038 045
best-performing project option after the Base Case ("do 10% real discount rate 0.19 021 013 0.16
minimum”) in terms of benefit-cost ratios. Option 4 remains
the worst-performing option Sensitivity - Cost
20% increase in capital costs at 7% 0.26 0.28 0.18 0.22
The following key points emerge from the sensitivity analysis
table 20% decrease in capital costs at 7% 0.38 041 027 0.31
= Lower real social discount rates such as 3% and 4% A0%increaso n capital costs sl 7% 0.22 924 910 .19
generally produce higher NPVs and BCRs for the 40% decrease in capital costs at 7% 049 053 034 0.41
options. However, this is unlikely to be relevant, given 20% increase in total costs at 7% 0.26 027 0.18 0.21
the higher interest rate environment now prevailing 20% decrease in total costs at 7% 038 0.41 027 0.32
= At7% discount rate, the best NPVs and BCRs for the Sensitivity — Benefit
options occur if capital costs (or total costs) 20% increase in benefits at 7% 0.35 0.38 0.25 0.30
«  Anincrease in light rail demand will increase the BCRs 20% decrease in benefits at 7% 0.26 028 019 022
but not as much as decreasing the capital costs Sensitivity — Patronage
*  Under the worst-case scenano, all options return 20% increase in light rail demand at 7% 0.36 038 025 0.30
significant negative NPVs, ranging from -$357 million for 20% decrease in light rail demand at 7% 0.26 028 018 0.22
Option 1 to -$308 million for Option 4 with Uplift Worst case scenario at 7% 019 020 014 016

Notes: (1) Assumed to be a test of 40% increase in capital costs and 20% decrease n benefits

§CT”, arChltectUS" WE] A-C=—E PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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6.6 Further considerations  Retum o the Table of Contents

e —;
The rapid economic appraisal did not quantify several costs Table 6-6 Qualitative Assessment of Costs and Benefits
+  Incremental health benefits from walking to/from light Incremental health  The switch o light rail from heavy rail may lead to incremental health benefits for former heavy rail passengers as a
rail stops benefits related to  result of walking to/from tram stops (compared to being dropped off and/or picked up from the train station).
the project However, this is expected to be small or marginal in total value and has not been quantified.
*  Travel time reliability benefits Travel time A light rail service operating on fixed infrastructure with a published timetable typically leads to more reliable journeys
reliability benefits for passengers. However, given the short distance of the extension, this Is expected to be small in total value and
+  Parking cost savings have not been quantified.
«  Placemaking benefits Parking cost Given the few passengers likely to switch from car to light rail, parking cost savings are not expected to be material
savings unless there are significant changes In parking policy along the light rail extension.
*  Local and regional development benefits, including Placemaking Potental mprovements in amenty a igh ail 1ops,transport changes and along the oute extersion such as:
agglomeration benefits (such as wider economic Improved perceived passenger safety and security
benefits - “WEBSs") -+ Improved perceived pedestrian and shopper safety and security

- Improved comfort and visual amenity for light rail passengers

Further qualitative consideration of the above costs and = Improved comfort and visual amenity for other passengers and cliizens

benefits is provided in Table 6.6 Potential changes in accessibility to Paramatta via light rail and access to jobs, education and business
opportunities such as:

Itis expected that these benefits will slightly increase the -+ State govemment employment opportunities
+  Commercial & retail employment opportunities

total value of total benefits but not necessanly lead to . TAFE NSW

positive net benefits to the NSW economy in the final The impact of potential land use changes along the route extension as a result of the new infrastructure such as:
analysis due to the length of the extensions considered and Economic - Residential developments
the size of the study area development «  Green spaces and public infrastructure
Potential long term structural changes in the local economy in the Cumberiand region, such as:
In conclusion, the current analysis indicates that Base Case = Investment in community amenities
- Potential development of businesses and industries

("do minimum”) 1s the preferred option since all the
. Potential further development of refail services

shortlisted project options result in net costs for the NSW
Potential changes in the regional economy in Sydney's western suburbs including potential wider economic benefits

economy (WEBS) from agglomeration in the study area.

Based on the above considerations, several potential next Sustainability and Potentially improved sustainability through decarbonisation via the provision of a relatively more sustainable form of
steps heve been idenfied and discussed in Seclion 7.2 environment transport over the long term, taking into account more reliance on renewable energy.

Potentially contribute to a reduction in dependence on car and fuel energy in NSW in the fong term, subject to
complementary road pricing and parking policies

Reputation Potentially enhanced reputation or reputation risks, such as:
. Potentially enhanced reputation from supporting more sustainable transport

. Potential reputation risks from stakeholder issues or construction delays

'SCT"'J arChitecthlsm %E,’ A CE PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study 42
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7.1 Summary

This feasibility study was undertaken to evaluate the options
for and viability of a potential extension to Parramatta Light
Rail Stage 2 (PLR2 Extension) from Sydney Olympic Park to
Lidcombe

Key findings of the study include

A rehable and efficient public transport service 1S
required to support the ongoing economic growth and
future population in the region. The service, combined
with the wider network, should improve connectivity for
Town centres within the region, including those
within the Cumberiand and Parramatta LGAs

Residents to access strategic centres throughout
Greater Sydney

Key commercial regions in Lidcombe MNorth and
Parramatta Road
Green space and recreational faciities including
Wyatt Park
This would help improve accessibility and help reduce
the reliance on private vehicles

Key developments and public transport infrastructure
are proposed in nearby Sydney Olympic Park, which
would benefit residents and employers in the Lidcombe
region

Five alignments between Sydney Olympic Park and
Lidcombe were identified (Figure 7-1) and assessed
based on their contribution to customers, development,
integration and cost.

s5¢T . architectus ke A © E
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Figure 7-1 Short-listed light rail extension options

Based on their respective sconng, and input from
Cumberland City Council {Counal), Options 1 and 4
were retained for further investigation These options
addressed the key requirements and provided diversity
in their impact on the region

Opportunities were investgated to accommodate hght
rail on the Wdentified corndors, whilst minimising the
impact on residents and network capacity The concept
designs were based on the following principles
Using the Parramatta Light Rail kit of parts
including rolling-stock and stop configurations
Minimise land-acquisition

= Shared running to retain on-street parking and
accessibility to properties

PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study

Council Meeting
21 December 2022

[ Return to the Table of Contents

= Purchase and amalgamate lots near stops to
maximise place outcomes and the land yield

The positioning of light rail stops to balance ease of
access and travel speed benefits

Daily patronage was assessed for 2036 and 2056
based on first principles, with Option 1 yielding 30-45%
more potential customers

Cost estimated based on benchmarking of recent light
rail projects yielded a total outturn cost of

Option 1 $0 8%n
Option 4 $0 74bn

The rapid economic appraisal indicated that all options
would have net economic costs for the NSW economy,
where

Option 1 would have the highest core-scenario
Benefit-Cost Ratio of 0.31 {or 0.33 with uplft)

Sensitivity testing indicated that the largest benefit
to BCR would be through reduced CAPEX costs,
which may occur in future as the over-heated
construction market and matenal costs retumn to a
new equilibnum

Further benefits could be assessed, including

placemaking and wider economic benefits, but
these may not result in a net positive outcome

Based on the outcomes of the study, several potential next
steps are identified and are discussed in Section 7.2 and
Section 7.3

C12/22-216 — Attachment 2
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The current analysis ir tes that Ba do Tt sion to proceed with
minimum” or retain existing transport provsions) 1s the not sole

preferred option compared to the options assessed

However, if

Council elects to pursu

> gwareness anc

e project case, recommended next steps inch

. Inve

jate a single preferred design in more detail

(supported by survey and civil analysis), to re

assumptions regarding const

it demand model o capl

. Develop a strateqic transp

all the relevant ongin-destination pans

¢ Uevelop advocacy collateral 1o include

ches to hght ra

and potential mode s

and market

. Conducting the economic appraisal of Ldcombe

«t of a wider hght raill network or

extension in the ¢«

dalone e

program (instead of a

twork effects and new jot

f the SOP1

Investigate the appraisal outcomes if the SOP 1o

Lidcombe extension was appraised as part of a broader

Stage 2 proposal

. Comparing the preferred hght

modes such as Bus Rapid Transit in a full economic
appraisal, using a full cost-benefit analysis, to determine

the best outcome for the Cumberland LGA econon

and the NSW state economy

T, architectus” kpmg A € E oo
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7.3 Interim improvements to support the region ks 1 ok of ok
O |

To help achieve Council’s vision for the region, induding

e serves a key north

fing an

improved accessibility, reduced private vehicle reliance and n the absence of a north-south rail

land-use changes supported by tr

ansport provisions, se

nehick

O conversion to a

interim steps can be investigated and imple Counal should

eased

nversion with ing

improve the existing service offering and potentially attract advocate for this ro

users frequency and buses w

mproved legibility

Mheexioh t stonsy These ch aes help
It 1s acknowledged this list 1s not exhaustive, and (through By L SI0P3). 1hese Chianges eip

¢

e negat

b

viale

/e perception of unreliable

suggestions are based on observations of the study area

undertaken to nform the light rail study Bus stop infrastructure improvements

t1s ntended these sugoestions act as a thouc of Throughot

Or bus stop p

Council to mvestigate potential intenm and altemative significant ned Itwas observed that

many o

solutions whilst considering the on-going advocacy for the

Or Or COr WNeG access, m

light rail extension Y services Exan

Bus Route M92 conversion to Rapid Route

Bus stops mus

for Accessible

bstructed space large e gh 1o allow for the

tof a ramp

. Tactile ground surface indx

impaired customers denoting stop and boarding poin

uch as sh
SUCTT a5 SIT

Figure 7-2 M92 double-decker bus at Lidcombe Statior Cerntain cor

not requIre > DSAPT comphant. Ho

The M92 currently operates as a high-capacity turn-up-and

these faclities significantly

ting the key strategic centres of the

go service connec

Central City, Parramatta, Bankstown, erland

Lidcombe (Figure 7-2) ommende

t works
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7.3 Interim improvements to support the region Rek o he Teble of rdecs
|

