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3002653.105
14 September 2018

Spiire
Suite 5, Level 1, 243 Northbourne Avenue
Lyneham ACT 2602

Attention: Benjamin Cargill, Associate — Civil Engineering
RE: Section 100 Car Park Compliance Review

Dear Ben,

Thank you for the opportunity to review the proposed car park design for Section 100.

The car park design shown in project MPS100, sheets WA2001, WA2002, WA2003, WA2004 and WA2005,
last modified by Alessandro Rossi on 20 July 2018, has been assessed against the requirements of
AS2890.1:2004. No aspects of the drawings were found to be non-compliant with the requirements of
AS2890.1:2004.

While the current design drawings do not allow detailed assessment of the ramp grades and headroom, it is
assumed that the structural design will accommodate these aspects.

Please contact the undersigned should you require further information or assistance.

Yours sincerely,

Josh Everett
Senior Transport Planner

SMEC
&“mw""o, o cageme, % e".n\ t 4,

& & o & %
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SMEC

Level 5, 20 Berry Street

North Sydney, NSW 2060, Australia SMEC Holdings Pty Ltd ABN 84 057 274 049

(PO Box 1052, North Sydney, NSW 2059, Australia) SMEC Services Pty Ltd ABN 79 066 504 792

T+61 299255555 F+61 299255566 E sydney@smec.com SMEC Australia Pty Ltd ABN 47 065 475 149

www.smec.com SMEC International Pty Ltd ABN 32 065 440 619
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Important Notice

Important Notice

This report is provided pursuant to a Consultancy Agreement between SMEC Australia Pty Limited (“SMEC”) and Spiire,
under which SMEC undertook to perform a specific and limited task for Spiire. This report is strictly limited to the matters
stated in it and subject to the various assumptions, qualifications and limitations in it and does not apply by implication
to other matters. SMEC makes no representation that the scope, assumptions, qualifications and exclusions set out in
this report will be suitable or sufficient for other purposes nor that the content of the report covers all matters which
you may regard as material for your purposes.

This report must be read as a whole. The executive summary is not a substitute for this. Any subsequent report must be
read in conjunction with this report.

The report supersedes all previous draft or interim reports, whether written or presented orally, before the date of this
report. This report has not and will not be updated for events or transactions occurring after the date of the report or
any other matters which might have a material effect on its contents or which come to light after the date of the report.
SMEC is not obliged to inform you of any such event, transaction or matter nor to update the report for anything that
occurs, or of which SMEC becomes aware, after the date of this report.

Unless expressly agreed otherwise in writing, SMEC does not accept a duty of care or any other legal responsibility
whatsoever in relation to this report, or any related enquiries, advice or other work, nor does SMEC make any
representation in connection with this report, to any person other than Spiire. Any other person who receives a draft
or a copy of this report (or any part of it) or discusses it (or any part of it) or any related matter with SMEC, does so on
the basis that he or she acknowledges and accepts that he or she may not rely on this report nor on any related
information or advice given by SMEC for any purpose whatsoever.
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Introduction

1 Introduction

SMEC was commissioned by Spiire Australia Pty Ltd (Spiire) to conduct a traffic study for a proposed development in
Section 100, Canberra City. The proposed development includes residential units, commercial space and retail space.

The Section 100 development is a redevelopment of the land currently occupied by a surface car park, which is accessed
by the intersection at London Circuit and Gordon Street. The proposed development will provide publicly accessible
parking to replace the existing surface parking available at the site.

This study includes traffic generation based on trip generation rates agreed with TCCS, traffic distribution using the
Canberra Strategic Transport Model (CSTM) and networked intersection analysis using SIDRA Intersection.

1.1 Project Location

The context and study areas covered by this study are shown in Figure 1.

Figure 1: Context and Study Area

1.2 Objectives
The objectives of this study are to:

° Review existing traffic volumes
° Assess future traffic operations with and without the proposed development

° Provide recommendations about the appropriate intersection arrangements at the proposed development
access points and the Edinburgh Avenue extension intersections with London Circuit and Vernon Circle
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Existing Conditions and Proposed Development

2 Existing Conditions and Proposed Development

2.1 Site Description and Existing Land Use

City Section 100 has a total area of approximately 25,000 m? and is zoned as a designated area under the National
Capital Plan. The site is located in the City Hill precinct and is currently used as a car park, with 730 parking spaces
(shown in Figure 1). Under the City Hill precinct controls, the site allows a range of land uses, including residential, retail
and commercial.

2.2 Existing Road Network
Section 100 is currently bounded by the following roads:

° London Circuit
° Vernon Circle
° Knowles Place

Current access to Section 100 is via Gordon Street, into the large public car park, and Knowles Place, into the private
AFP parking area. The Gordon Street access point is a four-way signalised intersection. Knowles Place operates one-way
southbound so vehicles accessing the police car park, at the southern side of the police station, enter at the northern
end of Knowles Place and then travel past the ACT Supreme Court to the car park.

Other key roads in the area include:

° Edinburgh Avenue
° Gordon Street

° Farrell Place

° University Avenue

The hierarchy of the roads around the study area is shown in Figure 2. The arterial roads, which allow high capacity
travel between districts are Northbourne Avenue, Commonwealth Avenue, Constitution Avenue, Edinburgh Avenue and
Parkes Way. Marcus Clarke Street and London Circuit are classified as major collectors, which are intended to connect
the arterial network to local districts and should only carry traffic originating or terminating in the local area. University
Avenue, McCoy Circuit and Ellery Crescent are classified as minor collectors, which link access streets to the major
collector network. All other roads in the area are access streets, which should only carry traffic originating or terminating
at land uses on those streets and should not carry any through traffic.
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Road Hierarchy
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2.3 Proposed Development Land Use

Figure 2: Road Hierarchy

The proposed City Section 100 development includes the land use shown in Table 1.

Table 1: Proposed Section 100 Land Use

Residential Units 700 dwellings
Commercial Floorspace 38,500 m?
Retail Floorspace 5,322 m?

An additional land use option containing no commercial space and 1,200 residential units was also provided. However,
the option shown in Table 1 generates more traffic and has been analysed here to provide a more conservative
assessment of the development’s traffic impacts.

As noted previously, the existing public parking supply on Section 100 will be incorporated into the basement parking
in the development and will remain publicly accessible.

2.4 Proposed Site Access and Internal Road Network

The Section 100 development will be accessible via both Knowles Place and the Edinburgh Avenue extension. The
existing access point from the London Circuit — Gordon Street intersection will be removed. The provided public parking
will be accessed from the corner of Knowles Place south of the Canberra City Police Station. Knowles Place will be
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Existing Conditions and Proposed Development

extended south of this point, connecting to the Edinburgh Avenue extension. This new road will provide midblock
driveway access to basement parking for residents and tenants of Section 100.

There will not be any driveway access to the development from London Circuit, Edinburgh Avenue extension or Vernon
Circle.

The layout of the development is shown in Figure 3.

VERNON CIRCLE

Figure 3: City Section 100 Layout (Source: Spiire)
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Traffic Generation

3 Traffic Generation

Traffic generated by the City Section 100 development has been calculated using traffic generation rates from Review
of ACT Traffic Generation Rates for High Density Residential Developments in the Vicinity of Town Centres and
Northbourne Avenue Corridor (SMEC, 2018) and the RMS Guide to Traffic Generating Developments. AM and PM
peak proportions have been sourced from the RMS Guide to Traffic Generating Developments and the ITE Trip
Generation Manual. Directional ratios for vehicles entering and exiting the development in each peak period have
been sourced from the ITE Trip Generation Manual. The vehicle trip rates, directional splits and traffic generated by
the development are shown in Table 2.

Table 2: Traffic Generated by Section 100

Peak Trip Peak Peak
“

Residential 700 units

Commercial 38,500 m?

Retail 5,322 m?

Total

AM

PM

AM

PM

AM

PM

0.337 In 0.29

/dwelling out 0.71

In 0.59
0.425

[dwelling oyt 041

145 I 0.88
/100m* o 012
139 I 0.17
/100m* 5 083
6.26 In 0.48
/100m* o 052
4.60 In 0.56
/100m* gy 044
In
AM out
Total
In
PM Out
Total

Note: All trips generated in the table refer to vehicle trips
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Rate: Review of ACT Traffic Generation
Rates for High Density Residential
167 Developments in the Vicinity of Town
175 Centres and Northbourne Avenue
Corridor, 10% in AM, ITE 223 Mid-rise

Apartment for PM proportion
122
Direction: ITE 223 Mid-rise Apartment

490 Rate: RMS Office and Commercial
(daily rate), ITE 710 General Office
Building (peak proportions)

91 Direction: ITE 710 General Office
Building

67

443

160 Rate: RMS Shopping Centre (specialty
shop component)

173
Direction: ITE 826 Specialty Retail

137 Centre

108

718
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Strategic Transport Modelling

4 Strategic Transport Modelling

The trip distribution has been conducted using the Canberra Strategic Transport Model (CSTM), which was most recently
updated in 2017 using the 2011 Census. This model contains a complete representation of the ACT’s road network.

The model is an equilibrium model, in which travel decisions (origin/destination, mode choice, travel route etc.) are
related to cost, where the cost of travel is minimised for every road user. As such, any changes to the model inputs and
assumptions can have impacts far from where the change was made, with the severity of the change decreasing with
distance, as the traffic adjusts and redistributes to minimise the average user cost.

