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1 Introduction

This engineering report forms part of a Development Application to extend the existing Rockhampton
Shopping Fair Centre at 331 Yaamba Road, Park Avenue.

The Applicant proposes to extend the existing shopping centre to connect with the existing cinema complex.
Redevelopment of the entry lobby to the cinema complex is proposed at retail mall level and at basement car
parking level. A new screening room is also proposed.

The report describes the infrastructure services (Sewer, Water and Electrical) to be assessed for the
proposed development and certain engineering aspects pertaining to these services that would be of interest
to the authorities assessing the application.

The lot is currently described as Lot 201 on SP236447 and Lot 1 on SP203617 and is currently occupied by
Rockhampton Shopping Fair Centre. The portion of the lot pertaining to this Development Applications is
currently a ground level carpark (between the main shopping centre and the cinema complex) at the north-
western corner of the site. Access into the carpark is obtained from Aquatic Place and Moores Creek Road.

June 2017 Cardno 1
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2 Proposal Plans

Enclosed as Appendix ‘A’ are the Concept Proposal Plans for the development. The proposed Gross Floor
Area of the development is 8,417m? (Reference Stockland Commercial Design Group Drawing DA101B).

Drawings detailing the existing services and possible conflict points for the new development have been
enclosed in Appendix ‘B’.

June 2017 Cardno 2
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3 The Subject Land

The subject land is occupied by the Rockhampton Shopping Fair.

This overall land is Lot 201 on SP236447 and Lot 1 on SP203617 at 331 Yaamba Road, Park Avenue is
bounded by:

> Yaamba Road to the east
> High Street to the south
> Bruce Hwy/Moores Ck Road to the West

The proposed development site for the extension is currently an existing ground level carpark. The carpark is
bounded by the shopping centre to the north and the cinema complex to the south west.

June 2017 Cardno 3
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4 Acid Sulphate Soils

4.1 Rockhampton Region Planning Scheme

The subject land is wholly contained within the Rockhampton Region Planning Scheme (2015) Acid Sulfate
Soils Overlay with surface elevation between 5m and less than 20m AHD.

The subject land varies from about 10m AHD to 15m AHD.

Performance outcome P01 of the Acid Sulfate Soils Overlay Code states that Development must:

a. confirm the presence or otherwise of acid sulfate soils prior to development occurring; and
b. where the presence of acid sulfate soils is confirmed an acid sulfate soils investigation report is
included with a development application to identify:
(i) the location
(ii) the depth; and
(iii) the maximum actual and potential acidity of acid sulfate soils likely to result from
disturbance.
Further site investigation will be necessary to confirm the presence or otherwise of acid sulfate soils.

4.2 Australian Soil Research Information System

The Australian Soil Resource Information System (ASRIS) provides online access to available soil and land
resource information in Australia. The following link refers.

http://www.asris.csiro.au/mapping/viewer.htm

The ASRIS records the subject land as Acid Sulfate Soil Class BN(p4) with an Acid Sulfate Soil Probability
recorded as “Low probability of occurrence”.

4.3 Previous Site Investigations

Previous investigation work carried out by Cardno Construction Sciences on the subject land associated with
construction of the new road and floorspace link over Moores Creek (circa 2006) encountered largely
weathered rock. No testing for acid sulfate soils was carried out at the time.

June 2017 Cardno 4
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5 Water Supply

5.1 Water Supply & Reticulation
5.1.1 Existing Water Network

Existing asset information from Rockhampton Regional Council shows that there is an existing 150mm cast
iron water main extending from Cowap St across Moores Creek Road into the site. A water meter assembly
connects to this main and feeds an internal 100mm Asbestos Cement main. The water main assembly is
shown in Figure 1.

Figure 1: Water Meter Assembly immediately to the north of the existing Cinema building

The site is serviced by the Yaamba Rd Reservoir or a series of connections from the 600mm diameter Trunk
water main in Yaamba Rd and Musgrave Street to the reticulation network.

Table 1 Yaamba Rd Reservoir

Yaamba Rd

The subject site varies from about 10m AHD to 15m AHD so ample water pressure is available during normal
supply conditions..

An existing 450mm diameter Mild Steel Cement Lined (MSCL) main is also located along the Moores Creek
Road frontage but this main is a large diameter trunk rising main and connections to this main will not be
permitted.

Existing main locations and diameters and their location in relation to the proposed works have been shown
on the services layout plans R2017033-CI-SK01 & SK02 Rev B.

Figure 2 following shows the general water and sewerage services in the vicinity of the proposed works.

June 2017 Cardno 5
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Figure 2: Water and Sewerage mains in the vicinity of the proposed works.

5.1.2 Esti Additional Water Network L. in

In order to determine the internal water main sizing (and any potential external water main upgrades), the
additional demand loading in the form of number of equivalent persons (EP) must be determined. The
number of equivalent persons (EP) for the site has been determined in accordance with the Capricorn
Municipal Development Guidelines (CMDG) as follows:

Table 2 Additional Development Water Loading

Additional Gross

o ) A e
Lettable Floor Space EP per 10,000m?* Gross Lettable Estlmateré :ddl.tlonal

floor space Note 2

5,561m? 650 361

Note 1:.Area is drawn from Stockland Plan Project No. 17-07-04-RO, Drawing No DA101-B dated 14/06/17.

Note 2: cmdg.com.au, D11 Water Supply Network Design and Construction , Appendix C Table D11.C.01. A figure of 650EP per
10,000m? lettable floor space which is mid way between the range of SO0EP and 800EP in Table D11.C.01.

The above determination of additional EP is a preliminary estimate only and will need to be refined once floor
areas are confirmed after detailed design and further details of the proposed uses are determined.

51.3 External network upgrades
The need for external water network upgrades is unknown.

Once additional demand loadings for the proposed development have been confidently determined then
Rockhampton Regional Council will need to be commissioned to carry out water network analysis. This will
determine if any external network upgrades are necessary. Rockhampton Regional Council do not provide
the water network model to third parties to carry out analysis.

51.4 Fire Fighting

There are already water storage tanks and booster pump supply systems on site for fire fighting supply
purposes. It is likely that these facilities will require upgrade to meet the fire fighting requirements for the
development.
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6 Sewerage
6.1 Sewerage Reticulation
6.1.1 Existing Sewerage Network

An existing 225mm diameter concrete trunk main traverses the site. This main is covered by a sewerage
easement. This main links to a series of larger downstream trunk sewerage mains which feed to a SP009
Hadgraft St Pump Station which pumps directly to the North Rockhampton Sewage Treatment Plant. The
225mm diameter concrete trunk sewer is at an average depth of about 2.5m below the proposed car park
level through the site of the proposed expansion works.

There are a series of smaller 150mm diameter concrete mains on the site which link to the 225mm diameter
concrete trunk main. The average depth of the 150mm mains is about 1.2m below the proposed car park
level. The 150mm mains are not covered by sewerage easements.

Existing sewerage main locations and diameters have been shown on the services layout plans R2017033-
CI-SK01 & SK02 Rev B.

The design of the shopping centre expansion will need to ensure that:

e Access to existing sewerage access chambers is maintained in the ground level carpark.
Alternatively, access chambers may be relocated where acceptable sewerage grades can be
achieved; and

s Building footings are constructed such that no additional loading are placed onto existing concrete
sewerage pipes. These concrete pipes are likely to be brittle. Normal requirements for footing
construction are that they should extend to the existing sewerage pipe invert and be located no
closer than 2m to the existing sewer.

6.1.2 Estimated Additional Sewerage Network and Loadings

Additional sewerage loadings are considered identical to water loadings for preliminary design.

6.1.3 External Sewerage Network Upgrades

The need for external sewerage network upgrades is unknown.