Bus Route 401 operating hours improved walking and cycling connections to Wyatt Park

should be investigated including

The 401 operates only in peak periods with a minute
headway, which may dissuade customers from using public . Church Street to serve bus and rail customers from
transport if their return journey is uncertain due to long wait Lidcombe interchange

times or no service. Council should advocate for Ro 401

. Through Chadwick reserve for residents, which may
0 operate outside of peak periods with a peak-penod
10 Opere Peax > Wil @ peaK-f include extension of the existing paved footpath as a
service headway of 10-minutes as Carter Street develops 2 ek #
’ shared path th

ugh to AB Olympic Drive and a potential

Pedestrian (zebra) crossings crossing {signalised or overbridge) of A6 Olympic Drive
Throughout the study area, in particular John Street, there it 1s unlikely that Birnie Avenue can be ot ed Into an
are imited formalised crossing opportunities. itis pedestnan and cyclhing-fnendly environment without a
I 7.6 Wayfinding, Ci
recommended that pedestnan (zebra) crossings be provided signihicant reduction in heavy-vehicle movements, a
. " " Reogon:?
near hus stops and Chadwick Reserve to improve reduction in speed imit and the provision of footpaths on o o
accessibility and safety. The provision of comphant Crossings each side of the street (currently not provided on the eastern Chadwick Reserve
il also help with Disability Discrimination Act comphance verge) Instead, the focus should be on improving access '
will als p with Disability Dis¢ aton Al plk X : ' R ¥ ) @ ’ In addition to the previously mentioned zebra crossings and

and provisions ¢ 1 Rail Trail which runs parallel

Reduction of the road speed limit shared path, 1115 recommended the park frontage be re

Birme Ay

" configured to remove the fence on John Street (Figure 7-7)
To help foster a pedestnian and cyching-fnendly environment

indi Removal of this fence will help improve the accessib and
investigations are recommended to reduce vehicle speed Wayfinding ks Mi help improve the accessibility ar

attractiveness of the reserve

Id e

himits in the study area. Including Wayfinding signage sho ovided (and integrated into

. o ] . the streetscape} (o highhight the location and route 1o
«  John Street from 60 kmv/h to the default 50 kmvh urban : = ‘ '

speed limit +  Key lransport nodes/stops

. idcombe Town Centre (including John Street and . Lidcombe Morth Shops
Lidcombe T Centre (including John Str aind be MNorth St
Church Street) to 40 knvh, consistent with other town ot ¥ _—
. Lidcombe Town Centre
centres such as Auburn
. Cultural and recreational sites, ind

g Wyatt Park
Improved walking and cycling connections

The inclusion of dire travel tiny

and possible public

D alre " ~han e the nre 1] f nadoctinan
Paired with the above changes, the provision of pedestnian transport altemna

s help &

rage users to use certain

and cycling infrastructure would assist in encouraging uptake ! - .
BIid cytang mire ' assistin aging uple routes and sustainable modes. Examples are illustrated in

of these sustainable transport alternatives .

CT., architectus” kpmg A € B e e
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A.1 Land-use
S —————————— ;|

Opportunities

*  Up-zone land to medium or high density along
proposed light rail route

+  Sites >1,000sgm in single ownership provide
opportunities for up zoning to accommodate a
significant increase in housing

«  Improve the public transport connection to
Lidcombe Shopping Centre and Costco

Constraints

+  High number of strata ttle lots in medium and
high-density zones imit potential for re-
development

+  Large proportion of lots <450sqm require
significant lot amalgamation

+  HNeed to retain Industrial land close to centres
consistent with GSC's Region Plan

Limits potential for changes in planning
controls around Birnie Avenue

Key considerations for this project:

* Uplift only possible in certain corridors

Smaller lots require amalgamation

Key developments served by public transport

~5¢T_ architectus” kPG
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A.2 Open space

Proximity to open space of >0.5ha is desirable

(and potentially required) depending on the
density of development

Existing open space coverage only partially
overlaps with potential development or up-

zoning areas

Wyatt Park Plan of Management includes

several proposed upgrades of faciliies

Key considerations for this project:

.

Opportunity to improve connection to open

spaces

High-density development along corridor may

need to provide additional open space

Flood-prone areas along the alignment

SCT

Cersiticg

architectus” kpmaG
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A.3 Existing tfransport context

Region served by existing connections

Key considerations for this project:

Bus Route 401 Carter Street to Lidcombe
Bus Route M92 Parramatta to Sutherland

Sydney Trains (T1 Westem Line, T2 Inner West &
Leppington Line, T3 Bankstown Line and T7

Olympic Park Line)

Bounded by
Pamramatta Road (A44)
M4 Motorway

Olympic Drive (A6)

'
Alignment potentially replicating or replacing ‘,'
existing bus service 4 "
lo- Train route/stop
Generally high levels of on-street parking utilised (OP LIpeiin
I Motorwsy
THUBIN Moterway underpass
VWA

S Parmmat e fosd

by residents

Road reserves not sufficient to accommodate

light rail without loss of on street parking . —@— Busroutentop
©  sigreised intersecton
Streets fronted by residential houses require — Bosac 00
Dustibuter roads
regular driveway access Eains
. . — M 08 Cyclavy
Opportunity to Improve streetscape along light | Sy o
rail route to create a higher level of pedestrian I Pedestrian crossing
Pedestrian patys
amenity e Speed hump
-~

‘SCT,, o arChitectus" rK i A C E PLR: Potential extension from Sydney Clympic Park to Lidcombe ~ Preliminary feasibility study
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A.3 Existing tfransport context

e |
Public Transport Figure 1-2 Existing transport within study area {(inset: on-demand bus zone)
L&)
. R ‘ cean, A\
*  Bus Route M92 - Up to 6 buses per hour {(bph) during - W

peak penods, 4 bph weekday off-peak and 3 bph on

weekends S

Sydney
Olympic

+  Bus Route 401 - Weekday peak penod only loop

service, operates 2-3 bph
«  On-demand buses, operate between Bam-7pm
weekdays and 9am-5pm on weekends
. Sydney Trans (in peak direction)
1 Westem Line (up to 6 tph)

I'2 Inner West and Leppington Line (up to 12 tph)

I'3 Bankstown Line {up to 4 tph)

['7 Olympic Park Line (up to 6 tph)

SO
Slal:q

Source: Transport for NSW (2022). Inset: On-demand Zone (BRIDJ, 2022}

SCT ) arChltectusu Kth; A . C E PLR: Potential extension from Sydney Clympic Park to Lidcombe ~ Preliminary feasibility study
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A.3 Current bus patronage

1600

800

Trips per day

600

400

200
A\ a4 3] 3 S S\ )
’\,\\_'Z' 0;52‘ 0’52' é—)\\lb b’b \b’b b

O

& & . >
o 4> 3 & P ~

—p 0D 2() Oy 20 e Feb.20 (factored) —e—Nov-20 (factored)

Source. Transport for NSW {2020)

Bus tnps within the shaded area as a proxy for potential candidate trips for the hght Key considerations for this project:

rail extension
Daily volumes (based on Opal tap-on and off) for trips within the study area

«  Opal data has been factored up based on a comparison between 2019 and 2020 for
+« ~1,250 typical weekday (daily trips)

Bus Region 13 (which includes Lidcombe)

* ~650 typical weekend (daily trips)

3.8% in February

37 3% difference in November

% SCT”) arChitectUS" k}%, v Em PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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A.3 Current T7 Olympic Park Line patronage

|
+  Patronage for non-event periods (typical week in September 2019) Key considerations for this project:
+  Travel ime between SOP and Lidcombe of approximately 5-6 minutes = Some portion of patrons may use Light Rail extension who have a destination or

origin between the two rail stations

+ Rolling hourly patronage shown below.
* Unlikely to attract customers away from the faster non-stop T7 shuttle for end-

to-end joumeys

600
500
400

5

]

=

g 300

o0 -

2 .

= 4
200 .
100

0

05:00 06:00 07:00 08:00 09:00 10:00 11:00 12.00 13.00 14:00 15:00 16:00 17:00 18:00 19:00

—\Ncekday Up ++ ¢ s s \Weekday Down — \\ecekend Up s+ s s Weekend Down
Source: Transport for NSW (2020). ROAM data rounded to 20 customer buckets, hence only Adult Opal customers shown to avoid over-estimating demand.

§CT”, arChltectUS" W | A=CC-E PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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A .4 Future fransport context

«  Parramatta Light Rail Stage 1
Operational by 2023
+ Paramatta Light Rail Stage 2
Alignment identified
Funding not committed
Estimated mid-2030s
«  Sydney Metro West
Station confirmed at Sydney Olympic Park (near Olympic

Proposed PLR2

Boulevard) Alignment

Enabling works underway

Estimated operations by 2030 Sydney

Metro West yodanfial Eact
Potential Fast

«  FastRail <
Rail Corridor

Sydney to Newcastle route identified

A stop within the Greater Parramatta region proposed with

Sydney Olympic Park being considered as an option
~ N & « o )

No commitment to construction or timeline i, §

i

Federal and state funding commitment to next stage of S
- Nl

project development
%‘}\
r
. %
~d_

~a

Key considerations for this project:

Lidcombe Station

* Increased local and regional connectivity at Sydney Olympic Park
9 y FEDOY. SV T and Interchange

rryil
SCT' 9 arChiteCtUS' Kbh&‘ A i C E PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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SWOT and comparison
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B.1 Options Overview

The following alignment options have been

considered in consultation with Council

via Hill Road (at-grade), Parramatta Road

and John Street
SOP Metro

0 via grade-separated crossing of M4 corridor Station and

through Mons Street and Swete Street [ Interchange

{(existing bus corndor)

via grade-separated crossing of M4 corrndor
through Ostend Street (or other paraliel

residential streets) and Church Street

via Bernie Avenue (at-grade) through
industnal area through to Bachell Avenue

and Church Street

via grade-separated crossing of former

Abattoirs Line from Sydney Olympic Park,
e also referred to as the Pippita Rail trail

Operates within the rail corndor untl Bachell

Avenue then through to Church Street
The SWOT analysis of each option considers

@ Customers and accessibility

@ Places and development

Traffic and integration '
Lidcombe Station
@ Cost and constructability and Interchange

nurch Street

Railway Streey ‘s,.