The modelling was conducted for the AM and PM peak periods in the 2016 and 2031 model years. The strategic
modelling outputs have been used to calculate growth and distribution of traffic volumes for the intersections
surrounding the development.

4.1.1 Model Scenarios
Modelling was conducted for the following scenarios:

° 2018 Base Case: Current land use and transport network assumptions for 2016, supplemented by SCATS traffic
data supplied by TCCS

° 2031 Do Minimum: All land use and network assumptions already in the CSTM for 2031 but with the Edinburgh
Avenue extension included.

° 2031 Section 100: All land use and network assumptions already in the CSTM for 2031 with the Edinburgh
Avenue extension and proposed Section 100 land use and car park access locations included.

Each of these scenarios was tested for both the AM and PM peak periods.
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4.2 Model Assumptions

4.2.1 Zone Structure

The City Section 100 development area falls within the existing CSTM Zone 16, as shown on the 2018 Base Case road
network in Figure 4. The exact location of the development area is also shown. Zones 15 and 16 currently connect
directly to the London Circuit — Gordon Street intersection.

42 44
27
43
18
45
11
12
Section 100
14
40 CSTM Zone Layout,

Zones
Canberra Links

""" Section 100
59 o o33 067
— w—
/ Kilometres

Figure 4: CSTM Zones in Development Area

In 2018 Base Case, Zones 15 and 16 both access the road network by the intersection of London Circuit and Gordon
Street.

In 2031 Do Minimum, Zone 15 accesses the road network via a connection to Edinburgh Avenue extension, while Zone
16 remains connected to London Circuit — Gordon Street.

For the 2031 With Section 100 scenario, the proposed developments within Section 100 required the addition of a new
zone (Zone 900) to the CSTM. The existing Zones 15 and 16 are shown in Figure 5 with the new connection for Zone 900
on Knowles Place extension. Zone 15 is now separated from Zone 16 by Edinburgh Avenue extension and connects to it
directly. Zone 16 now represents the existing public parking capacity that is incorporated into the Section 100
development, so its connector has been moved to the corner of Knowles Place, south of the Canberra City Police Station,
where the access driveway is expected to be located.
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Figure 5: Updated Zone Connectors

4.2.2 Road Network

The road network infrastructure improvements assumed to be present in each year from 2016 to 2031 were confirmed
with TCCS in 2017, when the current version of the CSTM was completed. Diagrams showing the upgrades in 2021 and
2031 are included in Appendix A.

Intersections are represented in the CSTM at a high level, with those that require vehicles to stop or give way being
modelled through a reduction in capacity on the approaching roads. No discrimination is made by intersection control
method.

4.2.3 Public Transport

The public transport network in 2021 onwards is based on ACTION’s proposed Network 2018 provided to SMEC in March
2017, with the addition of Light Rail Stage 1 (LRS1) and the removal of bus routes operating along the LRS1 corridor.
Stage 2 (LRS2) is added in 2031. Light Rail Stage 2 (LRS2) is included in the CSTM using broad assumptions made in 2017
about route, stop location and service frequency.
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4.2.4 Parking Capacity

The CSTM contains parking capacity for each of the zones within the City, so that car trips to and from the City are
distributed only to locations where parking is available. The existing parking capacity has been retained in zones 15 and
16. A new zone (Zone 900) was created for Section 100, which is not part of this parking distribution. As such, the traffic
generated by Section 100 remains in Zone 900, while no other City traffic is moved into it.

4.2.5 Land Use

The base land use data was provided by TCCS and is dated 13 April 2017. The land use assumption for the 2031 Do
Minimum scenario is shown in Table 3. For this scenario, Zone 16 is assumed to be still operating as a surface car park
with no development on the site.

Table 3: CSTM 2031 Do Minimum Land Use

Description | Population | Employment il S Tertiary
P P ploy! Space | Enrolments | Enrolments
15  City 350 500 0 0 0

16 City 0 0 0 0 0

For the 2031 Section 100 scenario, the base land use in Zones 15 and 16 is the same as in 2031 Do Minimum. A new
zone (Zone 900) was created to contain the Section 100 land use and to explicitly generate the number of car trips
calculated in Table 2. Due to the way the CSTM operates, this modelled land use is not identical to the proposed land
use in Table 2, but does generate the required number of car trips after the CSTM'’s specific trip generation and mode
split calculations have been completed.

4.3 Strategic Transport Modelling Results

Diagrams extracted from the CSTM for each scenario are shown in the following sections. These show the hourly peak
volumes and volume/capacity ratios, as well as peak volume differences between scenarios. The peak traffic difference
(compared to the Base Case) are included for the 2031 With Section 100 scenario.

43.1 2016 Base Case
The 2016 Base Case hourly flow diagrams for AM and PM are shown in Figure 6 and Figure 7, respectively.

In the 2016 AM peak period, most of the road network around the Section 100 site operates well, with a few roads
operating near capacity. Edinburgh Avenue, west of McCoy Circuit, is over capacity. Marcus Clarke Street between
Edinburgh Avenue and Gordon Street, the ramps between London Circuit and Commonwealth Avenue, Northbourne
Avenue north of London Circuit and most of Vernon Circle operate very close to their capacity. London Circuit between
Edinburgh Avenue and Northbourne Avenue operates below 70% of its capacity.
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In the 2016 PM peak period, all of the local network operates well, except for Vernon Circle, which operates just over
its modelled capacity, which is 2,300 vehicles per hour. The volume on Vernon Circle only increases by 15 vehicles per
hour compared to the AM peak but crosses the capacity threshold.
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Figure 6: 2016 Base Case AM Hourly Flow and V/C
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4.3.2 2031 Do Minimum

The 2031 Do Minimum scenario includes the extension of Edinburgh Avenue from London Circuit to Vernon Circle, which
leads to significant traffic redistribution around the study area.

There appears to be some travel from east to west from Constitution Avenue to Edinburgh Avenue via Vernon Circle.
This movement requires many lane changes across a short distance and is likely to be unsafe.

Traffic volumes northbound on Commonwealth Avenue are lower than in 2016 due to the reduced capacity caused by
intersections associated with West Basin and the conversion of the London Circuit grade separation to an at-grade
intersection. Edinburgh Avenue, west of McCoy Circuit, McCoy Circuit, Gordon Street and Ellery Crescent are all over
capacity. London Circuit is generally below 70% of capacity, with some sections near Northbourne Avenue operating
below 85% of capacity.

J21
85

g
=
|
f
&

é

T

2415

2031 AM Do Min
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— < 0,25
e .25 t0 0.45
0.45 to 0.70
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— ]

Vehicle Flow

5000 3000 o
067 A

Kilomatres

Figure 8: 2031 Do Minimum AM Hourly Flow and V/C

In the 2031 Do Minimum PM peak, Edinburgh Avenue, west of London Circuit operates between 45-85% of capacity, as
does London Circuit, between Commonwealth Avenue and Knowles Place. The Edinburgh Avenue extension operates
very well northbound and below 70% of capacity southbound. Vernon Circle, between Constitution Avenue and
Edinburgh Avenue operates over capacity, while the section between Edinburgh Avenue and Northbourne Avenue
operates above 85% of capacity.
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Figure 9: 2031 Do Minimum PM Hourly Flow and V/C
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4.3.3 2031 Section 100

The 2031 Section 100 scenario includes the extension of Knowles Place to intersect the Edinburgh Avenue extension
and converts the existing southern part of Knowles Place to two-way operation. Along with the Section 100 land use,
there are substantial changes to the traffic volume and distribution in the area. The traffic volume differences between
the 2031 Do Minimum and 2031 With Section 100 scenarios have also been included.

In the 2031 With Section 100 AM peak period, shown in Figure 10, there is an increase in congestion around the study
area. Knowles Place and Knowles Place extension both operate over capacity. Congestion on the eastern side of Vernon
Circle (southbound) has decreased but the northbound section between Commonwealth Avenue and Edinburgh Avenue
extension operates over capacity. Edinburgh Avenue extension, between Vernon Circle and Knowles Place extension
operates between 70-85% of capacity.
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Figure 10: 2031 With Section 100 AM Hourly Flow and V/C

Figure 11 shows the flow differences between 2031 Do Minimum and 2031 With Section 100 in the AM peak period.
There is a decrease in traffic on most of Vernon Circle and Northbourne Avenue, which is likely caused by the additional
traffic on Commonwealth Avenue and Vernon Circle, south of Edinburgh Avenue, which is travelling to Section 100.
There are increases to traffic volumes on Commonwealth Avenue northbound, part of Vernon Circle, Edinburgh Avenue
extension, Knowles Place, Knowles Place extension, Farrell Place, University Avenue and parts of Marcus Clarke Street
and London Circuit, likely from traffic travelling between Section 100 and Belconnen. Outside of the immediate area
shown in Figure 11, volume changes on roads is less than 50 vehicles per hour.
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Figure 11: 2031 With Section 100 Compared to Do Minimum 2031 AM Hourly Flow Difference

In the 2031 With Section 100 PM peak period, shown in Figure 12, the western (northbound) section of Vernon Circle
operates over capacity, as do parts of Knowles Place and Knowles Place extension. Edinburgh Avenue and London Circuit
generally operate below 70% of capacity.
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Figure 12: 2031 With Section 100 PM Hourly Flow and V/C

Figure 13 shows the traffic volume differences in the 2031 PM peak period with the Section 100 compared to the Do
Minimum scenario. Volume differences are typically small, with growth on Knowles Place, Knowles Place extension,
Edinburgh Avenue, Edinburgh Avenue extension, London Circuit, Farrell Place, University Avenue and Marcus Clarke
Street. There is a reduction in southbound traffic on Northbourne Avenue and Vernon Circle, likely because of additional
southbound traffic from Section 100 joining Commonwealth Avenue at London Circuit. The traffic volume changes
suggest that the major origin/destination of traffic travelling to and from Section 100 is Belconnen. Outside of the
immediate area shown in Figure 13, differences are less than 100 vehicles per hour.