The available capacity in the existing 225mm diameter trunk sewer and the downstream sewerage network
will need to be investigated.

Once additional demand loadings for the proposed development have been confidently determined then
Rockhampton Regional Council will need to be commissioned to carry out sewerage network analysis. This
will determine if any external network upgrades are necessary. Rockhampton Regional Council do not
provide the sewerage network model to third parties to carry out analysis.
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7 Electricity

7.1 Electrical Supply & Reticulation
714 Existing Electrical Network

Further investigation is required to determine if amended supply capacity is available without further re-
augmentation of the Ergon network.

Building Service engineers are required to confirm if the existing switch board requires any alteration in order
to facilitate additional circuitry and capacity.

June 2017 Cardno 8
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8 Conclusion

This report describes the infrastructure required (water, sewerage and electrical) to service the proposed
development extension at 331 Yaamba Road, Park Avenue, North Rockhampton. From these investigations, we
anticipate that infrastructure services will be able to be adequately provided. On the basis that the detailed
upgrading works and additional assessments as outlined herein are caried out, it is our opinion that no

significant engineering difficulties would prevent the proposed extension of the Rockhampton Shopping Fair
with the Restaurant Cinema Precinct.
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1 Introduction

This Stormwater Management Plan (SMP) has been prepared by Cardno for the proposed Stockland
Rockhampton Restaurant Cinema Precinct for Stockland. The site is located at 331 Yaamba Road, Berserker,
described as Lot 201 SP236447 and is illustrated in Figure 1.

The proposed development layout, included in the Reference Drawings, consists of extensions to the shopping
centre, with the new development areas located on piers with underlying carpark.

This report assesses the stormwater quantity and quality requirements of the proposed development, adhering
to the requirements of Rockhampton Regional Council (Council) Stormwater Management Code (RRC, 2017).
Responses to the code are provided in Appendix A.
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2 Quantity Assessment

The proposed development will not increase the runoff occurring from the current site, as there is no significant
earthworks occurring nor increase is impervious area. However, an existing stormwater pipe will have to be
realigned outside of the proposed building front print, as requested by Council within the pre-lodgement
meeting conducted 19 April 2017.

The existing pipe alignment is illustrated in reference drawings, and includes a 0.9 m RCP draining the Cowap
and Tynan Street catchment to the north, through the site and into Moores Creek to the south. Therefore to
ensure no adverse impact external to the site as a result of the proposed pipe realignment, a XPSWMM
(Version 2016) hydrologic / hydraulic model was setup, as below.

21 Hydrology

The catchment extent currently collected by the proposed re-aligned pipe network is approximately 21.4 ha
and illustrated on Figure 2. These extents were determined from Aerial Laser Survey (ALS), supplied by
Department Natural Resources & Mines (DNRM) and Council supplied stormwater network layouts.

The adopted fraction impervious values for each land use type are listed in Table 2-1 and were derived from
Queensiand Urban Drainage Manual (DNRM, 2013). Adopted model losses are detailed in Table 2-2 below.

Table 2-1 Adopted Land Use Imper\uous Fractions
| i

e Sy tml‘-l b!ﬂ e ! _ T:_J.;ifi?;fi-lﬂk' A
Residential (mcl internal roads) 65%
Road Reserves 90%
Commérciél Areas 100%
Open Space / Park D% .

Table 2-2 Adopted Losses

i  Loss  Pervious | Impervious
In|t|al (mm) 20 2
Contmuung (mmlhr) 10 0

Intensity Frequency Duration (IFD) parameters adopted are in accordance to the Stormwater Drainage Design
Guidelines (CMDG, 2017). The 10% Annual Exceedance Probability (AEP) was simulated with storm
durations from 15 to 120 minutes. In accordance to the Guidelines, the re-aligned pipe is the convey 10%
AEP storm event, and based on the above parameters equates to a peak flow of 7.5 m%s. This flow was
validated to a Rational Method calculated and will be assessed in the below hydraulic model.

2.2 Hydraulics

To demonstrate that the new alignment would result in the same, or improved, efficiency of flow and result in
no adverse impact to the upstream stormwater network, both pre- and post-developed alignments were
modelled, as illustrated on Figure 3. It is noted the full network upstream of the site was disregarded as the
scope of this assessment is to ensure a maintenance or reduction in Hydraulic Grade Line (HGL) elevation at
the junction upstream of the realignment.

Existing pipe details were supplied by Council and included in the reference drawings. Structure losses are
as per QUDM (DNRM, 2013). A Manning's ‘n’ of 0.013, indicative of the roughness in a RCP, was adopted
for all stormwater pipes. Free outflow tailwater condition has been assumed as interaction with Moores Creek
is not expected given the divergent catchment responses.

Existing network details, from the point of change, can be seen in the below table:
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Table 2-3  Existing Pipe Details

| UpstreamInvert | Downstream

RCP Size (m) i (MAHD) ‘ Invert (mAHD) Slope (%) Bend Loss
2 0.9 11.309 11.259 0.09 -
3 0.9 11.009 10.959 1.29 0.3 (22.5°)
4 0.9 10.959 10.809 1.48 -
5 0.9 10.809 10.369 0.41 -

Two 22.5° bends were incorporated into the developed model to alignment the pipe to avoid the footprint of
the extension. The details for this network can be seen in the below table.

Table 2-4 Developed Pipe Details

| Upstream Invert . Downstream

RCP Size (m) (MAHD) Invert (mAHD) Slope (%) Bend Loss
0.9 11.309 11.259 0.09 -
0.9 11.259 11.000 1.18 0.3 (22.5°)
1.05 11.000 10.369 0.60 0.3 (22.5°)

Based on the above arrangement the HGL reduces 0.4 m at Pipe 2, and therefore results in a drainage
improvement for the upstream system
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3 Quality Assessment

A pollutant analysis using the eWater's Model for Urban Stormwater Improvement Conceptualisation (MUSIC)
v6.2.1 to assess the treatment requirements to meet reductions as specified by the State Planning Policy
(DILGP, 2016).

Modelling has been carried out in accordance with the ‘"MUS/IC Modelling Guidelines Version 1.0 (WbD, 2010).
6 minute rainfall from Rockhampton Aero (Station 39083), commercial land use parameters and a split
catchment approach were adopted.

Catchments were defined from development plans included in the reference drawings. Only the new roof are
created by the development has been considered with areas defined below and illustrated on Figure 4.

Table 3-1 Adopted Land Use Impervious Fractions
< Sﬁl’_x_'-catchg:_lent _ Area (ha)

Roof A 0.478
Roof B 0.292
Roof C 0.070

Due a lack of available space for a bio-retention basin, proprietary systems have been incorporated. For the
purpose of this assessment, Stormwater 360 devices were used, with the following required to meet the
required reduction targets:

> 2/ EnviroPod for Roof A,
> 2/ EnviroPod for Roof B;
> 2/ EnviroPod for Roof C; and
> 16 /690 mm PSorb chamber.

Appendix B includes data sheets for these products. Parameters for these devices were adopted was per
manufacture recommendations.

The pollutant loads and treatment effectiveness from the proposed treatment train is shown in Table 3-2 below.

Table 3-2 MUSIC Results

Pollutant | Source Load (kg/yr) | Residual Load (kglyr) ~ Reduction(%) | Required (%)

Total Suspended Solids 174 -1  ps§ 81 8
. Total Phosphorus ~ 1.04 7 0315 69.7 _ 60
Total Nitrogen 18_.8 9.34 50.3 45
Gross Pollutants 146 T 0 100 90

With suitable operation and maintenance it is expected the adopted treatment train will meet the performance
shown above.
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4 Conclusion

This SMP has been prepared by Cardno for the proposed Stockland Rockhampton Restaurant Cinema
Precinct for Stockland. This report assesses the stormwater quantity and quality requirements of the proposed
development, adhering to the requirements of Council's Stormwater Management Code (RRC, 2017).
Responses to the code are provided in Appendix A.