2 4
QQ ,1/70[' S,
IS Uen

{ -. ‘SCT“ ) arChitectUS" rK | v G PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Prefiminary feasibility study
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B.2 Option 1: John Street

Strengths
Uses existing underpass at Hill Road (lower capital expenditure)
Achieves frontage activation of Lidcombe town centre and streetscape improvements along John Street

Provides connectivity to Lidcombe North Shopping precinct, supporting accessibility and growth of precinct.
Likely to result in high patronage through incidental trips

Terminus at Lidcombe in close proximity to town centre, station and bus interchange
Connects well with planned high density residential development on the western side of Carter Street
Potential for uplift at shopping centre site and medium density development along the western side of John Street

Relativity flat route would pose few vertical challenges to hight rail

OBE®M® ®@

Weaknesses

Section along Pamramatta Road will either require traffic lane reduction on Parramatta Road or land acquisition
Journey time imphications due to travel on Parramatta Road and crossing of the intersections at Hill Road and John Street (which are only 300m apart)
Replicates existing high-frequency Bus Route M92 along John Street to Lidcombe

Loss of on-street parking along John Street

Capacity of Hill Road intersection will be significantly reduced with the completion of the Carter Street Precinct

BHE®0000®)

Uses significant length of Carter Street which may conflict with heavy vehicle movements
Opportunities

Algnment runs parallel to Wyatt Park (south), within approximately 350m (or less than 5 minute walk) of the Swim Centre, Could serve as the public transport ink to
the future faciliies. Stop could include precinct works to provide connection and wayfinding to sporting precinct

Potential to provide shared path or cycle path (with additional corndor width) along John Street inking retall and open space regions
Threats
@ Creek Bridge on Bombay Street (between Simla Street and Nicholas Street) would need to be assessed to ascertain iIf it can support a light raill vehicle
@ Ability to integrate with proposed Hill Road Upgrade Concept Design (2019-2021 Design), including removal of nght tum at from Hill Road to Carter Street

@ Disruption to retailers, other stakeholders and Parramatta Road during construction

. ?:“CTH,J amhltectUS" m A C E PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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B.3 Option 2: Mons Street

Strengths
Uses existing public transport corridor with wide road reserve
Grade-separated crossing of M4 Motorway and Parramatta Road improves joumey ime reliability

Potential opportunities for additional uplift/medium density zoning along the route particularly around Phillips Park
(access to open space)

Residential streets might generate regular commuter trips if the population has a lot of working-age and
school-age cohorts. May also generate off-peak demand (e.g. pensioners shopping during the day)

»® e

Weaknesses
Replicates Route 401 which has relatively low patronage

Alignment only serves residential developments - predominately low-density, Does not service any key destinations

Must negotiate multiple corners through low scale residential streets

Loss of on-street parking along multiple streets

OIOISGIO

Opportunities
@ Potential to also provide a grade separated active transport connection over M4 / Paramatta Road

Opportunity to integrate stop with park to reduce parking loss

Threats

Cost, grade and clearance requirements associated and with grade-separated crossing of M4 Motorway and Parramatta Road. Would require extensive ramps and
property impacts/acquisition

@ Church Street development and grades may restnct or preclude options for the alignment and terminus stop

W §CTH,J arcr“tectLIS“ mg A C‘I E ] PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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B.4 Option 3: Ostend Street (and variations)

Strengths

Alignment can serve both residential and industnal precinct

Grade-separated crossing of M4 Motorway and Parramatta Road improves joumey ime reliability
Most direct route between Carter Street and Lidcombe Station - potentally quickest journey ime

Potential opportunities for addtional uplft/medium density zoning along the route particularly around Philips Park
(access to open space)

Residential streets might generate reqular commuter tnips if the population has a lot of working-age and
school-age cohorts. May also generate off-peak demand (e .g. pensioners shopping dunng the day)

¥ ®ELE

Weaknesses
@ Requires land acquisiton and development of M4 overiunderpass to connect from Uhng Road to Ostend Street
@ Alignment only directly serves residental developments - predominately low-density, Does not service any key destinations

@ Loss of on-street parking along Ostent (or parallel street) including near Phillips Park

Opportunities
@ Potential to also provide a grade separated active transport connection over M4 / Paramatta Road

@ Opportunity to integrate stop with park to reduce parking loss

Threats

@ Grade separated crossing at this location may not be possible without significant structure, cost and property acquisition

@ Church Street development and grades may restnct or preclude options for the alignment and terminus stop

W §CTH,J arcr“tectLIS“ mg s e PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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B.5

Option 4: Bernie Avenue

Strengt

®»® ®

hs
Uses existing underpass at Bimie Avenue

Route travels through the Eastern Gateway cluster in Lidcombe East and would provide
public transport connections to the premium high-tech industnal area

Interference to residential homes (1.e. parking removal) i1s minimised as the route primarily
passes through industrial land zones

Weaknesses

BHE®0 0

Journey time imphications due to travel on Parramatta Road and crossing of the intersection at
Bimie Avenue Road | Parramatta Road

Limited expected patronage outside of commuter peak penods
Does not serve key destinations, high density residential or open spaces between Carter St and Lidcombe
Heavy vehicle movements may be impacted for businesses on Bimie Avenue

Uses significant length of Carter Street which may conflict with heavy vehicle movements

Opportunities

@ Enable the transformation of industrial space (typically car-dependent) to innovation, high-tech and research facilities

Threats

@ Church Street development and grades may restnct or preciude options for the alignment and terminus stop

@ Limited opportunities exist to convert industnal site employees into regular commuters, especially if parking 1s free/cheap and available

Canrsi

7, $CT

ing arChitectUS"‘ m, G PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study
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B.6 Option 5: Pippita Rail Trail

Strengths
Uses existing M4 crossing previously used by heawvy rail (former Abattoirs Line)
High journey time reliability as the as corndor does not to interact with key road cornidors

Interference to residential homes and industry (1.e. parking removal) 15 minimised

HE®®

Mimimises loss of on street parking

Weaknesses

Majonity of aignment (south of M4 Motorway) operates through rail corndor (SP2 Rail Land Zoning)
which reduces the potential customer catchment

Limited expected patronage outside of commuter peak penods

May not be able to accommodate both Light Rail and rail rail/active transport link on Pippta Rail Train
Displacing existing amenity

Limited opportunity for access to adjacent properties from intermediate stops between Carter Street and Lidcombe

Limited opportunity for development upload as the aignment 1s bounded by the rail corndor (west) and existing employment/industnal land (unhikely to drastically
change)

®® 00000

Opportunities

@ Ability to re-purpose under-utiised infrastructure

»

Improve amenity of pedestrian hink

Threats

Church Street development and grades may restnct or preclude options for the alignment and terminus stop

Structural status of existing bridge 1s unknown . May require replacement or significant works to meet current standards
Interaction with Sydney Trains to retain rail corndor access for maintenance etc

Land along side the rail comidor i1s occupied by embankments and generally very uneven which would be difficult for light rail and require extensive earthworks adjacent
to an active rail corridor

@©®©®

W §CTH,J ar0h|tectLIS" M G PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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B.7 Comparison of options
e

Alignment Option

2 N
Customers and accessibility

Places and development

Connectivity to retail and employment land-uses
Connectivity to recreational land-uses

Connectivity to residential land-uses

Opportunities for place making and up-zoning regions
Traffic and integration

Minimise parking and property access restrictions
Minimise interaction with heavy vehicles

Cost and constructability

Constructability of light-rail alignment (grade, turns, width)

Capital and operational cost (assumed)

Legend - Good Outcome - Meutral Qutcome

' ?“CTH,J amhitectUS" m A =& PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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Benchmarking and feasibility
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C.1 Typical running sections — CSELR

CBD South East Light Rail — Devonshire St between
Bourke St and Crown St

. Residential (pink), Mixed Use (Grey) and Local Centre

(Cyan) zoning along the frontages

. Multiple side streets, shared zones and laneways
connecting with Devonshire St that provide vehicular
accesses to surmounding developments - no nght turns

pemitted
. Limited number of propenty driveways
. Overall 19.0m cross-section
. Approximately 12m kerb-to kerb
. Two light rail tracks (no LR stops) (~6.4m)
. 1 eastbound and 1 westbound traffic lane (2.8m lane)

. 3.5m to 4m footpaths

Key considerations for this project:

» Side streets and laneways provide altemative property
access

No on-street parking provided

Wide footpaths provided on both sides

19.0m cross-section

ST, architectus: kb A € € s s
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C.2 Typical running sections - CSELR

CBD South East Light Rail — Devonshire St between

Crown St and Elizabeth St

. Residential (pink), Mixed Use (Grey), Local Centre
(Cyan) and Recreational (Green) zoning along the
frontages

. Multiple side streets, shared zones and laneways
connecting with Devonshire St that provide vehicular
accesses 1o surrounding developments ~ no nght turns
permitted

. Limited number of property driveways

. Sections without stop
Overall 15.5m cross-section
10m kerb-to kerb
Two light rail tracks (no LR stops) (~6.4m)
1 eastbound traffic lane (3.2 to 3.6m lane)

2.2m to 3.0m footpaths

Key considerations for this project:

» Side streets and laneways provide altemative property
access

One directional traffic lane

Footpaths provided on both sides

15.5m cross section e tra Ut Omtare Swvensn

SCT  architectus- KPA'IG A c “E“ et e o e e
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C.3 Typical running sections - CSELR