TRAFFIC REPORT SMEC Internal Ref. 3002653.102 16
City Section 100 Traffic Study 13 September 2018
Prepared for Spiire



Strategic Transport Modelling

101
78

-
>

)
2k

1,

161

Color Difference
72

—— Positive

"\"'2031 PM Do Minimum to S$100 Diff

—— Megative

e Flow Difference

-28
83

1500 750 1
0 05 A 15

B &

Kilomaeters

Figure 13: 2031 With Section 100 Compared to Do Minimum 2031 PM Hourly Flow Difference

4.3.4 Strategic Transport Modelling Summary

The strategic transport modelling carried out has shown the expected growth from 2016 to 2031 and the likely impact
of the traffic generated by Section 100 on the local road network. Increased traffic volumes and delays on some roads,
including Edinburgh Avenue, London Circuit and Marcus Clarke Street, has led to reductions in traffic on other roads
connected to those roads, including Northbourne Avenue, Commonwealth Avenue and Constitution Avenue.

For most of the roads that are expected to have an increase in traffic, the additional traffic does not cause the roads to
operate over capacity. However, the section of Vernon Circle between Commonwealth Avenue and Edinburgh Avenue
and most of Knowles Place goes over capacity because of the Section 100 development in the AM peak in 2031. In the
2031 PM peak, the development of Section 100 causes the Knowles Place extension and the section of Vernon Circle
between Edinburgh Avenue and Northbourne Avenue to operate over capacity. All other roads are expected to be able
to cater for the additional Section 100 traffic without going over capacity.
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5 Intersection Assessment

Turning movement counts from SCATS were obtained from TCCS for the following intersections:

1. London Circuit — Edinburgh Avenue
2. London Circuit — Gordon Street

These volumes were counted by the SCATS traffic signal control system for the seven days starting 25 July 2018. These
volumes were combined with the CSTM turning volumes to synthesise demand for the following intersections:

London Circuit — Edinburgh Avenue

Edinburgh Avenue extension — Knowles Place extension (2031 only)
Vernon Circle — Edinburgh Avenue extension (2031 only)

London Circuit — Gordon Street

London Circuit — Farrell Place

London Circuit — Knowles Place (south)

London Circuit — University Avenue

London Circuit — Knowles Place (north)

W oo N R WN R

Knowles Place — Knowles Place extension (2031 Section 100 only)

Details of the modelled turning movement volumes are included in Appendix B.

The intersection analysis has been conducted using the network functionality of SIDRA Intersection 8. This considers the
impact of queuing, platooning, signal coordination and other interactions between intersections on the performance of
each intersection in the network. The performance is measured by average delay in seconds, Level of Service
(determined from average delay) and worst approach 95" percentile queue (measured in metres) with the approach
on which that queue occurs. The analysis is discussed in the following sections and detailed outputs are included in
Appendix C.

Table 4 shows the Level of Service (LoS) delay thresholds and colour code used in output figures presented later in this
chapter.

Table 4: SIDRA Intersection Level of Service Criteria (Delay and HCM 2010 Method)

COLOUR
CODE

LEVEL OF | GIVE-WAY / SIGNAL
SERVICE | ROUNDABOUT CONTROL
A

D <10s D <10s

B 10s < D £ 15s 10s < D < 20s
C 15s <D < 25s 20s < D <35s
D 255 <D <355 35s < D £ 50s
E 35s <D <50s 555 < D < 80s
F D 2 50s D>80sorV/C21
CiySection 100 Traffic tudy D seprembar 018 18
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Intersection Assessment

5.1 2018 Base Case

The summary of SIDRA Intersection network results for the 2018 Base Case scenario is shown in Table 5. The 2018
models indicate a good level of performance under current conditions.

Table 5: 2018 Base Case Intersection Performance Summary

o [vosaueve | osr |5 [ e
25.2 C 22.4 C

1 London Circuit — Edinburgh Avenue 58 (S) 50 (S)
4  London Circuit — Gordon Street 203 C 48 (S) 157 B 29 (S)
5 London Circuit — Farrell Place 1.6(16.0) C* 2(W) 21(17.2) cC* 2 (W)
6 London Circuit — Knowles Place (S) 1.4 (13.4) B* 3(E) 3.3(13.7) B* 7 (E)

7 London Circuit — University Avenue 2.1 (15.9) C* 1(w) 1.8(16.6) C* 1(W)

8 London Circuit — Knowles Place (N) 1.6(4.1) A* 2(S) 0.7(4.1) A* 2(S)

* SIDRA Intersection does not report Level of Service for sign-controlled intersections. The worst movement LoS is shown instead and the worst
movement delay is also shown in parenthesis.

The SIDRA Intersection network layout and lane Level of Service diagrams for 2018 AM and 2018 PM are shown in
Figures 14 and 15 respectively.
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Intersection Assessment
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Figure 14: 2018 AM Base Case Network Level of Service
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Intersection Assessment
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Figure 15: 2018 PM Base Case Network Level of Service
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Intersection Assessment

5.2 2031 Do Minimum

The SIDRA Network layout for 2031 Do Minimum scenario is shown in Figure 16. For this scenario, the Edinburgh Avenue
extension has been included, with access to assumed developments on the southern side. Edinburgh Avenue has been
modelled with a similar layout to the Constitution Avenue extension, with two lanes each way between London Circuit
and Vernon Circle. There is an additional left turn lane from Edinburgh Avenue extension westbound to London Circuit
southbound. To maximise pedestrian safety and accessibility, no left-turn slip lanes have been included and all left turns
are signal controlled.

All other intersections remain as they were in 2018. The potential installation of light rail lines on London Circuit has not
been considered.
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Intersection Assessment
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Figure 16: 2031 Do Minimum SIDRA Network Layout
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Intersection Assessment

The summary of SIDRA Intersection network results for the 2031 Do Minimum scenario is shown in Table 6, which
indicate that the network generally operates at an acceptable level with all intersections operating at LoS E or better.
The intersection of London Circuit with Edinburgh Avenue operates very close to capacity with some individual
movements operating at LoS F.

Gordon Street operates with longer average delays than in 2018, but remains at LoS C.

Many of the give-way intersections still have good average delay, however at Farrell Place the right turn out of the side
street has performance issues, particularly in the PM peak, where it operates at LoS F.

Table 6: 2031 Do Minimum Intersection Performance Summary

1 London Circuit — Edinburgh Avenue 61.0 E 153.7 (W) 73.8 E 164.3 (S)

I
=
H

2 Edinburgh Avenue ext’'n — Knowles Place ext'n 1.9 (20.6) C* 349 (W) 3.7(27.1) D* 40.0 (E)

3 Vernon Circle — Edinburgh Avenue ext’'n 247 C 134.8 (S) 216 C 137.0(S)
4 London Circuit — Gordon Street 249 C 60.7 (S) 230 C 64.4 (E)
5 London Circuit — Farrell Place 2.3(26.2) D* 49 (N) 7.2(82.0) F* 14.9(W)
6 London Circuit — Knowles Place (S) 1.9(22.9) cC* 4.4 (E) 3.7(20.7) cC* 8.8 (E)
7 London Circuit — University Avenue 1.8(21.4) cC* 1.9(N) 5.9(26.1) D* 11.3(W)
8 London Circuit — Knowles Place (N) 1.6(5.7) A* 1.8 (S) 1.0(4.0) A* 1.9 (S)

* SIDRA Intersection does not report Level of Service for sign-controlled intersections. The worst movement LoS is shown instead and the worst
movement delay is also shown in parenthesis.

The SIDRA Intersection network layout and lane Level of Service diagrams for 2018 AM and 2018 PM are shown in
Figures 17 and 18 respectively.
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Intersection Assessment
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Intersection Assessment

5.3 2031 Section 100

The SIDRA Network layout for 2031 Do Minimum scenario is shown in Figure 19. For this scenario, the Knowles Place
extension to Edinburgh Avenue extension has been included, with full access to Edinburgh Avenue. Edinburgh Avenue
has again been modelled with a similar layout to the Constitution Avenue extension, with two lanes each way for the
entire length. There is an additional left turn lane from Edinburgh Avenue extension to London Circuit southbound. To
maximise pedestrian safety and accessibility, no left-turn slip lanes have been included and all left turns are signal
controlled. At the intersection of Knowles Place and Knowles Place extension (including Section 100 public carpark
access,) priority is given to the major traffic movements, which are east-west, to and from the carpark. Knowles Place
between London Circuit and Knowles Place extension operates two-way but has Left-In/Left-Out access only at London
Circuit.