The proposed development will not increase the runoff occurring from the current site, as there is no significant
earthworks occurring nor increase in impervious area. However, an existing stormwater pipe will have to be
realigned outside of the proposed building front print. The proposed pipe realignment is expected to improve
drainage conditions upstream of the site.

Pollutant impact modelling indicated that a proprietary treatment train such as Stormwater 360 devices can
ensure reduction requirements are met.
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5 Qualifications

This report has been prepared by Cardno for Stockland and specifically for the proposed Stockland
Rockhampton Restaurant Cinema Precinct. The analysis and overall approach was specifically catered for
the particular project requirements, and may not be applicable beyond this scope. For this reason any other
third parties are not authorised to utilise this report without further input and advice from Cardno.

The report is based on the following information provided by others:

> ALS supplied by DNRM;

> Stormwater network information supplied by Council; and

> Development layouts completed by Stockland.

The accuracy of the report is dependent upon the accuracy of this information.

Whilst this report accurately assesses catchment hydrologic and hydraulic perfformance, using industry
standard theoretical modelling techniques and engineering practices, actual future observed catchment flows,
levels and extent of inundation may vary from those predicted herein. It is for this reason that flood freeboards
are adopted.
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Our Ref: CEB06360 Letter 2017-09-20:TA
Contact:  Andy Johnston

21 September 2017

Stockland Cardno (Qld) Pty Ltd
Level 4, 99 Melbourne Street AEN 070511174 062
South Brisbane QLD 4101 Level 11
515 St Paul's Terrace
Attention: Peter Anderson Fortitude Valley QLD 4006
Australia

Phone +617 3369 9822
Dear Peter, Fax +617 3369 9722

STOCKLAND ROCKHAMPTON CENTRE EXPANSION www.cardno.com
RESPONSE TO ROCKHAMPTON REGIONAL COUNCIL INFORMATION REQUEST

Cardno was commissioned to provide traffic engineering advice in relation to the
proposed redevelopment of the Stockland Rockhampton centre to expand and
redevelop the cinema precinct. A traffic impact assessment was prepared to support
the development application. Rockhampton Regional Council issued an Information
Request (reference D/69-2017), dated 27 July 2017. Cardno has prepared this letter to
address the traffic-related issues identified in the Information Request.

For ease of reference Cardno has reproduced the traffic related items followed by the
relevant response below.

Item 1)

Please provide a sensitivity analysis to run an alternate distribution of traffic with more
share of traffic (40% instead of 30%) within close proximity to the proposed expansion
that is through the High Street / Aquatic Place intersection and its impact on High
Street /Aquatic Place roundabout and High Sireet - Alexandra Street / Moores Creek
Road intersection.

Cardno Response

In response to item 1, a sensitivity analysis was prepared to test the alternate traffic
distribution proposed by Council. The High Street/Aquatic Place and High
Street/Alexandra Street/Moores Creek Road intersections were reanalysed in SIDRA
and the results are outlined in the following sections.

High Street / Aquatic Place Intersection

The current configuration of this intersection is a roundabout arrangement. The aerial
and SIDRA assessed layout are illustrated on Figure 1-1.

Australia « Belgium + Canada + Colombia « Ecuador » Germany - Indonesia « Kenya *
Myanmar - New Zealand + Nigeria + Papua New Guinea + Peru « Philippines » Singapore *
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Figure 1-1 Current and SIDRA Assessed Layout — High Street / Aquatic Place Intersection
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gh Street (W)

Agustic Straet (8)

The results of the SIDRA assessment, for all development scenarios, are summarised in Table 1-1.

Table 1-1 SIDRA OQOutputs — High Street / Aquatic Place Intersection
Thursday PM Peak

Saturday AM Peak

bos . ey e P e ame
Original Assessment

2018 With Development ~ 0.408 68 217 0585 79 402
2028 With Development 0423 67 23.4 0605 80 45.1
sensiti\l“y Assessment D KR T C e D
2018 With Development 0422 69 226 0599 80 426
2028 With Development 0438 68 245 0619 83 47.8

The additional trips through the redistribution of traffic for the proposed development resulted in a small
increase in degree of saturation, critical delay and queuing compared to the original assessment. The results
of the analysis indicate that the current form of the intersection operates within the typical performance
thresholds (DOS = 0.85 for roundabouts), for all development scenarios.

Bruce Highway / High Street / Alexandra Street Intersection

The current configuration of this intersection is a four-way signalised arrangement. The aerial and SIDRA
assessed layout are illustrated on Figure 1-2.

G:\CEBO6360 - Rockhampton Stockland Traffic Study\6360 - Reporting\CINEMA EXPANSION\Council RFIN\CEB06360 Letter 2017-09-20.docx
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Figure 1-2 Current and SIDRA Assessed Layout — Bruce Highway / High Street / Alexandra Street Intersection
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The results of the SIDRA assessment, for all development scenarios, are summarised in Table 1-2.

Table 1-2 SIDRA Qutputs — Bruce Highway / High Street / Alexandra Street Intersection

Thursday PM Peak Saturday AM Peak

Scenario Average 95tM%tile DOS Average 95M%tile
Delay Queue Delay Queue
Original Assessment
2018With Development 0782 461 2560 0760 67 1752
2028 With Development 0954 628 3904 0858 515 2268
 Sensitivity Assessment T - - 5
2018With Development 0782 462 2560 0767 468 1747
2028 With Development 0958 638 3905 0862 514 2212

Similar to the original assessment all development scenarios are within the typical performance thresholds
(DOS < 0.9 for signals) except for 2028 with development Thursday PM peak. High levels of queuing are
consistent with the original assessment particularly the east approach exceeding queue storage lengths.

The above intersection assessment includes a 2% p.a. growth rate on the state controlled road network and
is considered to be a conservative assumption. Thus, a sensitivity analysis was undertaken to test the lower
growth rate of 1% p.a. on the Bruce Highway which is representative of historic trends and population data.

Sensitivity Analysis

Table 1-3 SIDRA Qutputs — Bruce Highway / High Street / Alexandra Street Intersection
Thursday PM Peak

Saturday AM Peak

Scenario DOS Average 95t tile Average 95"%tile
Delay Queue Delay Queue
Ongmal Assessment
2018With Development 0770 463 2355 o770 469 1761
2028 With Development ~ 0.895 540 3007 0823 495 199.1
uge-ns!ti\ntyAssessment o D R o -
2018 With Development 0.763 461 2331 0760 468 1722
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Thursday PM Peak

Saturday AM Peak

Scenario

Average 95" %tile Average 95t%tile
Be Delay Queue ROS Delay Queue
2028 With Development 0.896 53.8 301.5 0.822 49.4 199.2

The results of the analysis indicate that the current form of the intersection operates within the typical
performance thresholds (DOS < 0.9 for signals), for all development scenarios. Queuing on the east
approach is contained within the lane storage with no queue blockage on the High Street/Aquatic Place
intersection. Therefore, the more representative growth rate of 1% p.a. on Bruce Highway indicates the
additional traffic will perform within operating thresholds.

After redistributing traffic to the High Street/Aquatic Place access for the proposed expansion, the additional
impacts on the High Street/Aquatic Place and High Street/Alexandra Street/Moores Creek Road
intersections are negligible.

[tem 2)

Please model the High Street / Musgrave Street and the High Street / Site Access to the Kmart intersection
together preferably in SIDRA. It seems the queue length along High Street between Musgrave Street and the
access to the Kmart exceeds the available length of 170 metres in 2028 with the proposed development.
Please model these intersections as a network to understand the impact of the High Street / Musgrave Street
intersection queues on the High Street / access to the Kmart infersection and propose solutions.