CBD South East Light Rail — Devonshire St between
Crown St and Elizabeth St
Residential (pink), Mixed Use (Grey), Local Centre
(Cyan) and Recreational (Green) zoning along the
frontages
Section with stop
Qverall 21m cross-section
16m kerb-to kerb (including stops)
Two hight rail tracks (~6.4m)
1 eastbound traffic lane (3.2m lane)
Two LR stops (~2.3m each) with 1m buffer between
traffic land and the eastbound stop

2.5mto 3 5m footpaths

Key considerations for this project:

» Stop placed adjacent to park and shares footpath

provision within park
Crossing facilities provided near stop v‘tli | l
LI

2.2m side platforms (less than 3.1m adopted for PLR)

21.0m cross section s

SCT_ architectus kpmg A € €
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C.4 Typical running sections - PLR

Parramatta Light Rail - Hawkesbury Road near
Children’s Hospital
Health services facilities (yellow) and residential {red)
Section with stop
Overall 28m cross-section

~21m kerb-to kerb (including stops and bus lane)

~18m kerb-to kerb (including stops)
T'wo light rail tracks (~6.4m)
2 traffic lane (3 5m lane)

2.5m to 3. 5m footpaths

WESLEY APARTMENTS

g ? DB e ool L

Key considerations for this project: Ill I" lll II "
\ . / |

* 4.5m island platform

Footpaths provided on both sides

No parking provided (except bus stop)

o

.
Sateuat

Crossing facilities provided near stop

25.0m cross section (excluding bus lane)

o B B
SCT” 5 arChiteCtUS' KL%; A C E PLR: Potential extension from Sydney Clympic Park to Lidcombe ~ Preliminary feasibility study
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C.5 Typical running sections - PLR
"

Parramatta Light Rail — previous rail corridor
Transition from single track to dual track
Provision of active transport link paraliel to corndor
Overall 15.5m cross-section
Cross section can be reduced
Landscaped area

Running track (3.7 to 3.2m)

v T
N

¥ 7 "
Key considerations for this project: ' """ "H“ “
e | N N INN
« Single section of running track IR ‘ TS T T
-‘All‘- 0s00mN8 Xim Im na Conlﬂﬂ
« 3.6-5.0m shared path e 'L”’“.q =ri it ":]u }"'

‘SCVTH : arChitectUS" K})hé, A " C E PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility st
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C.6 Current corridor width

&>
Width available between property boundaries (m) Q_o@
2
2

Implications:

Retain two-way traffic flow in most locations
One-way road pairs would require vehicles to

turn across tracks to access properties

Limited opportunity to provide property access
from lanes or other streets. In end blocks could
be rezoned to allow side or rear access for

higher density or mixed land-uses

All on-street parking will be removed —

significant impacts to on-street parking demand

surrounding street network

One-way light rail loop network could be
investigated, though may resultin a poor
customer outcome and increased cost &

Limited locations available to accommodate

stops (i.e. 25m width), may require
. N
Property acquisition k 6,/,

%) P
Consolidation with the nearby public land (i.e O < '-‘1:,“ { ’ /
;'0 =Hilre “_).' > hquh Street _’_._.--..---...
St $ '

park) -

.

Railway Stregy Sea

One-way traffic section for length of stop

e
= oy 'qf{/]
an not accommodate a 3 track terminus Q r
£ ,’Gc.

T
SCT” ) arChitectUS" KL | X CE PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study
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C.7 Grades

Key considerations for this project:

* Alignment with grades of less than 7% (maximum

allowable based on typical power) is possible

The site between Carter Street and Lidcombe station i1s

relatively flat for with approximate grades of
«  2.5% along John St (1 in 40)
+ 6% along Jellicoe St above Phillip Park (1 in 17)

Grades through much of the area would not pose a

specific barrier to hght rail

Some isolated sections of the site appear to be ata
grade steeper than the maximum 7% (1 in 14) including

*  Church Street near the station
+  Adjacent to rail comdor (Pippita Rail Trail)
+ M4 Motorway

+  Dranage channels

oty
e ankmet
Gy Pobantl amp cve
- motorway {1 In 25 skope) 1l
N = LARs Wik oMM S00E0S (Shuie, /)
il !
i~ SRR IR i

‘~.§S~T.m=g arChitectUS" Em&} v e PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study
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C.8 Grades — M4 crossing

Potential location for a grade separated crossing
Parramatta Road/M4 is best imited to areas where the

M4 is at grade

+  Mons Road

. Jellicoe Street

- M4 at-grade |
«  Platform Street L_, =

A grade separated crossing of the M4 would require

approximately 140m of ramping on ether side (to
achieve a 5m clearance at 1 in 25). This would impact
multiple properties and street access south of the M4

Motorway

Key considerations for this project:

» Crossing locations limited

Tram 1ot s0p

OF T »

Crossing would require 140m of ramps on either [ 0?4,; Ph '”‘p,' -
E Hips,
side of the M4 Motorway J W e
TSR R— N2 "é@ e -
Provision of crossing would have property access [ [N Sy e o ,"‘a? L,
| ey Poherts mp e e embankment

implications

g Lot win PO MO0 Bhed T s
B fowng ramp deveicoment

ot

i [}
SCT . arChitectUS" K)’h i A " C E PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study
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Option 1 design pack
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F.1 Potential customers

[ ) o
G“ we o
g L)
= [y
3 LSl Future PLR2 customers
; N transferring at £
. Lidcombe Station =
‘!g Sydney Olympic Park ‘?

£
$

Lidcombe North
Precinct

Future T7 customers
from population and
employment growth

Sydney Olympic Park

Population and employment
growth within light rail catchment
7 B
3 3 North{Strathfield

&

Wyatt Park, -
Auburn Swim Centre, (7)) .
Lidcombe Town Centre

Existing 401 customers

T
SCT” ) arChitectUS" KL | X CE PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study

Document Set ID: 9607847
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F.2 Data and methodology

Customers Data

- Population and employment forecast

Existing T7 train customers - T7 patronage data

Council Meeting
21 December 2022

Methodology

Based on distribution of employment and population within light rail
and train catchment, estimate proportion of T7 daily trips that would
switch to light rail trips

Existing M92 bus customers - Bus tap on/off within relevant travel zones

Based on bus tap on/off data, identify daily bus trips within the study
area that can be replaced by light raill

Existing 401 bus customers - Bus tap on/off within relevant travel zones

Based on bus tap on/off data, identify daily bus trips within the study
area that can be replaced by light rail

Lidcombe Station tap on/off data
% customers that walk to Lidcombe Station

Existing walking customers
toffrom Lidcombe Station

Based on distribution of employment and population within light rail
and train catchment, estimate proportion of daily walking linked trips
that would switch to light rail trips

Existing Kiss-and-ride& Park-
and-ride customers to/from
Lidcombe Station

- Lidcombe Station tap on/off data
- % customers that drive to Lidcombe Station

Based on distribution of employment and population within light rail
and train catchment, estimate proportion of daily dnving linked trips
that would switch to light rail trips

Future customers from
employment & population
growth within hght rail
catchments

Population and employment forecast
Indicative uphft in population along hight rail corridor

Based on the growth in employment and residential population, and
assumed future mode share, estimate the number of generated light
rail tnps, then multiply by 2 to get number of future daily trips
{assuming customers would adopt the same mode to/from work)

Future customers on PLR2
alignment transferring at - Population and employment forecast
Lidcombe Station

Based on the growth in employment and residential population, and
assumed future mode share, estimate the number of generated light
rail trips, then multiply by 2 to get number of future daily trips
(assuming customers would adopt the same mode to/from work)

Future T7 customers Population and employment forecast

Based on the growth in employment and residential population, and
assumed future mode share, estimate the number of generated light
rail trips, then multiply by 2 to get number of future daily trips
{assuming customers would adopt the same mode to/from work)

Future shopping trips - Household Travel Survey mode share by trip purpose

Based on the number of future commute trips, apply shopping trip
factor to estimate future daily light rail trips for shopping purposes

Future recreational trips Household Travel Survey mode share by tnp purpose

Based on the number of future commute trips, apply shopping trip
factor to estimate future daily light rail tnps for recreational purposes

5¢T_ architectus” kPt A € E

e

Document Set ID: 9607847
Vercinn' 1 Versinn Nate” NM1/NQ/2022
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F.3 Existing frain (T7) customers

s |
Assume existing T7 customers will continue to
transfer at Lidcombe Station in the future

The Olympic Park station catchment may be
separated into two Travel Zones (TZs)

Mode Stop Tr.avel Convenience
time p )
. Longer ~ :
o Olympic 6 ingress/e g?eess time Employment to population ratio within
Park min similar to light rail' Olympic Park Station catchment:
" 55% : 45%
Longer train/light Iy S 4T

o Olympic 8-85

rail transfer time,
Boulevard min )

similar to train

° Jacaranda 9.6 Much longer than

Square min train travel time
o Holker 125 Lack of employment
Street min and residence

it 15 assumed that users would choose the mode
that minimises walking unless travel ime s
disproportionately longer

- Train % Light rail
Direction AT
customers switching customers
Up 2,350 53% 1,150
workers
47%
Down 2,350 Hacidonts 1,150

Daily light rail trips from existing
train customers: ~+2,300

K ~'§E:I"'_J arChitectUS"‘ %E,’ A CE : PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study

Document Set ID: 9607847
Vercinn' 1 Versinn Nate” NM1/NQ/2022
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F.4 Existing bus customers — Option 1

Existing Route M92 passengers that board /
alight within the study can be serviced by hght

rail

Proposed reroute of M92 may still service
customers with ongins / destinations beyond

study area

Customers at the northern end of Route 401
catchment may switch to light rail to access

Lidcombe station

Route 401 catchment
not covered by light rail

Bus % Light rail
Route -
customers switching customers
M92 ~950 100% ~950
401 ~250 20% ~50

Daily light rail trips from existing

bus customers: ~+1,000 -@e--@j e

o4

SCT” ) arChitectUS" rK} | v Em PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study

Document Set ID: 9607847
Vercinn' 1 Versinn Nate” NM1/NQ/2022
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F.4 Existing bus customers — Option 4

Existing route M92 customers will not switch to

light rail due to the lack of overlap in coverage

Opal data shows that existing route 401
customers only use the service to access

Lidcombe Train Station

Although Lidcombe Train Station 1s within

walking distance from the Light rail termuinus,

Route 401 and M92

catchment not covered
light rail due to the increased walking distance : by light rail

route 401 customers would not switch as to

Bus % Light rail
Route -
customers switching customers
M92 ~1,050 0% 0
401 ~200 0% 0

Daily light rail trips from existing
bus customers: 0

SCT” ) arChitectUS" rK} | v Em PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study

Document Set ID: 9607847
Vercinn' 1 Versinn Nate” NM1/NQ/2022
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F.5 Existing walking trips to/from Lidcombe Station — Option 1

Assumptions

Lidcombe Station has a bigger catchment than
Auburn Station, Flemington Station and Berala

Station due to access to more frain lines

Where Lidcombe Station catchment overlaps

& Light rail catchment

with other station catchments, passengers »” ~ 19% of population and

14% of employment within
Lidcombe catchment

would go to the other station due to proximity
Information considered

Employment and population forecasts in 2056

in relevant Travel Zones (TZs)

Y%area of each TZ that falls into the PLR

catchment (400m)

56% of the customers arrive at Lidcombe

Station by walking

% passengers switching to light rail. 50%

1 km
catchment

Directi Customers % Light rail

FREion who walk switching customers
to station ~1,250 50% ~625

ol -1,150 50% -575 Employment to population ratio
Station within Udmnigem catchment:
R . e 26% : 74%.