All other intersections remain as they were in 2018. The potential installation of light rail lines on London Circuit has not
been considered.
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Intersection Assessment

The summary of SIDRA Intersection network results for the 2031 Section 100 scenario is shown in Table 7. Two
intersections along Edinburgh Avenue have performance issues. The poor performance at Edinburgh Avenue extension
— Knowles Place extension is largely confined to the right turns out of Knowles Place extension. The queue generated
along Knowles Place extension southbound then has knock-on effects further upstream. The average delay at London
Circuit — Edinburgh Avenue has increased only slightly from 2031 Do Minimum, however the queue that develops on
Edinburgh Avenue extension westbound overflows and blocks the Knowles Place extension intersection.

These issues suggest some changes to the road network assumptions to improve performance:

° Provision of only Left-In/Left-Out (LILO) access between Knowles Place extension and Edinburgh Avenue. This
would eliminate the right turn delays and the reduction in traffic entering Edinburgh Avenue extension would
also reduce the effect of the queue on Vernon Circle. However, it should be noted that this would shift traffic and
increase the demand on Knowles Place.

° Provision of two-way access at Knowles Place (north), to allow vehicles leaving the City Block 13 Section 63 car
park (adjacent the law courts) direct access to London Circuit. Knowles Place along the front of the law courts
can remain one-way. This will reduce traffic at the Knowles Place — Knowles Place extension intersection.

With the removal of the car park access from the London Circuit — Gordon Street intersection, it is now a three-way
intersection and its performance has improved as a result.

The poor performance at University Avenue in the AM peak and Farrell Place in the PM peak is dominated by the right
turn out of each side street, being unable to find sufficient gaps in the flow on both directions of London Circuit.
Management of or improvement to these intersections might need to be considered, for example coordinated signal
control at University Avenue.

Table 7: 2031 With Section 100 Intersection Performance Summary

INTERSECTION
oo [uos | cure | o s avm
76.0 E E

London Circuit —

Edinburgh Avenue 203.8 (S) 60.9

152.0 (S)

Edinburgh Avenue ext’'n —

& *
Knowles Place ext’n >1,000(>1,000) F 139.9(N) >1,000(>1,000) F 189.7 (9)

Vernon Circle —
3 Edinburgh Avenue ext'n 18.2 B 196.9 (S) 170 B 126.3 (S)

4 London Circuit — Gordon Street 89 A 41.1(S) 9.1 A 36.4 (N)
5 London Circuit — Farrell Place 46 (48.7) E* 10.3(N)  280.2 (>1,000) F* 323.0 (W)
6 London Circuit — Knowles Place (S) 1.8(4.3) A* 60.0 (N) 2.3(4.3) A* 60.0 (N)

London Circuit — * "
7 University Avenue 58.1(431.2) F 132.3 (W) 5.0(15.1) C 60.0 (N)

London Circuit — o *
8 Knowles Place (N) 29(3.4) A >1,000 (N) 1.7(41) A >1,000 (N)

9 | WISl 201.1(492.0) F* >1000(E)  168.7(800.0) F*  544.4(E)
Knowles Place ext’'n

* SIDRA Intersection does not report Level of Service for sign-controlled intersections. The worst movement LoS is shown instead and the worst
movement delay is also shown in parenthesis.

The SIDRA Intersection network layout and lane Level of Service diagrams for 2018 AM and 2018 PM are shown in
Figures 20 and 21 respectively.
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Intersection Assessment

5.4 Intersection Modelling Summary

Table 8 shows a comparison of the 2031 Do Minimum and Section 100 intersection analysis results. In the 2031 Do
Minimum scenario, the following intersections operate below an acceptable LoS:

° London Circuit — Farrell Place (PM peak right turn out of Farrell Place only)
° London Circuit — Edinburgh Avenue (operates close to capacity with some movements at LoS F)

The development of Section 100, using the trip generation rates and road network assumptions discussed earlier, would
cause the following intersections to fall below an acceptable LoS:

° Edinburgh Avenue extension — Knowles Place extension (AM and PM peaks)
° London Circuit — University Avenue (AM peak right turn out of University Avenue)

The intersections of London Circuit with Farrell Place and University Avenue have been modelled as priority controlled,
as per their current layout. It is possible that the construction of LRS2 will lead to changes to these intersections as it is
unlikely that priority controlled vehicle movements will be permitted across the light rail route.

In addition, the new intersection between Knowles Place and Knowles Place extension is expected to operate at LoS F
in 2031.

The new intersection of Edinburgh Avenue extension with London Circuit is expected to operate at LoS E in all future
scenarios.

Table 8: 2031 Intersection Performance Summary Comparison

NTERSECTION | boMNMUM | Secriovioo | oo | secrion 100
DELAY DELAY DELAY DELAY m

London Circuit —
1 e 61.0 E 76.0 E 73.8 E 60.9 E

Edinburgh Avenue
2 ext'n—Knowles 1.9(20.6) C* >1,000 (>1,000) F* 3.7(27.1) D* >1,000 (>1,000) F*
Place ext'n

Vernon Circle —
3 R AR G 247 C 18.2 B 216 C 17.0 B

7 London Circuit — 249 C 8.9 A 230 C 9.1 A
Gordon Street

g | St 23(26.2) D* 46(48.7) E* 7.2(82.0) F*  280.2(>1,000) F*
Farrell Place

London Circuit — . . i .
6 Knowles Place () 19(229) ¢ 1.8(43) A* 37(207) C 23(43) A

London Circuit — X " « "
7 University Avenue 1.8(21.4) C 58.1(431.2) F*¥ 59(26.1) D 5.0 (15.1) C

London Circuit — X * X X
8 Knowles Place (N) 16(5.7) A 29(34) A 1.0(4.0) A 17(41) A

g KnowlesPlace— . 201.1(492.0) F* B 168.7 (800.0)  F*
Knowles Place ext’'n

* SIDRA Intersection does not report Level of Service for sign-controlled intersections. The worst movement LoS is shown instead.
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Intersection Assessment

The SIDRA Intersection analysis of City Section 100 indicates the following:

° Performance in the area is quite good in 2018.

e  Thereis a significant increase in delay at some intersections between 2018 and 2031, before considering any
additional development in Section 100. Most intersections continue to operate reasonably well overall, however
turning right out of some side streets would be difficult. In particular, the right turn out of Farrell Place in the PM
peak operates at LoS F. The intersection of London Circuit with Edinburgh Avenue operates very close to capacity
and some movements operate at LoS F.

e  The addition of land use and Knowles Place extension in the 2031 Section 100 scenario will require careful
thought regarding the network connectivity and the routes vehicles will be allowed to use to enter and exit the
precinct. The London Circuit — Edinburgh Avenue intersection experiences an impact in the AM peak, although it
still operates at LoS E, while the additional traffic on Edinburgh Avenue extension means that the right turns out
of both sides of Knowles Place extension operate very poorly. The queue from the right turn out of Knowles
Place extension causes substantial queueing inside the Section 100 development area and may cause issues with
driveway access to the basement parking areas.

e The traffic generated by Section 100 causes additional delays for traffic turning right out of University Avenue
onto London Circuit, particularly in the AM peak, and the access arrangements at this intersection will need to be
reviewed.

° Some possible improvements to the proposed 2031 Section 100 road network have been identified:
—  Allow only Left-In/Left-Out access to Knowles Place extension where it meets Edinburgh Avenue extension.

—  Allow two-way access on Knowles Place north so that vehicles leaving the existing law courts car park do
not have to travel south on Knowles Place to access London Circuit.

—  Signal control at London Circuit — University Avenue to better control traffic and the intersection’s

performance.
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Conclusion

6 Conclusion

6.1 Summary

SMEC was engaged by Spiire to undertake an assessment of the impact on the road network of traffic generated by a
proposed development on Section 100, City. The proposed development includes residential, commercial and retail
land uses. The development would be accessed via a new extension of Knowles Place, connecting the existing Knowles
Place to the proposed Edinburgh Avenue extension to Vernon Circle. The existing car parking on the site, currently
accessed via Gordon Street, would be accessed via Knowles Place.

SMEC generated traffic volumes in accordance with ACT and RMS published generation rates. The traffic was distributed
using ITE published proportions. The generated traffic was assigned to the Canberra road network using the CSTM,
which distributes trips across the whole urban area. This process allows the redistribution of trips caused by increased
congestion or displaced trip ends to be accurately modelled.

The CSTM results showed that the increased traffic is confined to a relatively small area on the western side of Civic and
Acton. The increased traffic causes the western part of Vernon Circle and the Knowles Place extension to operate over
capacity. All other roads in the area do not operate over capacity after the proposed development.

The CSTM outputs were used in conjunction with SCATS traffic counts supplied by TCCS to conduct intersection
modelling using SIDRA Network. SIDRA Network allows closely spaced intersections to be modelled by quantifying the
effects of platoons and queues on adjacent intersections in the network.

Intersection layouts for the future scenarios were developed using the assumptions made at Constitution Avenue
extension as a basis and emphasising pedestrian amenity by omitting left-turn slip lanes.