Cardno Response

In response to Item 2, Cardno updated the SIDRA analysis to network the High Street/Musgrave Street and
High Street/Site Access intersections. Rockhampton Regional Council has particularly noted that the queue
length from the High Street/Musgrave Street intersection along High Street exceeds the queue storage of
170m to the High Street/Site Access intersection. Networking the intersections better reflect any potential
queuing issues that may be present. The results for the networked intersections are summarised in Table 1
and Table 2.

Figure 1-1 High Street / Musgrave Street and High Street / Site Access Intersections

Table 1 SIDRA Qutputs - High Street / Musgrave Street Intersection

Thursday PM Peak : Saturday AM Peak

95" %tile Average 95t%tile
Queue Delay Queue

Scenarios

DOS Average Delay

2028 With Development

South Approach 0.891 48.1 sec 165.7 m 0.743 41.6 sec 107.3m
East Approach 0.869 70.2 sec 119.9m 0.749 63.0 sec 113.0m
North Approach 0.481 47.7 sec 67.4m 0.563 48.7 sec 83.3m
West Approach 0.878 59.2 sec 155.0m 0.749 52.6 sec 129.3m

G:\CEB06360 - Rockhampton Stockland Traffic Study\6360 - Reporting\CINEMA EXPANSION\Council RFNCEBO6360 Letter 2017-09-20.docx
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Table 2 SIDRA Outputs — High Street / Site Access Intersection
Thursday PM Peak

Saturﬂay AM Peak

Sceniaiog DOs Average Delay 93:‘26:2«; DOS A;zll':ge gg:%:::e
2028 With Development

East Approach 0.561 8.1 sec 394 m 0.459 8.9 sec 28.4m
North Approach 0.295 156.2 sec 270m 0.404 16.3 sec 38.7m
West Approach 0.545 19.3 sec 447 m 0.482 16.5 sec 425m

Queuing on the west approach at the High Street/Musgrave Street intersection will reach a maximum of
165.7m in the Thursday PM peak period. This maximum queuing will not reach the queue storage of the
west approach which is 170m. As the queue is contained within the storage, the operation of the High
Street/Site Access will not be compromised by potential queue spillback. Additionally, the DOS is below the
maximum desirable capacity threshold.

Summary

In summary, all of the traffic related queries raised in the Information Request dated 27 July 2017 were
considered as part of the assessment for the material change of use application. The analysis results as
outlined in the Traffic Impact Assessment dated June 2017 indicate that the existing intersection forms are
suitable to accommodate the proposed expansion of the centre.

Furthermore, the analysis conducted to respond to Council’s information request indicate that the higher
(40%) distribution utilising the Aquatic Place access does not create a significantly worse impact on the
network. Additionally, the network analysis for the High Street / Musgrave Street and High Street / Site
Access intersections indicates that there will be no queuing issues between these intersections.

Therefore, Cardno does not believe that there is any reason, from a traffic and transport perspective, to
reject this application.

Yours sincerely,

L

Andy Johnston

Team Leader - Traffic Engineering

for Cardno

Direct Line: +61 7 3877 6931

Email: andrew.johnston@cardno.com.au

Enc:  SIDRA outputs
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SITE LAYOUT

Y site: 4 [2017 BG Saturday Peak]

Intersection: High Street/Acquatic Place
Scenario: 2017 AM Peak

Configuration: Existing

Roundabout

1N Aquatic Street (N)

(M) 123135 ybIy

Aquatic Street (S)
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LANE SUMMARY

Y site: 4 [2018 W Dev Saturday Peak]

Intersection: High Street/Acquatic Place
Scenario: 2017 AM Peak

Configuration: Existing

Roundabout

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Back of Queue  Lane Lane Cap. Prob.

Flows Cap. Satn Util. Delay Service Config Length Adj. Block.
Total HV Veh Dist
veh/h % veh/h vic % Sec m m %o %

South: Aquatic Street (S)

Lane 1° 11 0.0 738 0.014 100 36 LOSA 0.1 04 Full 25 00 00
Approach 1 00 0.014 36 LOSA 0.1 0.4

East: High Street (W)

Lane 1ri 347 1.0 1131 0.306 100 55 LOSA 16 1.6 Short 40 0.0 NA
Lane 2 320 0.5 1043 0.306 100 8.0 LOSA 16 1.3 Full 200 0.0 0.0
Approach 666 0.8 0.306 6.7 LOSA 1.6 1.6

North: Aquatic Street (N)

Lane 1° 538 1.0 897 0.599 100 7.1 LOS A 6.0 426 Full 115 0.0 0.0
Approach 538 1.0 0.599 71 LOSA 6.0 426

West: High Street (W)

Lane 1° 522 0.0 1367 0.382 100 49 LOSA 22 15.6 Full 15 00 0.0
Lane 2 483 0.0 1254 0.385 100 51 LOSA 22 15.4 Full 115 0.0 0.0
Approach 1005 0.0 0.385 50 LOSA 2.2 15.6

Intersectio 2220 0.5 0.599 60 LOSA 6.0 426

n

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach
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LANE SUMMARY

@ site: 4 [2018 W Dev Thursday Peak]
Intersection: High Street/Acquatic Place
Scenario: 2017 PM Peak

Configuration: Existing
Roundabout

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Back of Queue  Lane Lane Cap. Prob.

Flows €ap. sain Util.  Delay  Service Config Length 'Adj. Block.
Total HV Veh Dist
veh/h % vehlh vic sec m n % %
South: Aquatic Street (S)

Lane i 6 0.0 794 0.008 100 40 LOSA 0.0 0.2 Full 25 00 0.0
Approach 6 00 0.008 40 LOSA 0.0 0.2

East: High Street (W)

Lane 1° 324 0.3 1212 0.268 100 52 LOSA 1.4 95 Short 40 0.0 NA
Lane 2 301 0.0 1125 0.268 100 6.9 LOSA 1.3 9.3 Full 200 00 0.0
Approach 625 0.2 0.268 6.0 LOSA 14 9.5

North: Aquatic Street (N)

Lane 1° 374 0.6 885 0422 100 58 LOSA 3.2 226 Full 15 00 0.0
Approach 374 06 0.422 58 LOSA 3.2 226

West: High Street (W)

Lane 1 408 0.0 1280 0.319 100 47 LOSA 1.7 1.6 Full 115 0.0 0.0
Lane 2° 523 0.0 1441 0.363 100 48 LOSA 21 14.4 Full 15 00 0.0
Approach 931 0.0 0.363 47 LOSA 21 14.4

Intersectio 1937 0.2 0.422 53 LOSA 3.2 226

n

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach
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LANE SUMMARY

Y Site: 4 [2028 W Dev Saturday Peak]

Intersection: High Street/Acquatic Place
Scenario: 2017 AM Peak

Configuration: Existing

Roundabout

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Back of Queue  Lane Lane Cap. Prob.