Daily light rail trips from existing :
walk trips: ~+1,200

}‘S;—;CTn.v—q arChitectUS" k f , v e PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study

Document Set ID: 9607847
Vercinn' 1 Versinn Nate” NM1/NQ/2022
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F.5 Existing walking trips to/from Lidcombe Station — Option 4

Assumptions

Lidcombe Station has a bigger catchment than
Auburn Station, Flemington Station and Berala

Station due to access to more frain lines

Where Lidcombe Station catchment overlaps
with other station catchments, passengers

would go to the other station due to proximity
Information considered

Employment and population forecasts in 2056

in relevant Travel Zones (TZs)

Y%area of each TZ that falls into the PLR

catchment (400m)

56% of the customers arrive at Lidcombe

Station by walking

% passengers switching to light rail. 50%

Directi Customers % Light rail
FREion who walk switching customers
to station ~850 50% ~425
from
~800 50% ~400
station
Daily light rail trips from existing
walk trips: ~+830

SCT_ architectus” kpme A € E

Document Set ID: 9607847
Vercinn' 1 Versinn Nate” NM1/NQ/2022

Light rail catchment
~ 10% of population and
18% of employment within
Lidcombe catchment

. Syaney Oy

C

1 km
catchment

Employment to population ratio
26% - 74%.

PLR: Potential extension from Sydney Clympic Park to Lidcombe ~ Preliminary feasibility study
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F.6 Existing driving trips to / from Lidcombe Station — Option 1
s
W"_w;‘*»,.—;f" ; /
v

Assumptions
p _‘“«,.w"‘"

\

Lidcombe Station has a bigger catchment than ';
Auburn Station, Flemington Station and Berala

—-~§~s
—~
-~

Station due to access to more frain lines Parramatta

Where Lidcombe Station catchment overlaps Light rail catchment

with other station catchments, passengers RN ' ; ~ 3.5% of population and
N 3 3.5% of employment within

would go to the other station due to proximity Lidcombe catchment

Information considered :

Employment and population forecasts in 2056 S;
in relevant Travel Zones (TZs) ,0 s

Y%ares 2ac Z € alis > 1
varea of each TZ that falls into the PLR \\N?

catchment (400m) z

>
40% of the customers arrive at Lidcombe /’
Station by Kiss-and-nde & Park-and-rnide /’I
% passengers switching to light rail. 50%

-9 s | Strathfield

Customers % Light rail

Station

Direction Catchment

who drive switching customers giatiahy

Sog
to station ~150 50% ~75 o 1% faw‘“’"
from Employment to population ratio o
station Nl 0% ~70 . within Lidcombe Station catchment:
' 3%:60%
Daily light rail trips from existing A J\ B
Greanacre ~2
Park-and-ride / Kiss-and-ride trips: il | NS g

~+150
{ ‘<§;';C~:Tm—.3 arChitectUS"‘ k i ' A CE PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Prefiminary feasibility study
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F.6 Existing driving trips to / from Lidcombe Station — Option 4
W"_w;‘*»,.—;f" ; /
v

Assumptions
p _‘“«,.w"‘"

\

Lidcombe Station has a bigger catchment than ';
Auburn Station, Flemington Station and Berala

—-~§~s
—~—
-~

Station due to access to more frain lines Parramatta

Where Lidcombe Station catchment overlaps Light rail catchment

with other station catchments, passengers RN ' ; ~ 1.5% of population and
v 3 4.5% of employment within

would go to the other station due to proximity Lidcombe catchment

Information considered :

Employment and population forecasts in 2056 S;
in relevant Travel Zones (TZs) ,0 s

Y%area of each TZ that falls into the PLR ~
\~€f
catchment (400m) &
>
40% of the customers arrnve at Lidcombe /’
Station by Kiss-and-nde & Park-and-rnide /’I
% passengers switching to light rail. 50%
-0 J ‘\ Strathfield
< . ; Station
: Customers % Light rail o Station
Dirsction who drive switching customers Catchment gty
to station ~120 50% ~60 i ”
— i Employment to population ratio
~120 50% ~60 . within Lidcombe Station catchment:
station ' 31% : 69%
Daily light rail trips from existing : ) e

Park-and-ride / Kiss-and-ride trips: ‘,/*'"“L“ ST ! J*g\:m..

~+120
§ ]§,;C.Iﬁ,rg arChitectusm k } A i CE PLR: Potential extension from Sydney Clympic Park to Lidcombe ~ Preliminary feasibility study
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F.7 Future of Lidcombe North - benchmarking for PT mode share

Centres Framework I
‘ PROPOSED STRATECIC CENTRE

i Health and . PRINCPAL LOCAL CENTRE
gco De D D I ML education pr ecinct . STRATECIC PRECINCT
o O B i seigle l @ ocacnms
o DI'C B | CREATER PARRAMATTA TO
| OLYMPC PRRK ECONOMC
o O s P =1 e ] CORDOR
4 - G eem oo
O O 0 { o * — CUMBERLAND LCA BOUNDARY
. 2 ; DUITING RALWAY UNES AND
O M U o £ STATIONS
Lidcombe 14.17% 36.81%
R
Granville 11.05% 29.47% %
Homebush 13.02% 42.67%
Strathfield 20.69% 42 37%
Westmead 11.54% 36.94%
Mascot 24.98% 34 20% ,' l F.
K]
Artarmon 36.72% 43.60% /{3 ’M
Surry Hills 57.01% 36 65% & & S
& S 0
Future Lidcombe  21% (+7%) 42% (+5%) v H local services
R == ~‘. o (STLLLA ""'"'lu'.nuuu
é.,« “‘““.\n‘ "nn...,,,"""" ries PARX
it ’ { e %
a1

) Source: Cumberiand 2030: Our Local Strategic Planning Statement (2020)
S ~'§S:I"i_g arChitectUS"‘ M§ A CE. PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study
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F.8 Future customers in 2056 — Option 4

S,
Information considered ""‘w\‘
C\‘\
Employment and population forecasts in 2056
in relevant Travel Zones (TZs)
%area of each TZ that falls into the PLR ""'-., %,

2".
catchment (400m) TR
Employment growth within travel zones: ~+16,100
Public transport mode share for workers, 21% Employment growth within catchment: ...+2'500

Light rail mode share: ~15%

Public transport mode share for residents: 42%

70% of the public transport customers within \ Populétion growth within travel zones: ~+37,300
the light rail catchments will catch hght rail . Population growth within catchment: ~+3,200
"‘kight rail mode share: ~30%

instead of buses (raill mode share 1s 2 2x of bus

mode share for commute tnps)

Assume customers would adopt the same

maode for the return trip

Commute

Vehicle Passenger
66%

6 5%
Walk
6.4%
9 3%
Other
29%

ce: Household T ey 2012/13

Dally Ilght rail tr|ps from
employment and residential growth
within light rail catchments: ~+2,600

~
o
o
¢
B
™
)
o

SCT,., arChitectus™ kbl ATCTE!  rin s enns o
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F.8 Future customers in 2056 — Option 1

Information considered

Employment and population forecasts in 2056

in relevant Travel Zones (TZs)

%area of each TZ that falls into the PLR

catchment (400m)
Public transport mode share for workers, 21%
Public transport mode share for residents: 42%

70% of the public transport customers within

the hight rail catchments will catch hght rail Employment growth within travel zon” ~+8 750

Employment growth within catchment: ~+1,950
Light rail mode share: ~15% 4

/ ey - ¥ Onvag
oy
W

Population growth within travel zones: ~+30,700
Population growth within catchment: ~+6,150
Light rail mode share: ~30%

/ f {
\ e’ 5a:,'
- ig\! S BB

65% §
: ners i Omof T\ 4 v
» ) d &

Walk £ N o

BA% : = w \
93% & =

Other

29%

~

ce: Household T ey 2012/13

instead of buses (raill mode share 1s 2 2x of bus

mode share for commute tnps)

Assume customers would adopt the same

maode for the return trip

Commute

Vehicle Passenger
66%

Dally Ilght rail tr|ps from
employment and residential growth 34 !

within light rail catchments: ~+4,200

‘SCVTH : arChitectUS’ Kkhé] A " C E PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study
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F.9 Future PLR2 customers transferring at Lidcombe Station

Future customers within the PLR2 catchment i R —
wch the licht rail to & for ot Lid . Employment growth within catchment: ~+1,400 2 By - —WestRyde
may cailc el rail 1o transier at Liacombe, 0 g
y cé g Population growth within catchment: ~+4,700 Ermington and Melrose Park Vision

for Bankstown Line or Inner West Line Rydsmers
High density residential

Future rail mode share in Ermington, Melrose 70 Aoy ¥ g Public recreation spaces

Park and Wentworth Point will be the same as : : Transition from industrial to high- 4
tech and knowledge precnct

Rhodes : Serviced by light rail

Rhodes rail mode share. 17% (Source. Rhodes

East Traffic and Transport Report 2017)

S m—-———
Assume customers would adopt the same Wentworth Point Vision

mode for the return tnp High density residential

High quality public domain

Information considered ; Public recreational spaces
(Sydney Olympic Park)
Employment and population forecasts in 2056 Serviced by light rail
in relevant Travel Zones (TZs) ’/
Residents’ place or work and workers' place of
residence
Rhodes
o High density residential
o Recreational attractions
o Rhodes Corporate Park, Concord
“’\, Hospital and medical centre
A, Serviced by train
7!
4 0. 0. G"'
C3 " ‘g\% ..“ Mm
Daily light rail trips from future 5 LN ) :
PLR2 customers: ~+2,200 ‘ @ 3

; -. ‘SCT“ ) arChitectUS" ml v G PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Prefiminary feasibility study
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F.10 Future customers in 2056 switching from train (T7)
s |

Assume same future mode share as Lidcombe
North, 42% of the future residents and 21% of
the future workers would adopt public transport.