The SIDRA Network analysis showed that the local road network operates well in 2018 but degrades in 2031 Do
Minimum and then degrades further with the proposed development at Section 100. In the 2031 Do Minimum scenario,
the following intersection already operates at LoS F in at least one of the peak periods:

° London Circuit — Farrell Place (PM peak right turn out of Farrell Place only)
° London Circuit — Edinburgh Avenue (close to capacity with some movements operating at LoS F))

The proposed Section 100 development is expected to further worsen the performance of these intersections and would
also cause three more intersections to operate poorly in 2031. These are:

° London Circuit — Edinburgh Avenue (AM Peak, overall LoS E)

° Edinburgh Avenue extension — Knowles Place extension (AM and PM peaks)

° London Circuit — University Avenue (AM peak right turn out of University Avenue only)

Substantial queueing associated with the right turn out of Knowles Place onto Edinburgh Avenue extension will extend

back into Section 100 and may interfere with the operation of other intersections and basement parking access
driveways.

It is expected that the intersections of London Circuit with Farrell Place and University Avenue will be different in the
future if LRS2 proceeds but the expected layout of these intersections is not yet known. They may operate at an
acceptable LoS in in the LRS2 design.

6.2 Recommendations
Based on the outcomes of the transport modelling and analysis, SMEC recommends the following:

° Allow two-way access on Knowles Place north so that vehicles leaving the existing law courts car park do not
have to travel south on Knowles Place to access London Circuit.

° Include a continuous median on Edinburgh Avenue extension so that the intersection with Knowles Place
extension operates as left-in, left-out only, noting that this will likely increase traffic volumes on London Circuit
and the northern end of Knowles Place.
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Important Notice

Important Notice

This report is provided pursuant to a Consultancy Agreement between SMEC Australia Pty Limited (“SMEC”) and Spiire,
under which SMEC undertook to perform a specific and limited task for Spiire. This report is strictly limited to the matters
stated in it and subject to the various assumptions, qualifications and limitations in it and does not apply by implication
to other matters. SMEC makes no representation that the scope, assumptions, qualifications and exclusions set out in
this report will be suitable or sufficient for other purposes nor that the content of the report covers all matters which
you may regard as material for your purposes.

This report must be read as a whole. The executive summary is not a substitute for this. Any subsequent report must be
read in conjunction with this report.

The report supersedes all previous draft or interim reports, whether written or presented orally, before the date of this
report. This report has not and will not be updated for events or transactions occurring after the date of the report or
any other matters which might have a material effect on its contents or which come to light after the date of the report.
SMEC is not obliged to inform you of any such event, transaction or matter nor to update the report for anything that
occurs, or of which SMEC becomes aware, after the date of this report.

Unless expressly agreed otherwise in writing, SMEC does not accept a duty of care or any other legal responsibility
whatsoever in relation to this report, or any related enquiries, advice or other work, nor does SMEC make any
representation in connection with this report, to any person other than Spiire. Any other person who receives a draft
or a copy of this report (or any part of it) or discusses it (or any part of it) or any related matter with SMEC, does so on
the basis that he or she acknowledges and accepts that he or she may not rely on this report nor on any related
information or advice given by SMEC for any purpose whatsoever.
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Introduction

1 Introduction

SMEC was commissioned by Spiire Australia Pty Ltd (Spiire) to conduct a traffic study for a proposed development in
Section 100, Canberra City. The proposed development includes residential units, commercial space and retail space.

The Section 100 development is a redevelopment of the land currently occupied by a surface car park, which is accessed
by the intersection at London Circuit and Gordon Street. The proposed development will provide publicly accessible
parking to replace the existing surface parking available at the site.

This study includes traffic generation based on trip generation rates agreed with TCCS, traffic distribution using the
Canberra Strategic Transport Model (CSTM) and networked intersection analysis using SIDRA Intersection.

1.1 Project Location

The context and study areas covered by this study are shown in Figure 1.

Figure 1: Context and Study Area

1.2 Objectives
The objectives of this study are to:

° Review existing traffic volumes
e Assess future traffic operations with and without the proposed development

° Provide recommendations about the appropriate intersection arrangements at the proposed development
access points and the Edinburgh Avenue extension intersections with London Circuit and Vernon Circle
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2 Existing Conditions and Proposed Development

2.1 Site Description and Existing Land Use

City Section 100 has a total area of approximately 25,000 m? and is zoned as a designated area under the National
Capital Plan. The site is located in the City Hill precinct and is currently used as a car park, with 730 parking spaces
(shown in Figure 1). Under the City Hill precinct controls, the site allows a range of land uses, including residential, retail
and commercial.

2.2 Existing Road Network
Section 100 is currently bounded by the following roads:

° London Circuit
° Vernon Circle
° Knowles Place

Current access to Section 100 is via Gordon Street, into the large public car park, and Knowles Place, into the private
AFP parking area. The Gordon Street access point is a four-way signalised intersection. Knowles Place operates one-way
southbound so vehicles accessing the police car park, at the southern side of the police station, enter at the northern
end of Knowles Place and then travel past the ACT Supreme Court to the car park.

Other key roads in the area include:

° Edinburgh Avenue
° Gordon Street

° Farrell Place

° University Avenue

The hierarchy of the roads around the study area is shown in Figure 2. The arterial roads, which allow high capacity
travel between districts are Northbourne Avenue, Commonwealth Avenue, Constitution Avenue, Edinburgh Avenue and
Parkes Way. Marcus Clarke Street and London Circuit are classified as major collectors, which are intended to connect
the arterial network to local districts and should only carry traffic originating or terminating in the local area. University
Avenue, McCoy Circuit and Ellery Crescent are classified as minor collectors, which link access streets to the major
collector network. All other roads in the area are access streets, which should only carry traffic originating or terminating
at land uses on those streets and should not carry any through traffic.
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Existing Conditions and Proposed Development

Road Hierarchy
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2.3 Proposed Development Land Use

Figure 2: Road Hierarchy

The proposed City Section 100 development includes the land use shown in Table 1.

Table 1: Proposed Section 100 Land Use

Residential Units 700 dwellings
Commercial Floorspace 38,500 m?
Retail Floorspace 5,322 m?

An additional land use option containing no commercial space and 1,200 residential units was also provided. However,
the option shown in Table 1 generates more traffic and has been analysed here to provide a more conservative
assessment of the development’s traffic impacts.

As noted previously, the existing public parking supply on Section 100 will be incorporated into the basement parking
in the development and will remain publicly accessible.

2.4 Proposed Site Access and Internal Road Network

The Section 100 development will be accessible via both Knowles Place and the Edinburgh Avenue extension. The
existing access point from the London Circuit — Gordon Street intersection will be removed. The provided public parking
will be accessed from the corner of Knowles Place south of the Canberra City Police Station. Knowles Place will be

TRAFFIC REPORT SMEC Internal Ref. 3002653.102 3
City Section 100 Traffic Study 13 September 2018
Prepared for Spiire



Existing Conditions and Proposed Development

extended south of this point, connecting to the Edinburgh Avenue extension. This new road will provide midblock
driveway access to basement parking for residents and tenants of Section 100.

There will not be any driveway access to the development from London Circuit, Edinburgh Avenue extension or Vernon
Circle.

The layout of the development is shown in Figure 3.

VERNON CIRCLE

Figure 3: City Section 100 Layout (Source: Spiire)
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Traffic Generation

3 Traffic Generation

Traffic generated by the City Section 100 development has been calculated using traffic generation rates from the ACT
Estate Development Code and the RMS Guide to Traffic Generating Developments. AM and PM peak proportions have
been sourced from the RMS Guide to Traffic Generating Developments and the ITE Trip Generation Manual. Directional
ratios for vehicles entering and exiting the development in each peak period have been sourced from the ITE Trip
Generation Manual. The vehicle trip rates, directional splits and traffic generated by the development are shown in

Table 2.

Table 2: Traffic Generated by Section 100

Peak Trip Peak Peak
M“

AM
Residential 700 units
PM
AM
Commercial 38,500 m?
PM
AM
Retail 5,322 m?
PM
Total

Note: All trips generated in the table refer to vehicle trips
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Strategic Transport Modelling

4 Strategic Transport Modelling

The trip distribution has been conducted using the Canberra Strategic Transport Model (CSTM), which was most recently
updated in 2017 using the 2011 Census. This model contains a complete representation of the ACT’s road network.

The model is an equilibrium model, in which travel decisions (origin/destination, mode choice, travel route etc.) are
related to cost, where the cost of travel is minimised for every road user. As such, any changes to the model inputs and
assumptions can have impacts far from where the change was made, with the severity of the change decreasing with
distance, as the traffic adjusts and redistributes to minimise the average user cost.

The modelling was conducted for the AM and PM peak periods in the 2016 and 2031 model years. The strategic
modelling outputs have been used to calculate growth and distribution of traffic volumes for the intersections
surrounding the development.

41.1 Model Scenarios
Modelling was conducted for the following scenarios:

° 2018 Base Case: Current land use and transport network assumptions for 2016, supplemented by SCATS traffic
data supplied by TCCS

° 2031 Do Minimum: All land use and network assumptions already in the CSTM for 2031 but with the Edinburgh
Avenue extension included.

° 2031 Section 100: All land use and network assumptions already in the CSTM for 2031 with the Edinburgh
Avenue extension and proposed Section 100 land use and car park access locations included.