Flows Cap. Satn Utl. Delay Service Config Length Adj. Block.
Total HV Veh Dist
veh/h % vehih wViC % SEeC m m % %

South: Aquatic Street (S)

Lane i 11 0.0 720 0.015 100 3.7 LOSA 0.1 0.4 Full 25 00 0.0
Approach 11 00 0.015 3.7 LOSA 0.1 0.4

East: High Street (W)

Lane 1d 372 1.0 128 0.330 100 56 LOSA 1.8 12.9 Short 40 0.0 NA
Lane 2 343 05 1039 0.330 100 79 LOSA 1.8 12.5 Full 200 00 00
Approach 715 08 0.330 67 LOSA 1.8 129

North: Aquatic Street (N)

Lane 1° 538 1.0 869 0.619 100 83 LOSA 6.8 47.8 Full 115 00 0.0
Approach 538 1.0 0.619 8.3 LOSA 6.8 47.8

West: High Street (W)

Lane 1 522 0.0 1267 0.412 100 50 LOSA 25 17.2 Full 115 00 00
Lane 7 529 0.0 1367 0.387 100 50 LOSA 23 16.0 Full 115 0.0 0.0
Approach 1051 0.0 0.412 50 LOSA 25 17.2

Intersectio 2315 05 0.619 63 LOSA 6.8 47.8

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach
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LANE SUMMARY

Y site: 4 [2028 W Dev Thursday Peak ]
Intersection: High Street/Acquatic Place

Scenario: 2017 PM Peak

Configuration: Existing

Roundabout

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Back of Queue  Lane  Lane Cap. Prob.

Flows €ap. sain  Util. Delay  Service Config Length Adj. Block.
Total HV Veh Dist
vehrh Y% vehih SEC m m % %

South: Aquatic Street (S)

Lane 1 6 0.0 775 0.008 100 41 LOSA 0.0 0.2 Full 25 00 0.0
Approach 6 0.0 0.008 41 LOSA 0.0 0.2

East: High Street (W)

Lane 1° 351 0.3 1213 0.289 100 52 LOSA 15 10.6 Short 40 0.0 NA
Lane 2 325 0.0 1123 0.289 100 6.8 LOSA 15 10.4 Full 200 0.0 0.0
Approach 676 0.2 0.289 6.0 LOSA 15 10.6

North: Aquatic Street (N)

Lane 1° 374 0.6 852 0.438 100 64 LOSA 35 245 Full 115 00 0.0
Approach 374 06 0.438 64 LOSA 35 245

West: High Street (W)

Lane 1 408 0.0 1259 0.324 100 47 LOSA 1.7 11.8 Full 115 00 0.0
Lane 2° 573 0.0 1447 0.396 100 48 LOSA 24 16.5 Full 15 00 0.0
Approach 981 0.0 0.396 47 LOSA 24 16.5

Intersectio 2037 0.2 0.438 54 LOSA 35 245

n

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

Roundabout Capacity Model: SIDRA Standard.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%] values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

d Dominant lane on roundabout approach
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SITE LAYOUT

ﬂ Site: 3 [2017 BG Saturday Peak]

Intersection: Bruce Highway/Alexandra Street/High Street
Scenario: 2012 Saturday AM Background Traffic Only
Configuration: Existing

Signals - Fixed Time Coordinated

1N Bruce Hwy (N)
| |

Alexandra Street (W)

| I
Bruce Hwy (S)
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LANE SUMMARY

B site: 3 [2018 W Dev Saturday Peak]

Intersection: Bruce Highway/Alexandra Street/High Street

Scenario: 2017 Saturday AM

Configuration: Existing

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Optimum Cycle Time - Minimum Degree of Saturation)

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Backof Queue  Lane Lane Cap. Prob.

Flows €ap.  sain Ut  Delay  Service Config Length Adj. Block.
Total HV Veh Dist
veh/h %. vehlh vic % sec m m %

South: Bruce Hwy (S)

Lane 1 251 3.0 1414 0.177 100 95 LOSA 3z 226 Short 110 00 NA
Lane 2 370 2.0 834 0444 100 315 LOSC 18.7 114.2 Full 500 0.0 0.0
Lane 3 370 2.0 834 0444 100 315 LOSC 18.7 114.2 Full 500 00 0.0
Lane 4 290 0.0 384 0.756 100 686 LOSE 20.5 122.9 Short 130 0.0 NA
Lane 5 290 0.0 384 0.756 100 686 LOSE 20.5 122.9 Short 110 0.0 NA
Approach 1571 14 0.756 417 LOSC 205 122.9

East: High Street (E)

Lane 1 400 0.0 1173 0.341 100 165 LOSB 121 72.8 Short 80 0.0 NA
Lane 2 213 20 308 0690 100 65.2 LOSE 14.9 914 Full 110 00 0.0
Lane 3 209 16 302 0.690 100 67.7 LOSE 14.7 89.5 Full 110 00 0.0
Approach 821 09 0.690 421 LOSC 14.9 914

North: Bruce Hwy (N)

Lane 1 111 0.0 1098 0.101 100 125 LOSA 22 131 Short 110 00 NA
Lane 2 417 3.0 548 0760 100 527 LOSD 279 172.2 Full 500 00 0.0
Lane 3 371 30 488" 0.760 100 51.7 LOSD 24.2 149.8 Full 500 00 0.0
Lane 4 76 00 106 0.712 100 86.8 LOSF 5.8 35.0 Short 55 0.0 NA
Approach 973 24 0.760 504 LOSD 27.9 172.2

West: Alexandra Street (W)

Lane 1 174 0.0 338 0514 100 614 LOSE 1.1 66.6 Short 40 00 NA
Lane 2 185 06 360 0.514 100 60.2 LOSE 1.7 70.6 Full 365 0.0 0.0
Lane 3 173 4.0 337 0514 100 652 LOSE 11.0 68.6 Full 370 0.0 0.0
Approach 532 15 0.514 622 LOSE 1.7 70.6

Intersectio 3897 1 0.760 468 LOSD 27.9 172.2

n

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at
eniry to short lanes are not included.
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LANE SUMMARY

B site: 3 [2018 W Dev Thursday Peak]

Intersection: Bruce Highway/Alexandra Street/High Street

Scenario: 2017 Thursday PM

Configuration: Existing

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Optimum Cycle Time - Minimum Degree of Saturation)

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Back of Queue  Lane Lane Cap. Prob.

Flows Cap. satn Utl. Delay Service Config Length Adj. Block.
Total HV Veh Dist

veh/h' % wvehl/h vic Y% sec m m % %
South: Bruce Hwy (S)
Lane 1 382 50 1406 0272 100 99 LOSA 6.1 38.7 Short 110 00 NA
Lane 2 643 3.0 880 0.731 100 349 LOSC 37.7 233.1 Full 500 0.0 0.0
Lane 3 567 3.0 775 0.731 100 329 LOSC 313 193.6 Full 500 0.0 0.0
Lane 4 252 00 39 0.635 100 645 LOSE 16.8 100.9 Short 130 0.0 NA
Lane 5 252 0.0 396 0.635 100 645 LOSE 16.8 1009 Short 110 0.0 NA
Approach 2096 26 0.731 369 LOSC 37.7 2331
East: High Street (E)
Lane 1 347 0.0 1090 0.319 100 194 LOSB 1.7 70.2 Short 80 00 NA
Lane 2 216 0.0 286 0.757 100 69.2 LOSE 15.8 94.9 Full 110 0.0 0.0
Lane 3 213 0.0 282 0.757 100 710 LOSF 15.6 93.5 Full 110 0.0 0.0
Approach 777 0.0 0.757 474 LOSD 156.8 94.9
North: Bruce Hwy (N)
Lane 1 65 20 1096 0.060 100 124 LOSA 1.2 7.6 Short 110 00 NA
Lane 2 422 50 554 0761 100 521 LOSD 28.1 177.2 Full 500 0.0 0.0
Lane 3 382 50 502 0.761 100 512 LOSD 250 157.6 Full 500 0.0 0.0
Lane 4 64 0.0 84 0.763 100 90.2 LOSF 5.1 304 Short 55 0.0 NA
Approach 934 44 0.763 516 LOSD 28.1 177.2
West: Alexandra Street (W)
Lane 1 214 00 291 0734 100 634 LOSE 14.3 85.6 Short 40 0.0 NA
Lane 2 217 11 206" 0.734 100 635 LOSE 14.4 87.4 Full 365 0.0 0.0
Lane 3 247 4.0 337 0.734 100 69.1 LOSE 17.0 106.1 Full 370 0.0 0.0
Approach 678 1.8 0.734 655 LOSE 17.0 106.1
Intersectio 4484 24 0.763 461 LOSD 377 12321

n

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 Reduced capacity due to.a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at
entry to short lanes are not included.
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LANE SUMMARY

B site: 3 [2028 W Dev Saturday Peak]

Intersection: Bruce Highway/Alexandra Street/High Street

Scenario: 2017 Saturday AM

Configuration: Existing

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Optimum Cycle Time - Minimum Degree of Saturation)

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Back of Queue  Lane Lane Cap. Prob.