- ~70% of the public transport customers would
adopt rail transport (rail mode share i1s 2.2x of
bus mode share for commute trips)

Based on worker's residence and resident’s
place of work, 15% of the future residents and
23% of the future works would transfer at
Lidcombe Station (Bankstown and Inner West
Line)

Same as existing customers, it 1s assumed that
users would choose the mode that minimises
walking unless travel ime s disproportionately
longer. 53% of workers and 47% of the
residents would catch hight rail

Assume customers would adopt the same
mode for the return trip

“and Inner Westline)
Daily light rail trips from existing

train customers: ~+1,700

~5¢T . architectus” kb A

Document Set ID: 9607847
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F.11 Shopping trips

e
. . . Commute
«  So far the estimated future trips generated Trip purpose 7o Of total trips e R
by employment and population growth Commute 16.60%
only consider work related trips Personal business 4.40% wes
+  29% of daily trips in Cumberland Council Education / childcare 8.10%
Other
are for commute, Education/childcare and 9%
ation/ o Sum 29.10%
personal business. These trips have an
= = -
average rail mode share of 3.7% Weighted average rail mode share 12.60%
% of rail trips in total trips 3.67¢
+ 14.7% of daily trips in Cumberland Council % P P %
. . Source, Household Travel Survey, Cumberland LGA tor year 2013/2020
are for shopping purposes. These trips
Wak
have an average rail mode share of 2.50% Veticks R
Trip purpose % of total trips 42
+  The number of rail trips that will be ¢
generated by shopping purposes are Shopping 14.70%
approximately 10% of the rail trips Rail mode share 2.50%

Vel w Pexset eor ;’::

5% B
4%

Walk

26.2%

Cther

0%

generated for commute/work purposes.

% of rail trips in total trips 0.37%

Source. Household Travel Survey. Cumberiand LGA for year 2013/2020

Option 1 Option 4
Future SNeeEnn Shopping opportunities near light rail catchment
Route 1 0. Total trips ) Source: Household Travel Survey Report
work trips trip % Lidcombe Town Centre - Sydney 2012/13
Option 1 ~8,100 10% ~800 Lidcombe North Shopping -
precinct
Option 4 ~6,450 0% 0

Daily light rail trips for shopping
purposes :
Option 1: ~+800 Option 4: 0

SCT”l arChitectus’ %EJ A C E PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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F.12 Social / Recreational trips

29% of daily trips in Cumberland Council
are for commute, Education/childcare and
personal business. These trips have an

average rail mode share of 3.7%

+  27% of daily trips in Cumberland Council
are for social/recreational purposes. These
trips have an average rail mode share of
2.80%

The number of rail trips that will be
generated by recreational purposes are
approximately 21% of the rail trips

generated for commute/work purposes.

Future Recreatio

Trip purpose % of total trips

Commute 16.60%

Personal business 4.40%
Education / childcare 8.10%

Sum 29.10%

Weighted average rail mode share 12.60%
% of rail trips in total trips 3.67%

Source; Household Travel Survey, Cumberland LGA for year 2019/2020

Trip purpose % of total trips

Social / recreation 27.30%
Rail mode share 2.80%
% of rail trips in total trips 0.76%

Source; Household Travel Survey, Cumberland LGA tor year 20192020

Option 1 Option 4

Recreational opportunities near light rail catchment

Route K tri I trip % Total trips - —
WOorK trips | naliripse Auburn Swim Centre Phillips Park
Option 1 ~8,100 21% ~1,700 Wyatt Park _
Option 4 ~6,450 10.5% ~700

Daily light rail trips for recreational
purposes :
Option 1: ~+1,700

~s¢T - architectus” kb

Document Set ID: 9607847
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Option 4: ~+700

G

Auburn Swim Centre and Wyatt Park will provide more recreational opportunities
than Phillips Park, particularly after the planned Wyatt park improvements.

In consideration of the quantity and diversity of recreational opportunities in these
key destinations, it is assumed that Option 4 will service 50% less recreational
trips than Option 1

Council Meeting
21 December 2022

Wl
AW

29%

Source: Household Travel Survey Report

Sydney 2012113

PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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F.13 Route patronage and trip length comparison - 2036

Option 1 - year 2036

Option 4 - year 2036

Customers

Patronage Trp Length Comment / Assumptions Patronage Trip Length Comment / Assumptions
100% ahgnment iength, between 100% alignment length, between
Existing T7 train customers 2.350 2,800 m Lidcombe Station and Qlympic 2300 2,300 m Lidcombe Station and Olympic
Park Station Park Station
to Calool Street Stop, midpoint
Existing M92 bus customers 950 950 m between Parramatta Road and 0 -
Lidcombe Station
100% ahgnment length,
Existing 401 bus customers 50 2800 m customers travel between Carter 0
Street and Lidcombe Station
Existing w}alklng customers 1,200 950 m to Calool S!reet Stop, midpoint of 900 840 m to Phillips Park Stop, midpoint of
to/from Lidcombe Station waling catchment waling catchment
Existing Kiss-and-nde &
Park-and-ride customers 150 1,400 m 50% ahgnment length 150 1,150 m 50% alignment length
to/from Lidcombe Station
Future customers from
employment & population 2,000 1,400 m 50% alignment length 1,350 1,150 m 50% alignment length
growth within light rail
catchments
Future customers on PLR2
alignment transferring at 1,800 2,800 m 100% alignment length 1.800 2.300 m 100% alignment length
Lidcombe Station
100% alignment length, between 100% alignment length, between
Future T7 customers 800 2,800 m Lidcombe Station and Olympic 800 2,800 m Lidcombe Station and Olympic
Park Station Park Station
0% 0/
Future shopping trips 450 1,400 m 50% alignment length, midpoint of 0 1.150 m 50% alignment length, midpoint of
alignment alignment
Future recreational trips 950 1,400 m 50% allgnmeqt length, midpoint of 400 1,150 m 50% allgnmeqt length, midpoint of
alignment alignment
Total (excl. potential uplift) ~10,750 ~7,750
% ‘<§;';C~:Tm—q arChitectUS"‘ k i Ko C—E PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Prefiminary feasibility study

Document Set ID: 9607847
Vercinn' 1 Versinn Nate” NM1/NQ/2022

C12/22-216 — Attachment 2 Page 172



CUMBERLAND . .
C CITY COUNCIL Council Meeting
21 December 2022

F.14 Route patronage and trip length comparison - 2056

Option 1 - year 2056

Option 4 - year 2056

Customers

Patronage Trp Length Comment / Assumptions Patronage Trip Length Comment / Assumptions
100% ahgnment iength, between 100% alignment length, between
Existing T7 train customers 2,300 2,800 m Lidcombe Station and Olympic 2300 2,300 m Lidcombe Station and Olympic
Park Station Park Station
to Calool Street Stop, midpoint
Existing M92 bus customers 950 950 m between Parramatta Road and 0 -
Lidcombe Station

100% ahgnment length,
Existing 401 bus customers 50 2800 m customers travel between Carter 0
Street and Lidcombe Station

Existing walking customers

to Calool Street Stop, midpoint of 830 840 m to Phillips Park Stop, midpoint of
to/from Lidcombe Station

Existing Kiss-and-nde &
Park-and-ride customers 150 1,400 m 50% ahgnment length 120 1,150 m 50% alignment length
to/from Lidcombe Station

Future customers from
employment & population
growth within light rail
catchments

4,200 1,400 m 50% alignment length 2,600 1,150 m 50% alignment length

Future customers on PLR2
alignment transferring at 2,200 2,800 m 100% alignment length 2,200 2.300 m 100% alignment length
Lidcombe Station

100% alignment length, between 100% alignment length, between
Future T7 customers 1,700 2,800 m Lidcombe Station and Olympic 1,700 2,800 m Lidcombe Station and Olympic
Park Station Park Station
0; 0,
Future shopping trips 800 1,400 m 50% alignment length, midpoint of 0 1.150 m 50% alignment length, midpoint of
alignment alignment
Future recreational trips 1,700 1,400 m 50% allgnmeqt length, midpoint of 700 1,150 m 50% allgnmeqt length, midpoint of
alignment alignment
Total (excl. potential uplift) ~15,250 ~10,450
{ ‘<§;';C~:Tm—.3 arChitectUS"‘ k i ' A CE PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Prefiminary feasibility study
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F.15 Future customers in 2056 — Option 1 - potential uplift

Information considered

Indicative uplift in residential density (only
applicable in 2056 - assume rezoning and

development happens after 2036)

%area of high-density residential zones that
falis into the PLR catchment (400m)

Public transport mode share for residents. 42%

Assume ~70% of the public transport
customers within the hght rail catchments will
switch to hight rail{raill mode share 1s 2.2x of bus

mode share for commute trips)

Assume customers would adopt the same

mode for the return trip

Commute

Vehicle Passenger
6.6%

Source: Household Travel Survey Report: Sydney 2012/13

Daily light rail trips from additional
residential growth within light rail
catchments: ~+1,300

ST architectus” ke A € E

Document Set ID: 9607847
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Indicative dwelling range: 432-500
Potential population growth: ~1,0
100% within light rail catchment

o
N
ER

Wentworth Point 21
Zetland 22
Potential development 22

PLR: Potential extension from Sydney Clympic Park to Lidcombe ~ Preliminary feasibility study
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F.15 Future customers in 2056 — Option 4 - potential uplift

e |
ey ~ .