Each of these scenarios was tested for both the AM and PM peak periods.
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Strategic Transport Modelling

4.2 Model Assumptions

4.2.1 Zone Structure

The City Section 100 development area falls within the existing CSTM Zone 16, as shown on the 2018 Base Case road
network in Figure 4. The exact location of the development area is also shown. Zones 15 and 16 currently connect
directly to the London Circuit — Gordon Street intersection.

42 44
27
43
18
45
11
12
Section 100
14
40 CSTM Zone Layout,

Zones
Canberra Links

""" Section 100
59 o o33 067
— w—
/ Kilometres

Figure 4: CSTM Zones in Development Area

In 2018 Base Case, Zones 15 and 16 both access the road network by the intersection of London Circuit and Gordon
Street.

In 2031 Do Minimum, Zone 15 accesses the road network via a connection to Edinburgh Avenue extension, while Zone
16 remains connected to London Circuit — Gordon Street.

For the 2031 With Section 100 scenario, the proposed developments within Section 100 required the addition of a new
zone (Zone 900) to the CSTM. The existing Zones 15 and 16 are shown in Figure 5 with the new connection for Zone 900
on Knowles Place extension. Zone 15 is now separated from Zone 16 by Edinburgh Avenue extension and connects to it
directly. Zone 16 now represents the existing public parking capacity that is incorporated into the Section 100
development, so its connector has been moved to the corner of Knowles Place, south of the Canberra City Police Station,
where the access driveway is expected to be located.
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Figure 5: Updated Zone Connectors

4.2.2 Road Network

The road network infrastructure improvements assumed to be present in each year from 2016 to 2031 were confirmed
with TCCS in 2017, when the current version of the CSTM was completed. Diagrams showing the upgrades in 2021 and
2031 are included in Appendix A.

Intersections are represented in the CSTM at a high level, with those that require vehicles to stop or give way being
modelled through a reduction in capacity on the approaching roads. No discrimination is made by intersection control
method.

4.2.3 Public Transport

The public transport network in 2021 onwards is based on ACTION’s proposed Network 2018 provided to SMEC in March
2017, with the addition of Light Rail Stage 1 (LRS1) and the removal of bus routes operating along the LRS1 corridor.
Stage 2 (LRS2) is added in 2031. Light Rail Stage 2 (LRS2) is included in the CSTM using broad assumptions made in 2017
about route, stop location and service frequency.
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4.2.4 Parking Capacity

The CSTM contains parking capacity for each of the zones within the City, so that car trips to and from the City are
distributed only to locations where parking is available. The existing parking capacity has been retained in zones 15 and
16. A new zone (Zone 900) was created for Section 100, which is not part of this parking distribution. As such, the traffic
generated by Section 100 remains in Zone 900, while no other City traffic is moved into it.

4.2.5 Land Use

The base land use data was provided by TCCS and is dated 13 April 2017. The land use assumption for the 2031 Do
Minimum scenario is shown in Table 3. For this scenario, Zone 16 is assumed to be still operating as a surface car park
with no development on the site.

Table 3: CSTM 2031 Do Minimum Land Use

Description | Population | Employment il S Tertiary
P P ploy! Space | Enrolments | Enrolments
15  City 350 500 0 0 0

16  City 0 0 0 0 0

For the 2031 Section 100 scenario, the base land use in Zones 15 and 16 is the same as in 2031 Do Minimum. A new
zone (Zone 900) was created to contain the Section 100 land use and to explicitly generate the number of car trips
calculated in Table 2. Due to the way the CSTM operates, this modelled land use is not identical to the proposed land
use in Table 2, but does generate the required number of car trips after the CSTM’s specific trip generation and mode
split calculations have been completed.

4.3 Strategic Transport Modelling Results

Diagrams extracted from the CSTM for each scenario are shown in the following sections. These show the hourly peak
volumes and volume/capacity ratios, as well as peak volume differences between scenarios. The peak traffic difference
(compared to the Base Case) are included for the 2031 With Section 100 scenario.

43.1 2016 Base Case
The 2016 Base Case hourly flow diagrams for AM and PM are shown in Figure 6 and Figure 7, respectively.

In the 2016 AM peak period, most of the road network around the Section 100 site operates well, with a few roads
operating near capacity. Edinburgh Avenue, west of McCoy Circuit, is over capacity. Marcus Clarke Street between
Edinburgh Avenue and Gordon Street, the ramps between London Circuit and Commonwealth Avenue, Northbourne
Avenue north of London Circuit and most of Vernon Circle operate very close to their capacity. London Circuit between
Edinburgh Avenue and Northbourne Avenue operates below 70% of its capacity.
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Figure 6: 2016 Base Case AM Hourly Flow and V/C

In the 2016 PM peak period, all of the local network operates well, except for Vernon Circle, which operates just over
its modelled capacity, which is 2,300 vehicles per hour. The volume on Vernon Circle only increases by 15 vehicles per

hour compared to the AM peak but crosses the capacity threshold.
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Figure 7: 2016 Base Case PM Hourly Flow and V/C
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Strategic Transport Modelling

4.3.2 2031 Do Minimum

The 2031 Do Minimum scenario includes the extension of Edinburgh Avenue from London Circuit to Vernon Circle, which
leads to significant traffic redistribution around the study area.

There appears to be some travel from east to west from Constitution Avenue to Edinburgh Avenue via Vernon Circle.
This movement requires many lane changes across a short distance and is likely to be unsafe.

Traffic volumes northbound on Commonwealth Avenue are lower than in 2016 due to the reduced capacity caused by
intersections associated with West Basin and the conversion of the London Circuit grade separation to an at-grade
intersection. Edinburgh Avenue, west of McCoy Circuit, McCoy Circuit, Gordon Street and Ellery Crescent are all over
capacity. London Circuit is generally below 70% of capacity, with some sections near Northbourne Avenue operating
below 85% of capacity.
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Figure 8: 2031 Do Minimum AM Hourly Flow and V/C

In the 2031 Do Minimum PM peak, Edinburgh Avenue, west of London Circuit operates between 45-85% of capacity, as
does London Circuit, between Commonwealth Avenue and Knowles Place. The Edinburgh Avenue extension operates
very well northbound and below 70% of capacity southbound. Vernon Circle, between Constitution Avenue and
Edinburgh Avenue operates over capacity, while the section between Edinburgh Avenue and Northbourne Avenue
operates above 85% of capacity.
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4.3.3 2031 Section 100

The 2031 Section 100 scenario includes the extension of Knowles Place to intersect the Edinburgh Avenue extension
and converts the existing southern part of Knowles Place to two-way operation. Along with the Section 100 land use,
there are substantial changes to the traffic volume and distribution in the area. The traffic volume differences between
the 2031 Do Minimum and 2031 With Section 100 scenarios have also been included.

In the 2031 With Section 100 AM peak period, shown in Figure 10, there is an increase in congestion around the study
area. Knowles Place and Knowles Place extension both operate over capacity. Congestion on the eastern side of Vernon
Circle (southbound) has decreased but the section between Commonwealth Avenue and Edinburgh Avenue extension
operates over capacity. Edinburgh Avenue extension, between Vernon Circle and Knowles Place extension operates
above 85% of capacity.
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Figure 10: 2031 With Section 100 AM Hourly Flow and V/C

Figure 11 shows the flow differences between 2031 Do Minimum and 2031 With Section 100 in the AM peak period.
There is a decrease in traffic on most of Vernon Circle and Northbourne Avenue, which is likely caused by the additional
traffic on Commonwealth Avenue and Vernon Circle, south of Edinburgh Avenue, which is travelling to Section 100.
There are increases to traffic volumes on Commonwealth Avenue northbound, part of Vernon Circle, Edinburgh Avenue
extension, Knowles Place, Knowles Place extension, Farrell Place, University Avenue and parts of Marcus Clarke Street
and London Circuit, likely from traffic travelling between Section 100 and Belconnen. Outside of the immediate area
shown in Figure 11, volume changes on roads is less than 50 vehicles per hour.
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Figure 11: 2031 With Section 100 Compared to Do Minimum 2031 AM Hourly Flow Difference

In the 2031 With Section 100 PM peak period, shown in Figure 12, the western (northbound) section of Vernon Circle
operates over capacity, as do parts of Knowles Place and Knowles Place extension. Edinburgh Avenue and London Circuit
generally operate below 85% of capacity.
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Figure 12: 2031 With Section 100 PM Hourly Flow and V/C

Figure 13 shows the traffic volume differences in the 2031 PM peak period with the Section 100 compared to the Do
Minimum scenario. Volume differences are typically small, with growth on Knowles Place, Knowles Place extension,

Edinburgh Avenue, Edinburgh Avenue extension, London Circuit, Farrell Place, University Avenue a

nd Marcus Clarke

Street. There is a reduction in southbound traffic on Northbourne Avenue and Vernon Circle, likely because of additional
southbound traffic from Section 100 joining Commonwealth Avenue at London Circuit. The traffic volume changes
suggest that the major origin/destination of traffic travelling to and from Section 100 is Belconnen. Outside of the

immediate area shown in Figure 13, differences are less than 100 vehicles per hour.
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Figure 13: 2031 With Section 100 Compared to Do Minimum 2031 PM Hourly Flow Difference

4.3.4 Strategic Transport Modelling Summary

The strategic transport modelling carried out has shown the expected growth from 2016 to 2031 and the likely impact
of the traffic generated by Section 100 on the local road network. Increased traffic volumes and delays on some roads,
including Edinburgh Avenue, London Circuit and Marcus Clarke Street, has led to reductions in traffic on other roads
connected to those roads, including Northbourne Avenue, Commonwealth Avenue and Constitution Avenue.