Flows Cap.  Saln Utl. Delay  Service Config Length Adj. Block.
Total HV Veh Dist
vehlh % vehlh vic % sec m m %o %

South: Bruce Hwy (S)

Lane 1 276 3.0 1387 0.199 100 101 LOSA 44 27.3 Short 110 0.0 NA
Lane 2 407 2.0 796 0511 100 347 LOSC 21.8 133.4 Full 500 0.0 0.0
Lane 3 407 2.0 796 0511 100 347 LOSC 21.8 1334 Full 500 0.0 0.0
Lane 4 317 0.0 396 0.801 100 70.5 LOSF 231 138.6 Short 130 0.0 NA
Lane 5 317 0.0 396 0.801 100 705 LOSF 231 138.6 Short 110 0.0 NA
Approach 1724 14 0.801 4389 LOSD 231 138.6

East: High Street (E)

Lane 1 438 0.0 1107 0396 100 19.3 LOSB 15.2 91.5 Short 80 0.0 NA
Lane 2 232 20 282 0.822 100 729 LOSF 177 108.1 Full 110 0.0 34
Lane 3 228 16 277 0.822 100 755 LOSF 174 105.8 Full 110 00 15
Approach 898 0.9 0.822 474 LOSD 17.7 108.1

North: Bruce Hwy (N)

Lane 1 121 0.0 1060 0.114 100 135 LOSA 26 15.6 Short 110 0.0 NA
Lane 2 458 3.0 561 0.816 100 559 LOSD 322 199.2 Full 500 00 0.0
Lane 3 407 3.0 498" 0.816 100 550 LOSD 28.0 172.9 Full 500 0.0 0.0
Lane 4 83 0.0 165 0.502 100 784 LOSF 6.0 35.8 Short 55 0.0 NA
Approach 1068 2.4 0.816 525 LOSD 322 199.2

West: Alexandra Street (W)

Lane 1 185 0.0 3‘!61 0.586 100 619 LOSE 11.9 71.6 Short 40 0.0 NA
Lane 2 201 04 342 0.586 100 605 LOSE 129 T Full 365 00 0.0
Lane 3 198 4.0 337 0.586 100 66.1 LOSE 12.8 80.0 Full 370 0.0 00
Approach 583 15 0.586 629 LOSE 12.9 80.0

Intersectio 4373 1.6 0.822 494 LOSD 322 1992

n

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at
entry to short lanes are not included.
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LANE SUMMARY

B site: 3 [2028 W Dev Thursday Peak]

Intersection: Bruce Highway/Alexandra Street/High Street

Scenario: 2017 Thursday PM

Configuration: Existing

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Optimum Cycle Time - Minimum Degree of Saturation)

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Back of Queue  Lane Lane Cap. Prob.

Flows Cap. satn Util. Delay Service Config Length Adj. Block.
Total HV Veh Dist

veh/h % veh/h v/c % sec m m % Yo
South: Bruce Hwy (S)
Lane 1 419 50 1386 0.302 100 105 LOSA 7.4 46.9 Short 110 0.0 NA
Lane 2 631 3.0 705 0.896 100 473 LOSD 429 265.1 Full 500 0.0 00
Lane 3 699 3.0 7811 0.896 100 471 LOSD 48.8 301.5 Full 500 0.0 0.0
Lane 4 275 0.0 433 0.635 100 622 LOSE 18.2 108.9 Short 130 0.0 NA
Lane 5 275 0.0 433 0.635 100 622 LOSE 18.2 108.9 Short 110 0.0 NA
Approach 2300 26 0.896 441 LOSD 48.8 301.5
East: High Street (E)
Lane 1 380 0.0 1007 0.377 100 241 LOS B 15.1 90.3 Short 80 0.0 NA
Lane 2 237 0.0 273 0.867 100 775 LOSF 18.7 112.2 Full 110 0.0 6.7
Lane 3 233 0.0 269 0867 100 794 LOSF 18.4 110.6 Full 110 0.0 85
Approach 849 0.0 0.867 541 LOSD 18.7 112.2
North: Bruce Hwy (N)
Lane 1 72 2.0 1054 0.068 100 13.0 LOSA 1.4 8.8 Short 110 0.0 NA
Lane 2 460 50 524' 0.878 100 64.9 LOSE 355 2236 Full 500 00 0.0
Lane 3 422 50 4811 0.878 100 644 LOSE 32.0 201.8 Full 500 0.0 0.0
Lane 4 71 0.0 84 0.852 100 937 LOSF 5.8 349 Short 5 00 NA
Approach 1025 44 0.878 63.1 LOSE 35.5 2236
West: Alexandra Street (W)
Lane 1 228 0.0 273" 0.836 100 683 LOSE 16.1 96.8 Short 40 0.0 NA
Lane 2 233 1.0 279 0.836 100 68.2 LOSE 16.4 99.6 Full 365 0.0 0.0
Lane 3 282 40 337 0836 100 743 LOSF 20.8 129.8 Full 370 00 0.0
Approach 743 1.8 0.836 705 LOSF 20.8 129.8
Intersectio 4918 24 0.896 538 LOSD 488 3015

n

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at
entry to short lanes are not included.
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LANE SUMMARY

@ site: 3 [2018 W Dev Saturday Peak]

Intersection: Bruce Highway/Alexandra Street/High Street

Scenario: 2017 Saturday AM

Configuration: Existing

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Optimum Cycle Time - Minimum Degree of Saturation)

Lane Use and Performance
Demand Deg. Lane Average Level of 95% Back of Queue  Lane Lane Cap. Prob.

Flows Cap. Satn Ut Delay  Service Config Length Adj. Block.
Total HV \Veh Dist
vehth S veh/h vic % sec m m % Dbl

South: Bruce Hwy (S)

Lane 1 251 3.0 1414 0177 100 95 LOSA 3.7 226 Short 110 0.0 NA
Lane 2 374 20 834 0448 100 316 LOSC 18.9 115.6 Full 500 0.0 0.0
Lane 3 374 20 834 0448 100 316 LOSC 18.9 115.6 Full 500 00 0.0
Lane 4 290 0.0 384 0.756 100 686 LOSE 20.5 122.9 Short 130 0.0 NA
Lane 5 290 0.0 384 0.75%6 100 686 LOSE 20.5 122.9 Short 110 0.0 NA
Approach 1578 1.4 0.756 417 LOSC 20.5 122.9

East: High Street (E)

Lane 1 400 0.0 1169 0.342 100 165 LOSB 122 73.0 Short 80 0.0 NA
Lane 2 213 2.0 308 0.690 100 65.2 LOSE 14.9 914 Full 110 00 0.0
Lane 3 209 1.6 302 0.690 100 67.7 LOSE 14.7 89.5 Full 110 00 0.0
Approach 821 09 0.690 421 LOSC 14.9 914

North: Bruce Hwy (N)