O, s %
Information considered Subourh Average people per Pl \‘ S {,\;:‘ ‘)i
household ok Yot 4
Indicative uplift in residential density (only \%‘:k et o

Wentworth Point 21 !g %3 %

applicable in 2056 - assume rezoning and

)
Zetland 22 n
etland ‘Qzﬁ

Potential development 22

development happens after 2036)

%area of high-density residential zones that

falis into the PLR catchment (400m)
Public transport mode share for residents. 42%

Assume ~70% of the public transport
customers within the hght rail catchments will
switch to hight rail{raill mode share 1s 2.2x of bus

mode share for commute trips)

Assume customers would adopt the same

mode for the return trip

Commute

Vehicle Passenger
6.6%

Indicative dwelling range: 1446-1682
Potential population growth: ~3,450
95% within light rail catchment

Source: Household Travel Survey Report: Sydney 2012/13

Daily light rail trips from additional {
residential growth within light rail 3 1

catchments: ~+2,400

o B B
SCT” 9 arChitectUS' KL%, A C E PLR: Potential extension from Sydney Clympic Park to Lidcombe ~ Preliminary feasibility study
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F.16 Route patronage and trip length comparison - 2056

Option 4 (2056 only)

Option 1 (2056 only)
Customers
Patronage Tnp Length Comment / Assumptions Patronage Trip Length Comment / Assumptions
Total (excl. potential uplift) ~15,250 ~10,450
Potential future customers
from residential uplift within 1,300 1,400 m 50% alignment length 2,400 1,150 m 50% alignment length
light rail catchments
. 510,
Future shopping trips 150 1,400 m 50% ahgnment length, midpoint of 0 1150 m 50% alignment length, midpoint of
alignment alignment
Future recreational trips 250 1,400 m 50% allgnmen_t length, midpoint of 250 1,150 m 50% allgnmer'!t length, midpoint of
alignment alignment
Potential uplift 1,700 2,650
Total (excl. potential uplift) ~16,950 ~13,100

SCT arChltectUS' WEJ A=CC-E PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study

Earalting
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F.17 Market segments for economic appraisal

Customers

Relevant Market Segment

Assumptions

Existing T7 train customers T7 Distance walked: distance between SOP station and the centroid of light rail catchment
Existing M92 bus customers M92 Distance walked: average bus stop spacing/ 2
Existing 401 bus customers 401 Distance walked: average bus stop spacing / 2
Existing walking customers to/ffrom
Lidcombe Station Walking Average walking speed. 4km/h
Existing Kiss-and-ride & Park-and-ride . Average vehicle speed:_:i!_)_?s km/h, based on general speed limit of SOKmIr_\, ar_m
: ) Driving Percentage of Speed Limit of 79.5% for Sydney 2013-2018 (Road Congestion in
customers to/from Lidcombe Station :
Australia, 2019)
Melrose Park catchment:
Alternative mode 1s PLR2 to Parramatta Staton, then Train to Lidcombe Station
Future customers on PLRZ alignment PLR? Distance walked. average bus stop spacing/ 2
transferming at Lidcombe Staton ) Wentworth Park catchment:
Alternative mode 15 533(bus) to SOP Station then Train to Lidcombe Station
Distance walked: average bus stop spacing / 2 + distance from bus stop to SOP Station
Future T7 customers T7 Distance walked: distance between SOP station and the centroid of light rail catchment

Future customers from employment &
population growth within light rail
catchments

T7, M92, 401, Walking, Driving, M92 +
T7,401 + T7, Walking + T7, Driving +
17

Assume two key destinatons. Lidcombe Station and SOP Station. We assume
customers access SOP Station by getting to Lidcombe Station first, then catch T7 to
SOP Station, 57% of the workers and 67% of the residents will head to SOP Station

based on their residence and place of work

Future shopping trips

T7, M92, 401, Walking, Driving, M92 +
T7,401 + T7, Walking + T7, Driving +
T7

Assume two key destinations: Lidcombe Station and SOP Station. We assume
customers access SOP Station by getting to Lidcombe Station first, then catch T7 to
SOP Station. 50% of the trips will head to SOP Station based on their residence and

place of work.

Future recreational trips

T7, M92, 401, Walking, Driving, M92 +
T7,401 + T7, Walking + T7, Driving +
T7

Assume two key destinations: Lidcombe Station and SOP Station. We assume
customers access SOP Station by getting to Lidcombe Station first, then catch T7 to
SOP Station. 50% of the trips will head to SOP Station based on their residence and

place of work.

SCT

Carsulting
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F.17 Market segment analysis - general assumptions

Wait time: service headway / 2, weighted by T7 demand profile throughout the day. It is assumed that the T7 demand profile is representative of
the general travel behaviour.

Future customer mode choice: For customer groups that belong to more than one market segment, the customer mode choice is estimated

based on the existing customer’s current route choice. For customers who would switch to light rail, the current mode share of them arriving at
Lidcombe Station is as follows:

Option 1

Option 4

Existing customers

Number of trips % Mode share Number of trips % Mode share
Existing M92 bus customers 950 40% 0 N/A
Existing 401 bus customers 50 2% 0 N/A
Existing walking customers to/from Lidcombe Station 1200 52% 830 87%
Existing Kiss-and-rid(_a & Park-and-_ride customers 150 6% 120 13%
to/from Lidcombe Station

For example, it is assumed that 50% of the shopping trips travel to SOP Station (Refer previous slide). The distribution of future shopping trips
across different market segments is as follows:

Future customers Origin / Destination Option 1 mode share Option 4 mode share
M92 50% * 40% = 20% N/A
401 50% * 2% = 1% MN/A
Lidcombe Station (50%)
Walking 50% * 52% = 26% 50% * 87% = 43 5%
Kiss-and-nide & Park-and-nde 50% 6% = 3% 50% * 13% = 6.5%
M92 + T7 50% " 40% = 20% MN/A
401+ 717 SOP Station 50% * 2% = 1% N/A
Walking +T7 (50%) 50% * 52% = 26% 50% * 87% = 43 5%
Kiss-and-ride + T7 / Park-and-nide + T7 50% 6% = 3% 50% * 13% = 6.5%

W §CTH,J arcr“tectLIS“ mg A Cl E ] PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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F.18 Annualisation factor

+ Sydney Light Rail data was initially analysed to derive the annualisation factor. However the data was either aggregated on a monthly basis, or only
showed daily trips for select months. In the absence of data, the annualisation factor was determined based on the advice from Australian
Transport Assessment and Planning Guidelines.

« Distribution of annual public transport demand by day type:

Time period Number per annum Share of total annual demand Share of total annual demand per day
Average working weekday 251 87 9% 0.350%
Salturday 52 7.0% 0.135%
Sunday 52 4.1% 0.079%
Public Holiday 10 1.1% 0.110%
Total 365 100%

Source: Australian Transport Assessment and Planning Guidelines, M1 - Public Transport (Transport and Infrastructure Council, May 2018)

- The annualisation factor to convert average working weekday results to annual results = 251 * 100/ 87.9 = 285.6

: §CTH1 al'ChIteCtUS“ WE A=CC-E PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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F.19 Route comparison - key opportunities or limitations

Option 1 Option 4

Opportunity to replace M92 operation within study area and

Existing M92 bus customers improve M92 customer experience by reducing bus dwell -
time
Future customers from employment & Opportunity to serve planned mediunvhigh density
population growth within light rail residential development on the western side of Carter Street Opportunity to serve future high-tech industnal area
catchments and along western side of John Street

Terminus at Lidcombe is close to Town Centre, Train Station  Terminus at Lidcombe is further away from Town Centre, Train

Slatitracennactiity and Bus Interchange Station and Bus interchange

Lidcombe Town Centre, Lidcombe Horth Shopping Precingt, Phillips Park

destinations N N
Key destinations Wyatl Park, Aubum Swim Centre

High — alignment provides connectivity between Low — limited expected patronage outside of commuter peak

Botentialincldentalinps medium/high density residential to key destinations periods

§ -. ‘SCT,,, arChitectus" rK i A C E PLR: Potential extension from Sydney Clympic Park to Lidcombe ~ Preliminary feasibility study
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[Appendix G]

Cost estimate

assumptions and summary
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G.1 Cost components

Direct Costs

Typical Light Rail Alignment

Civil works

Demoalition

Allowance for retaining structures (incl. noise walls)
Drainage

Trackwork (incl. track slab)

Services incl. rail systems HV and other services
Light rail stops

Terminus location

Typical Light rail stop (Island/side platforms)
Depot (Excluded from this study)

Service diversions

Allowance for Surveying and service investigations

Allowance for services diversion (Assumed street diversions)

Council Meeting
21 December 2022

Direct Costs

Additional Costs

Active Transport Corridor or any Green Space
Public art

Traffic management

Temporary works

Environmental controls

Provisional allowance for traction substation
Provisional allowance for additional rolling stock (x1)

Allowance for tumback facility

Indirect Costs

Design
Preliminaries (site-specific overheads)

Overheads (general) and profits

A=CC-E

s¢T . architectus” kphG
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G.2 Assumptions

The costings provided are to satisfy the requirements of the
preliminary study and is not for budgetary purposes or to
seek funding approval
Rates
. Assume the following benchmarks for in-directs and
client costs:
Indirect Costs equate to approximately 62 4% of
Direct Costs based on
15% on Direct Costs for Design Fees
30% on Direct Costs for Preliminanies Fees
12% on Direct Costs + Design +
Preliminaries for Overhead & Profit (or
Contractor's Margin)
Chient Costs assumed as 18% of Construction
Cost
Excludes the 3.8% on Total Outturn Cost for
TISW Infrastructure & Place Charge
. The typical I1&P charge of 3.8% 1s the corporate
charge that s set by TINSW estimating standard has
been excluded
This value 1s typically assessed on a project
basis and 1s dependent on the agency that will
be delivering this project. The applicability of this
charge is determined by TINSW Project
Management Office, Hence, it is shown as a
separate line tem.
In this instance, is it assumed the project will be
delivered by the Parramatta Light Rail project
office, hence the costs are accounted for in the
client fees.