For most of the roads that are expected to have an increase in traffic, the additional traffic does not cause the roads to
operate over capacity. However, the section of Vernon Circle between Commonwealth Avenue and Edinburgh Avenue
and most of Knowles Place goes over capacity because of the Section 100 development in the AM peak in 2031. In the
2031 PM peak, the development of Section 100 causes the Knowles Place extension and the section of Vernon Circle
between Edinburgh Avenue and Northbourne Avenue to operate over capacity. All other roads are expected to be able
to cater for the additional Section 100 traffic without going over capacity.
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5 Intersection Assessment

Turning movement counts from SCATS were obtained from TCCS for the following intersections:

1. London Circuit — Edinburgh Avenue
2. London Circuit — Gordon Street

These volumes were counted by the SCATS traffic signal control system for the seven days starting 25 July 2018. These
volumes were combined with the CSTM turning volumes to synthesise demand for the following intersections:

London Circuit — Edinburgh Avenue

Edinburgh Avenue extension — Knowles Place extension (2031 only)
Vernon Circle — Edinburgh Avenue extension (2031 only)

London Circuit — Gordon Street

London Circuit — Farrell Place

London Circuit — Knowles Place (south)

London Circuit — University Avenue

London Circuit — Knowles Place (north)

W ooONULE LN R

Knowles Place — Knowles Place extension (2031 Section 100 only)

Details of the modelled turning movement volumes are included in Appendix B.

The intersection analysis has been conducted using the network functionality of SIDRA Intersection 8. This considers the
impact of queuing, platooning, signal coordination and other interactions between intersections on the performance of
each intersection in the network. The performance is measured by average delay in seconds, Level of Service
(determined from average delay) and worst approach 95 percentile queue (measured in metres) with the approach
on which that queue occurs. The analysis is discussed in the following sections and detailed outputs are included in
Appendix C.

Table 4 shows the Level of Service (LoS) delay thresholds and colour code used in output figures presented later in this
chapter.

Table 4: SIDRA Intersection Level of Service Criteria (Delay and HCM 2010 Method)

COLOUR
CODE

LEVEL OF | GIVE-WAY / SIGNAL
SERVICE | ROUNDABOUT CONTROL
A

D <10s D <10s

B 10s < D <15s 10s < D £ 20s
C 155 <D <255 20s <D <35s
D 255 <D <35s 355 <D <50s
E 355 < D £ 50s 555 < D < 80s
F D > 50s D>80sorV/C>1
CiySection 100 Traffic tudy D seprembar 018 18
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Intersection Assessment

5.1 2018 Base Case

The summary of SIDRA Intersection network results for the 2018 Base Case scenario is shown in Table 5. The 2018
models indicate a good level of performance under current conditions.

Table 5: 2018 Base Case Intersection Performance Summary

o [vosaueve | osr |5 [ e
25.2 C 22.4 C

1 London Circuit — Edinburgh Avenue 58 (S) 50 (S)
4  London Circuit — Gordon Street 203 C 48 (S) 157 B 29 (S)
5 London Circuit — Farrell Place 1.6 (16.0) C* 2(wW) 21(17.2) C* 2 (W)
6 London Circuit — Knowles Place (S) 1.4 (13.4) B* 3(E) 3.3(13.7) B* 7 (E)

7 London Circuit — University Avenue 2.1(15.9) C* 1(w) 1.8(16.6) C* 1(W)

8 London Circuit — Knowles Place (N) 1.6(4.1) A* 2(S) 0.7(41) A* 2 (S)

* SIDRA Intersection does not report Level of Service for sign-controlled intersections. The worst movement LoS is shown instead and the worst
movement delay is also shown in parenthesis.

The SIDRA Intersection network layout and lane Level of Service diagrams for 2018 AM and 2018 PM are shown in
Figures 14 and 15 respectively.
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Figure 14: 2018 AM Base Case Network Level of Service
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Figure 15: 2018 PM Base Case Network Level of Service
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Intersection Assessment

5.2 2031 Do Minimum

The SIDRA Network layout for 2031 Do Minimum scenario is shown in Figure 16. For this scenario, the Edinburgh Avenue
extension has been included, with access to assumed developments on the southern side. Edinburgh Avenue has been
modelled with a similar layout to the Constitution Avenue extension, with two lanes each way between London Circuit
and Vernon Circle. There is an additional left turn lane from Edinburgh Avenue extension westbound to London Circuit
southbound. To maximise pedestrian safety and accessibility, no left-turn slip lanes have been included and all left turns
are signal controlled.

All other intersections remain as they were in 2018. The potential installation of light rail lines on London Circuit has not
been considered.
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Intersection Assessment

The summary of SIDRA Intersection network results for the 2031 Do Minimum scenario is shown in Table 6, which
indicate that the network generally operates at an acceptable level with all intersections operating at LoS E or better.
The intersection of London Circuit with Edinburgh Avenue operates very close to capacity with some individual
movements operating at LoS F.

Gordon Street operates with longer average delays than in 2018, but remains at LoS C.

Many of the give-way intersections still have good average delay, however at Farrell Place the right turn out of the side
street has performance issues, particularly in the PM peak, where it operates at LoS F.

Table 6: 2031 Do Minimum Intersection Performance Summary

1 London Circuit — Edinburgh Avenue 61.0 E 153.7 (W) E 164.3 (S)

INTERSECTION

2 Edinburgh Avenue ext’'n — Knowles Place ext'n 1.9 (20.6) C* 349 (wW) 3.7(27.1) D* 40.0 (E)

3 Vernon Circle — Edinburgh Avenue ext’'n 247 C 134.8 (S) 216 C 137.0(S)
4  London Circuit — Gordon Street 249 C 60.7 (S) 230 C 64.4 (E)
5 London Circuit — Farrell Place 2.3(26.2) D* 49 (N) 7.2(82.00 F* 14.9(W)
6 London Circuit — Knowles Place (S) 1.9(22.9) c* 4.4 (E) 3.7(20.7) cC* 8.8 (E)
7 London Circuit — University Avenue 1.8(21.4) C* 1.9(N) 5.9(26.1) D* 11.3(W)
8 London Circuit — Knowles Place (N) 1.6(5.7) A* 1.8(S) 1.0(4.0) A* 1.9 (S)

* SIDRA Intersection does not report Level of Service for sign-controlled intersections. The worst movement LoS is shown instead and the worst
movement delay is also shown in parenthesis.

The SIDRA Intersection network layout and lane Level of Service diagrams for 2018 AM and 2018 PM are shown in
Figures 17 and 18 respectively.
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5.3 2031 Section 100

The SIDRA Network layout for 2031 Do Minimum scenario is shown in Figure 19. For this scenario, the Knowles Place
extension to Edinburgh Avenue extension has been included, with full access to Edinburgh Avenue. Edinburgh Avenue
has again been modelled with a similar layout to the Constitution Avenue extension, with two lanes each way for the
entire length. There is an additional left turn lane from Edinburgh Avenue extension to London Circuit southbound. To
maximise pedestrian safety and accessibility, no left-turn slip lanes have been included and all left turns are signal
controlled. At the intersection of Knowles Place and Knowles Place extension (including Section 100 public carpark
access,) priority is given to the major traffic movements, which are east-west, to and from the carpark. Knowles Place
between London Circuit and Knowles Place extension operates two-way but has Left-In/Left-Out access only at London
Circuit.

All other intersections remain as they were in 2018. The potential installation of light rail lines on London Circuit has not
been considered.
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Intersection Assessment

The summary of SIDRA Intersection network results for the 2031 Section 100 scenario is shown in Table 7. Two
intersections along Edinburgh Avenue have performance issues. The poor performance at Edinburgh Avenue extension
— Knowles Place extension is largely confined to the right turns out of Knowles Place extension. The queue generated
along Knowles Place extension southbound then has knock-on effects further upstream. The average delay at London
Circuit — Edinburgh Avenue has increased only slightly from 2031 Do Minimum, however the queue that develops on
Edinburgh Avenue extension westbound overflows and blocks the Knowles Place extension intersection.

These issues suggest some changes to the road network assumptions to improve performance:

° Provision of only Left-In/Left-Out (LILO) access between Knowles Place extension and Edinburgh Avenue. This
would eliminate the right turn delays and the reduction in traffic entering Edinburgh Avenue extension would also
reduce the effect of the queue on Vernon Circle. However, it should be noted that this would shift traffic and
increase the demand on Knowles Place.

° Provision of two-way access at Knowles Place (north), to allow vehicles leaving the City Block 13 Section 63 car
park (adjacent the law courts) direct access to London Circuit. Knowles Place along the front of the law courts can
remain one-way. This will reduce traffic at the Knowles Place — Knowles Place extension intersection.

With the removal of the car park access from the London Circuit — Gordon Street intersection, it is now a three-way
intersection and its performance has improved as a result.

The poor performance at University Avenue in the AM peak and Farrell Place in both peaks is dominated by the right
turn out of each side street, being unable to find sufficient gaps in the flow on both directions of London Circuit.
Management of or improvement to these intersections might need to be considered, for example coordinated signal
control at University Avenue.