Lane 1 111 0.0 1098 0.101 100 125 LOSA 22 13.1 Short 110 0.0 NA
Lane 2 420 3.0 548 0.767 100 531 LOSD 28.3 174.7 Full 500 00 0.0
Lane 3 374 3.0 488" 0767 100 521 LOSD 246 152.3 Full 500 0.0 0.0
Lane 4 76 0.0 106 0.712 100 86.8 LOSF 5.8 35.0 Short 55 0.0 NA
Approach 981 24 0.767 50.7 LOSD 28.3 174.7

West: Alexandra Street (W)

Lane 1 174 0.0 338 0514 100 614 LOSE 111 66.6 Short 40 0.0 NA
Lane 2 185 06 360 0.514 100 60.2 LOSE "7 70.6 Full 365 00 0.0
Lane 3 173 4.0 337 0514 100 652 LOSE 11.0 68.6 Full 370 0.0 0.0
Approach 532 15 0.514 62.2 LOSE 1.7 70.6

Intersectio 3941 1.6 0.767 468 LOSD 283 1747

n

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at
entry to short lanes are not included.
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LANE SUMMARY

ﬂ Site: 3 [2018 W Dev Thusday Peak]

Intersection: Bruce Highway/Alexandra Street/High Street

Scenario: 2017 Thursday PM

Configuration: Existing

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Optimum Cycle Time - Minimum Degree of Saturation)

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Back of Queue Lane Lane Cap. Prob.

Flows Cap. satn Utl. Delay Semvice Config Length Adj. Block.
Total HV Veh Dist
veh/h % vehl/h v/c % Sec m m Yo %

South: Bruce Hwy (S)

Lane 1 382 5.0 1404 0.272 100 99 LOSA 6.1 38.7 Short 110 00 NA
Lane 2 545 3.0 696 0.782 100 332 LOSC 30.0 185.2 Full 500 0.0 0.0
Lane 3 678 3.0 867 0.782 100 368 LOSC 41.4 256.0 Full 500 0.0 0.0
Lane 4 252 00 384 0655 100 655 LOSE 17.0 101.9 Short 130 0.0 NA
Lane 5 252 0.0 384 0.655 100 655 LOSE 17.0 101.9 Short 110 0.0 NA
Approach 2108 26 0.782 378 LOSC 41.4 256.0

East: High Street (E)

Lane 1 347 0.0 1089 0.319 100 194 LOSB 1.7 70.1 Short 80 0.0 NA
Lane 2 216 0.0 286 0.757 100 69.2 LOSE 15.8 94.9 Full 110 0.0 0.0
Lane 3 213 0.0 282 0.757 100 71.0 LOSF 15.6 93.5 Full 110 0.0 0.0
Approach 777 0.0 0.757 474 LOSD 15.8 94.9

North: Bruce Hwy (N)

Lane 1 65 2.0 1099 0.059 100 124 LOSA 1.2 7.6 Short 110 00 NA
Lane 2 426 50 567 0.751 100 50.8 LOSD 28.0 176.5 Full 500 00 0.0
Lane 3 386 50 514 0.751 100 499 LOSD 249 156.7 Full 500 0.0 0.0
Lane 4 64 0.0 9 0.668 100 870 LOSF 49 29.6 Short 55 0.0 NA
Approach 941 45 0.751 50.2 LOSD 28.0 176.5

West: Alexandra Street (W)

Lane 1 214 0.0 291 0734 100 634 LOSE 14.3 85.6 Short 40 0.0 NA
Lane 2 217 1.1 296" 0.734 100 635 LOSE 14.4 87.4 Full 385 00 0.0
Lane 3 247 40 337 0.734 100 69.1 LOSE 17.0 106.1 Full 370 00 00
Approach 678 1.8 0.734 655 LOSE 17.0 106.1

Intersectio 4504 24 0.782 462 LOSD 414 2560

n

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at
entry to short lanes are not included.
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LANE SUMMARY

B site: 3 [2028 W Dev Saturday Peak - 150 CT]

Intersection: Bruce Highway/Alexandra Street/High Street

Scenario: 2017 Saturday AM

Configuration: Existing

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Optimum Cycle Time - Minimum Degree of Saturation)

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Back of Queue  Lape Lane Cap. Prob.

Flows €ap. satn Ut Delay  Service Config Length' Adj. Block.
Total HV Veh Dist
veh/h: % weh/h v/c % sec m m % %

South: Bruce Hwy (S)

Lane 1 276 3.0 1384 0.199 100 10.3 LOSA 4.6 28.2 Short 110 0.0 NA
Lane 2 447 2.0 770 0.580 100 37.3 LOSC 25.2 154.2 Full 500 0.0 0.0
Lane 3 447 2.0 770 0.580 100 373 LOSC 25.2 154.2 Full 500 0.0 0.0
Lane 4 317 00 371 0.854 100 76.8 LOSF 245 146.7 Short 130 0.0 NA
Lane 5 317 0.0 371 0.854 100 768 LOSF 245 146.7 Short 110 0.0 NA
Approach 1804 1.4 0.854 471 LOSD 25.2 154.2

East: High Street (E)

Lane 1 438 0.0 1073 0.408 100 209 LOSB 16.1 96.4 Short 80 0.0 NA
Lane 2 232 2.0 269 0.862 100 77.0 LOSF 18.3 11.9 Full 110 00 65
Lane 3 228 16 264 0.862 100 796 LOSF 18.0 109.5 Full 110 0.0 46
Approach 898 0.9 0.862 50.3 LOSD 18.3 111.9

North: Bruce Hwy (N)

Lane 1 121 0.0 1072 0.113 100 135 LOSA 26 15.7 Short 10 0.0 NA
Lane 2 496 3.0 585 0.847 100 566 LOSE 35.8 221.2 Full 500 0.0 0.0
Lane 3 452 3.0 534" 0.847 100 56,0 LOSD 32.0 197.7 Full 500 0.0 0.0
Lane 4 85 0.0 199 0.427 100 748 LOSF 59 35.6 Short 55 0.0 NA
Approach 1154 25 0.847 532 LOSD 35.8 221.2

West: Alexandra Street (W)

Lane 1 194 00 331" 0586 100 622 LOSE 12,6 755 Short 40 0.0 NA
Lane 2 192 05 328 0.586 100 60.3 LOSE 12.2 73.8 Full 365 0.0 0.0
Lane 3 197 4.0 337 0.586 100 66.1 LOSE 12.8 79.9 Full 370 0.0 0.0
Approach 583 1.5 0.586 629 LOSE 12.8 79.9

Intersectio 4440 1.6 0.862 514 LOSD 358  221.2

n

Site Level of Service (LOS) Methed: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at
entry to short lanes are not included.
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LANE SUMMARY

B site: 3 [2028 W Dev Thursday Peak - 150 CT]

Intersection: Bruce Highway/Alexandra Street/High Street

Scenario: 2017 Thursday PM

Configuration: Existing

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Optimum Cycle Time - Shortest Queue)

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Back of Queue  Lane Lane Cap. Prob.