Document Set ID: 9607847
Vercinn 1 Versinn Nate” N1/NQ/2022

. Market value of properties taken as $3.000/mz .
. Excluded residual value to property lots
. Excluded any value capture to property or businesses
. Excluded business continuity costs to project .
. Escalation to be 3% per annum
. A deterministic approach 1o contingency has been
adopted with 40% applhed to Construction and Chent .
costs. The 40% contingency has been adopted due to .
the current base estimate rates incorporating an
element of contingency and with consideration that
this project 1s an extension
OPEX taken as 0 5% of Capex Costing per year,
excluding Chient Cost (plus 18P Charge), Property
Acquisition {plus escalation on Property acquisition)
and contingency and escalation on Chient Cost
infrastructure
. Allowance of extra aignment length at Sydney
Olympic Park for be-in to existing PLR Stage 2
. Excluded bridge structures and associated works
. Excluded Retaining Structures and Noise Walls
. Assumed the terminus are not connected 1o any bus
layover
. Assumed full depth cutting pavement
. Assumed minimal impact to existing transport
infrastructure near underpass at Birnie Avenue below
the M4 Motorway
. Prowisional allowance made for Traction Substation
. Excluded traffic modifications to existing infrastructure
. Allowance made for Dniver amenities at both
respective Lidcombe terminus

Council Meeting
21 December 2022

Allowance for tumback at Lidcombe terminus.

Project imeline

Assumed 2030 start for 2-year development period
and a 4-year delivery period {starting in 2030 and
ending in 2035)

Operational in 2036

Appraisal penod for OPEX s from 2036 to 2056

=g PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Prefiminary feasibility study
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G.3 Cost breakdown

Alignment Options

Direct

Indirect
Construction Cost
Client Cost
Property Acquisition
Base Estimate
Contingency
Escalation

I1&P Charge - 3.8%
Total Outturn Cost

Average annual cost

Total 20 year operational cost (2036-2056)

5¢T architectus k,
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R

$219,850,926
$137,186,978
$357,037,905
$64,266,823

$46,938 519

$468,243 246
$168,521,891
$246,255776

$883,020,913

$8,083,084
$151,178,779

$222,507 426
$138,844,634
$361,352,061
$65,043,371

$46,938,519
$473,333,950
$170,558,173

$249,036,272

$892,928,395

$8,180,753
$153,005,500

Excluded

$190,119,166
$118,634,360
$308,753,525

$565,575,635

$15,811,124
$380,140,284
$145,731,664
$204,431,012

$730,302,960

$6,989,960
$130,733,965

Option 4

PLR: Potential extension from Sydney Clympic Park to Lidcombe ~ Preliminary feasibility study
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Without Carter Street With Carter Street Without Carter Street With Carter Street

$192,775,666
$120,292,016
$313,067,681
$56,352,183
$15,811,124
$385,230,988
$147,767,946

$207,211,509

$740,210,443

$7,087,629
$132,560,686
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[Appendix H]

Rapid economic appraisal

detailed results
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H.1 Additional assumptions

In addition to assumptions discussed in the cost estimation
and the summary report, the following assumptions have
informed the economic appraisal

+  The capital costs for all the options included the
construction of a light rail stop at Carter Street

Capital costs induded all relevant infrastructure
construction costs including a 3-car rolling stock
acquisition cost for the extension (rolling stock
was included in the Direct Cost estimate)

The capital costs for Option 1 were applied to both
with and without Uphft scenanos

Similarly, the capntal costs for Option 4 were
apphed to both with and without Uplift scenanos

~5¢T architectus” kPmg A €

Document SetID: 9607847
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The estimation of user benefits and externalities was
based on likely market segments which might switch to
light rail as a strategic transport model was not
available to provide detalled demand forecasts at a
comdor or ongin-destination level

Qur benefits analysis of travel imes between
different modes for a given market segment found
that private vehicle tnps was strongly competitive
given the very short distance of the proposed hght
rail extension {for all ahgnment options)

Without the granulanty of a detaled ongin-
destination matnix for the study area and cost-
optimisation analysis, it was not possable to
capture higher levels of modal shift from car 1o
hght rail, hence the marginal levels of road-related
benefits being recorded (for example road
decongestion)

Council Meeting
21 December 2022

The OPEX rate adopted for the cost estimate is based
ona benchmark of other projects, hence assumed to
include normal operating expenditure including

Driver labour

Customer service and ticketing

Cleaning

Matenals and overheads (of the hght rail vehicie)

In addition to the OPEX rate, an allowance was
included for the Light Rail vehicle operating costs
(VOC) in ine with ATAP Guidelines. This allowance
covers other elements including power costs and some
“ight” roling stock maintenance costs for example
repais

PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study
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H.2 Detailed Rapid Economic Appraisal Results

|
™ opion 1| Optont witupiin | ___Optiond | _Option 4withupiit_|
Benefits
Net incremental passenger farebox revenue $12.89 $13.34 $8.82 $9.58
Travel time savings (incl. rule of half for induced demand) $65.04 $72.07 $32.52 $41.79
Vehicle operating cost savings —former car users $0.26 $0.31 $0.34 $0.52

Travel time reliability benefits - = = _

Parking cost savings — for former car users - = = _

Crash cost savings (net) $0.08 $0.09 $0.10 $0.16
Road damage cost savings $0.04 $0.05 $0.05 $0.08
Residual values of new assets $1968 $19.68 $16.29 $16.30

Incremental health benefits from walking to/from tram stops - - = -

Net environmental externalities'" -$0.52 -$0.50 -$0.67 -$0.59
Congestion cost savings $040 $0.47 $0.52 $0.80
Potential land use benefits such as avoided infrastructure costs - E - -
Total benefits(® $97.87 $105.50 $57.97 $68.62
Costs
Capital costs $297.71 $297.71 $246.44 $246 44
Recurrent costs $22.04 $22.04 $21.25 $21.25
Total costs® $319.75 $319.75 $267.69 $267 69
Economic appraisal outcomes
Net Present Value (NPV)2) -$221.88 -$214.25 -$209.72 -$199.07
Benefit-cost Ratio (BCR) 0.31 0.33 022 0.26
Internal Rate of Return (IRR) N/AB) N/AB) N/A® N/AB)
Notes: (1) Comprising mainly reduced carbon emissions and air poliution

(2) Totals may not add up due o rounding erors
(3) IRR was not calculable due o irregular cash flows over the extended time horizon

SCT”l arChitectuS' kM&J A==C—=E PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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H.3 Sensitivity Analysis of Appraisal Results

e |

Net Present Values ($m, FY2022 prices) Benefit-Cost Ratio (BCR)

. Option 1 . Option 4 Option 1 . Option 4

wi Uplift Option 4 w! Uplift m w/ Uplift Option 4 w/ Uplift

Gore Cotal Cas Sconar Dom] e ose sw o on om o [Le@i o es
Sensitivity — Discount Rates

3% real discount rate -$190 -$165 -$232 -$196 0.63 0.68 0.47 0.55
4% real discount rate -$219 -$200 -$237 -$211 0.52 0.56 0.38 0.45
10% real discount rate -$185 -$181 -$166 -$161 0.19 0.21 0.13 0.16

Sensitivity - Cost

20% increase in capital costs at 7% -$281 -$274 -$259 -$248 0.26 0.28 0.18 0.22
20% decrease in capital costs at 7% -$162 -$155 -$160 -$150 0.38 0.41 0.27 0.31
40% increase in capital costs at 7% -$341 -$333 -$308 -$298 0.22 0.24 0.16 0.19
40% decrease in capital costs at 7% -$103 -$95 -$111 -$100 049 0.53 0.34 0.41
20% increase in total costs at 7% -$286 -$278 -$263 -$253 0.26 0.27 0.18 0.21
20% decrease in total costs at 7% -$158 -$150 -$156 -$146 0.38 0.41 0.27 0.32

Sensitivity — Benefit

20% increase in benefits at 7% -$206 -$197 -$201 -$189 035 0.38 0.25 0.30
20% decrease in benefits at 7% -$238 -$231 -$218 -$210 0.26 0.28 0.19 0.22
Sensitivity — Patronage

20% increase in light rail demand at 7% -$206 -$197 -$201 -$188 0.36 0.38 0.25 0.30
20% decrease in light rail demand at 7% -$238 -$232 -$218 -$210 0.26 0.28 0.18 0.22
Worst case scenario!! at 7% -$357 -$351 -$317 -$308 0.19 0.20 0.14 0.16
Notes: (1) Assumed to be a test of 40% increase in capital costs and 20% decrease in benefits

§CTII| arChitectUS‘ %EJ A==C-—FE PLR: Potential extension from Sydney Olympic Park to Lidcombe — Preliminary feasibility study
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H.4 Rapid CBA - Discounted Cashflow Analysis Schedules

} - Central Case Scenano at 7% real discount rate

203 200 2041

Table H4-1 Option 1 with uplift (the project option with the highest BCR after the Base Case

] 2050

‘ 5

e
P
geserennes e
P
gEges EaEte o

1 :
~'§S:I"i_g arChitectUS"‘ M} A C E ? PLR: Potential extension from Sydney Olympic Park to Lidcombe ~ Preliminary feasibility study
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