Table 7: 2031 With Section 100 Intersection Performance Summary

77.7 E E

1 London Circuit — Edinburgh Avenue 207.4 (S) 57.7 131.0(S)

Edinburgh Avenue ext'n —

* *
Cnoules Place oxt'n >1,000 (>1,000) F 139.9 (N) >1,000 (>1,000) F 193.3 (S)

Vernon Circle —
3 Edinburgh Avenue ext'n 15.9 B 188.1 (S) 15.3 B 120.8 (S)

4  London Circuit — Gordon Street 94 A 52.2 (S) 9.8 A 35.3 (N)
5 London Circuit — Farrell Place 5.3(55.7) F* 13.4(N) 428.7(>1,000) F* 410.5 (W)
6 London Circuit — Knowles Place (S) 2.0(4.3) A* 60.0 (N) 2.4(43) A* 60.0 (N)
7 London Circuit — University Avenue 73.5(556.9) F* 157.9 (W) 5.7 (16.8) C* 60.0 (N)
8 London Circuit — Knowles Place (N) 3.1(9.0) A* >1,000 (N) 1.7 (4.1) A* >1,000 (N)

g | TGS AR 191.8(477.3) F* >1,000(E) 214.8(>1,000) F*  521.0(E)
Knowles Place ext’n

* SIDRA Intersection does not report Level of Service for sign-controlled intersections. The worst movement LoS is shown instead and the worst
movement delay is also shown in parenthesis.

The SIDRA Intersection network layout and lane Level of Service diagrams for 2018 AM and 2018 PM are shown in
Figures 20 and 21 respectively.
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Figure 20: 2031 With Section 100 AM Network Level of Service
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Figure 21: 2031 With Section 100 PM Network Level of Service
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5.4 Intersection Modelling Summary

Table 8 shows a comparison of the 2031 Do Minimum and Section 100 intersection analysis results. In the 2031 Do
Minimum scenario, the following intersections have performance issues:

° London Circuit — Farrell Place (PM peak right turn out of Farrell Place only)
° London Circuit — Edinburgh Avenue (operates close to capacity with some movements at LoS F)

The development of Section 100, using the trip generation rates and road network assumptions discussed earlier, would
cause the following intersections to fall below an acceptable LoS:

° London Circuit — Edinburgh Avenue (AM Peak only)

° Edinburgh Avenue extension — Knowles Place extension (AM and PM peaks)
° London Circuit — Farrell Place (AM peak only)

° London Circuit — University Avenue (AM peak only)

The intersections of London Circuit with Farrell Place and University Avenue have been modelled as priority controlled,
as per their current layout. It is possible that the construction of LRS2 will lead to changes to these intersections as it is
unlikely that priority controlled vehicle movements will be permitted across the light rail route.

In addition, the new intersection between Knowles Place and Knowles Place extension is expected to operate at LoS F
in 2031.

The new intersection of Edinburgh Avenue extension with London Circuit is expected to operate at LoS E in the Do
Minimum scenario but will operate at LoS F in the AM peak if Section 100 is developed.

Table 8: 2031 Intersection Performance Summary Comparison

INTERSECTION m SECTION 100 m SECTION 100

DELAY DELAY DELAY DELAY m

London Circuit —
1 E il Arere 61.0 E 77.7 B 73.8 E 57.7 E

Edinburgh Avenue
2 ext'n-— 1.9(20.6) C* >1,000 (>1,000) F* 3.7(27.1) D* >1,000 (>1,000) F*
Knowles Place ext’'n

Vernon Circle —
3 Edinburah Avenue ext’n 247 C 15.9 B 216 C 15.3 B

London Circuit —
| Gorton s 249 C 94 A 230 C 9.8 A

3 | Gl 23(26.2) D* 53(557) F* 7.2(82.0) F*  428.7(>1,000) F*
Farrell Place

London Circuit — . . X .
6 Knowles Place (S) 1.9(22.9) | C 20(43) A* 37(207) C 24(43) A

London Circuit — X " " "
7 e A 1.8(21.4) C 73.5 (556.9) F*¥* 59(26.1) D 5.7 (16.8) C

London Circuit — . . i .
8 Knowles Place (N) 16(57) A 31(9.00 A* 1.0(4.0) A 17(41) A

9 Knowles Place — ’ . ) 191.8 (477.3) F* _ _ 214.8 (>1,000) F*
Knowles Place ext’'n

* SIDRA Intersection does not report Level of Service for sign-controlled intersections. The worst movement LoS is shown instead.
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The SIDRA Intersection analysis of City Section 100 indicates the following:

° Performance in the area is quite good in 2018.

° There is a significant increase in delay at some intersections between 2018 and 2031, before considering any
additional development in Section 100. Most intersections continue to operate reasonably well overall, however
turning right out of some side streets would be difficult. In particular, the right turn out of Farrell Place in the PM
peak operates at LoS F. The intersection of London Circuit with Edinburgh Avenue operates very close to capacity
and some movements operate at LoS F.

e  The addition of land use and Knowles Place extension in the 2031 Section 100 scenario will require careful
thought regarding the network connectivity and the routes vehicles will be allowed to use to enter and exit the
precinct. The London Circuit — Edinburgh Avenue intersection experiences an impact in the AM peak and
operates at LoS F, while the additional traffic on Edinburgh Avenue extension means that the right turns out of
both sides of Knowles Place extension operate very poorly. The queue from the right turn out of Knowles Place
extension causes substantial queueing inside the Section 100 development area and may cause issues with
driveway access to the basement parking areas.

e The traffic generated by Section 100 causes additional delays for traffic turning right out of University Avenue
onto London Circuit, particularly in the AM peak, and the access arrangements at this intersection will need to be
reviewed.

° Some possible improvements to the proposed 2031 Section 100 road network have been identified:
—  Allow only Left-In/Left-Out access to Knowles Place extension where it meets Edinburgh Avenue extension.

—  Allow two-way access on Knowles Place north so that vehicles leaving the existing law courts car park do
not have to travel south on Knowles Place to access London Circuit.

—  Signal control at London Circuit — University Avenue to better control traffic and the intersection’s

performance.
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Conclusion

6 Conclusion

6.1 Summary

SMEC was engaged by Spiire to undertake an assessment of the impact on the road network of traffic generated by a
proposed development on Section 100, City. The proposed development includes residential, commercial and retail
land uses. The development would be accessed via a new extension of Knowles Place, connecting the existing Knowles
Place to the proposed Edinburgh Avenue extension to Vernon Circle. The existing car parking on the site, currently
accessed via Gordon Street, would be accessed via Knowles Place.

SMEC generated traffic volumes in accordance with ACT and RMS published generation rates. The traffic was distributed
using ITE published proportions. The generated traffic was assigned to the Canberra road network using the CSTM,
which distributes trips across the whole urban area. This process allows the redistribution of trips caused by increased
congestion or displaced trip ends to be accurately modelled.

The CSTM results showed that the increased traffic is confined to a relatively small area on the western side of Civic and
Acton. The increased traffic causes the western part of Vernon Circle and the Knowles Place extension to operate over
capacity. All other roads in the area do not operate over capacity after the proposed development.

The CSTM outputs were used in conjunction with SCATS traffic counts supplied by TCCS to conduct intersection
modelling using SIDRA Network. SIDRA Network allows closely spaced intersections to be modelled by quantifying the
effects of platoons and queues on adjacent intersections in the network.

Intersection layouts for the future scenarios were developed using the assumptions made at Constitution Avenue
extension as a basis and emphasising pedestrian amenity by omitting left-turn slip lanes.

The SIDRA Network analysis showed that the local road network operates well in 2018 but degrades in 2031 Do
Minimum and then degrades further with the proposed development at Section 100. In the 2031 Do Minimum scenario,
the following intersection already operates at LoS F in at least one of the peak periods:

° London Circuit — Farrell Place (PM peak right turn out of Farrell Place only)
° London Circuit — Edinburgh Avenue (close to capacity with some movements operating at LoS F))

The proposed Section 100 development is expected to further worsen the performance of this intersection and would
also cause four more intersections to operate at LoS F in 2031. These are:

° London Circuit — Edinburgh Avenue (AM Peak only)

° Edinburgh Avenue extension — Knowles Place extension (AM and PM peaks)
° London Circuit — Farrell Place (AM peak only)

° London Circuit — University Avenue (AM peak only)

It is expected that the intersections of London Circuit with Farrell Place and University Avenue will be different in the
future if LRS2 proceeds but the expected layout of these intersections is not yet known. They may operate at an
acceptable LoS in in the LRS2 design.

6.2 Recommendations
Based on the outcomes of the transport modelling and analysis, SMEC recommends the following:

e  Allow two-way access on Knowles Place north so that vehicles leaving the existing law courts car park do not have
to travel south on Knowles Place to access London Circuit.

° Include a continuous median on Edinburgh Avenue extension so that the intersection with Knowles Place extension
operates as left-in, left-out only, noting that this will likely increase traffic volumes on London Circuit and the
northern end of Knowles Place.
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local people
global experience

SMEC is recognised for providing technical excellence and consultancy
expertise in urban, infrastructure and management advisory. From
concept to completion, our core service offering covers the life-cycle
of a project and maximises value to our clients and communities. We
align global expertise with local knowledge and state-of-the-art
processes and systems to deliver innovative solutions to a range of
industry sectors.
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