Flows Cap. satn Utl. Delay  Service Config Length Adj. Block.
Total HV Veh Dist
vehth % vehih vic % Sec m m % %

South: Bruce Hwy (S)

Lane 1 419 5.0 1389 0.302 100 10.7 LOSA 7.6 48.2 Short 110 0.0 NA
Lane 2 695 3.0 729" 0.953 100 651 LOSE 55.5 343.3 Full 500 0.0 0.0
Lane 3 769 3.0 807 0.953 100 645 LOSE 63.2 390.5 Full 500 00 0.0
Lane 4 275 0.0 446 0618 100 612 LOSE 18.0 107.9 Short 130 0.0 NA
Lane 5 275 0.0 446 0.618 100 612 LOSE 18.0 107.9 Short 110 0.0 NA
Approach 2433 2.7 0.953 547 LOSD 63.2 390.5

East: High Street (E)

Lane 1 380 0.0 961 0.395 100 263 LOSB 16.0 95.8 Shert 80 0.0 NA
Lane 2 237 0.0 247 0.958 100 97.1 LOSF 21.2 127.4 Full 110 0.0 183
Lane 3 233 0.0 243 0.958 100 99.1 LOSF 20.9 125.6 Full 110 0.0 17.0
Approach 849 0.0 0.958 66.0 LOSE 212 127.4

North: Bruce Hwy (N)

Lane 1 72 2.0 1050 0.068 100 13.0 LOSA 1.4 8.9 Short 110 0.0 NA
Lane 2 500 5.0 529' 0.947 100 815 LOSF 441 277.6 Full 500 0.0 0.0
Lane 3 469 50 496 0.947 100 814 LOSF 40.9 257.5 Full 500 0.0 0.0
Lane 4 71 0.0 84 0.852 100 93.7 LOSF 5.8 34.9 Short 55 0.0 NA
Approach 1112 4.5 0.947 778 LOSF 441 2776

West: Alexandra Street (W)

Lane 1 228 00 273 0.835 100 682 LOSE 16.1 96.8 Short 40 00 NA
Lane 2 234 1.0 280  0.835 100 682 LOSE 16.4 99.6 Full 35 00 0.0
Lane 3 282 4.0 337 0.835 100 742 LOSF 20.8 129.8 Full 370 0.0 0.0
Approach 743 1.8 0.835 705 LOSE 20.8 129.8

Intersectio 5438 2.5 0.958 638 LOSE 632 3905

n

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at
entry to short lanes are not included.
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NETWORK LAYOUT

& Network: N101 [2028 BG With Dev Thurs PM Peak]
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SITES IN NETWORK

Site ID Site Name

B2 Musgrave/High 2028 W Dev Thursday Peak

Bs 2028 W Dev Thursday Peak - High/Site

Y101 2028 BG With Development Thurs PM Peak - Import
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LANE SUMMARY
\/ site: 101 [2028 BG With Development Sat AM Peak - Import]  ## Network: N101 [2028 BG
With Dev Sat AM Peak]

Stockland Rockhampton Centre Expansion
Giveway / Yield (Two-Way)

Lane Use and Performance
Demand Arrival Flows Deg. Lan Averag Levelof 95% Back of Queue Lane Lane Cap. Prob.

Flows Cap. satn e e Service Config Lengt Adj. Block.
Total HV Total HV Util. Delay Veh Dist h
veh/h % vehlh % veh/h  vic % sec m m % %

South: Victoria Place (S)

Lane 1 27 00 27 0.0 1283 0.021 100 57 LOSA 0.1 06 Ful 500 0.0 0.0
Approach 27 00 27 00 0.021 57 LOSA 0.1 0.6

East: High Street (East)

Lane 1 64 00 64 00 1923 0033 268° 16 LOSA 0.0 00  Full 95 00 00
Lane 2 247 0.0 247 0.0 1950 0.127 100 0.0 LOSA 0.0 00  Full 95 00 00
Lane 3 247 0.0 247 0.0 1950 0.127 100 00 LOSA 0.0 00 Shot 11 00 NA
Approach 558 0.0 558 0.0 0.127 0.2 NA 0.0 0.0

North: Victoria Place (N)

Lane 1 56 00 56 00 7990070 100 44 LOSA 0.2 14 Ful 50-33.1"° 0.0
Approach 56 00 56 0.0 0.070 44 LOSA 0.2 14

West: High Street (West)

Lane 1 171 0.0 171 0.0 1385 0.124 100 1.0 LOSA 0.0 0.0  Full 75-283" 0.0
Lane 2 241 0.0 241 0.0 1950 0.124 100 0.0 LOSA 0.0 00  Full 75 00 0.0
Lane 3 241 00 241 0.0 1950 0.124 100 0.0 LOSA 0.0 00 Shot 50 0.0 NA
Approach 654 0.0 654 0. 0.124 0.3 NA 0.0 0.0

Intersectio 1295 0.0 1295 0.0 0.127 05 NA 0.2 1.4

n

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Lane LOS values are based on average delay per lane.
Minor Road Approach LOS values are based on average delay for all lanes.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay
is not a good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Network Model Accuracy Level (largest change in degree of saturation for any lane): 1.2 %
Number of Iterations: 10 (maximum specified: 10)

6 Lane under-utilisation due to downstream effects
N3 Capacity Adjustment due to downstream lane blockage determined by the program.
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LANE SUMMARY

Y/ site: 101 [2028 BG With Development Thurs PM Peak - @& Network: N101 [2028 BG
Import] With Dev Thurs PM Peak]

Stockland Rockhampton Centre Expansion
Giveway / Yield (Two-Way)

Lane Use and Performance
Demand Arrival Flows Deg. Lan Averag Levelof 95% Back of Queue Lane Lane Cap.

Flows Cap. satn e e Service Config Lengt Adj.
Total HV Total HV. Utill. Delay. Veh Dist h
veh/h % vehlh Y% vehth  vic % sec m m._ %

South: Victoria Place (S)

Lane 1 53 00 53 00 1278 0.041 100 57 LOSA 0.2 11 Ful 500 0.0 0.0
Approach 53 00 53 00 0.041 57 LOSA 0.2 11

East: High Street (East)

Lane 1 66 00 66 00 1928 0034 26° 12 LOSA 0.0 00 Ful 95 00 00
Lane 2 255 0.0 255 0.0 1950 0.131 100 0.0 LOSA 0.0 00 Ful 95 00 00
Lane 3 255 0.0 255 0.0 1950 0.131 100 0.0 LOSA 0.0 00 Shot 11 00 NA
Approach 577 0.0 577 0.0 0.131 0.1 NA 0.0 0.0

North: Victoria Place (N)

Lane 1 45 00 45 00 6110074 100 43 LOSA 0.2 11 Ful  50-50.0"° 0.0
Approach 45 0.0 45 0.0 0.074 43 LOSA 0.2 11

West: High Street (West)

Lane 1 134 0.0 134 0.0 1062 0.126 100 09 LOSA 08: 54" Ful 75450 00
Lane 2 247 0.0 247 00 1950 0.126 100 0.0 LOSA 0.0 00 Ful 75 00 00
Lane 3 247 00 247 00 1950 0.126 100 0.0 LOSA 0.0 00 Shot 50 00 NA
Approach 627 0.0 627 0.0 0.126 0.2 NA 0.8 5.4

Intersectio 1302 0.0 1302 0.0 0.131 05 NA 0.8 5.4

n

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Lane LOS values are based on average delay per lane.
Minor Road Approach LOS values are based on average delay for all lanes.

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay
is not a good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Network Model Accuracy Level (largest change in degree of saturation for any lane): 2.3 %
Number of Iterations: 10 (maximum specified: 10)

6 Lane under-utilisation due to downstream effects
N3 Capacity Adjustment due to downstream lane blockage determined by the program.
N5 Continuous Lane results determined by Back of Queue values of downstream lanes.
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LANE SUMMARY

B site: 2 [Musgrave/High 2028 W Dev Saturday Peak] &2 Network: N101 [2028 BG
With Dev Sat AM Peak]

Intersection: Musgrave Street/High Street

2017 AM Peak

Configuration: Existing

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Network Cycle Time - User-Given)

Lane Use and Performance
Demand Arrival Flows Deg. Lan Averag Levelof 95% Back of Queue Lane Lane Cap. Prob.

Flows Cap. satn e e Service Config Lengt Adj. Block.
Total HY Total HV Util. Delay Veh Dist h
veh/h % veh’h % vehth  vic % sec m m % %

South: Musgrave Street (S)

Lane 1 262 2.0 262 2.0 1831 0.143 100 56 LOSA 0.0 0.0 Short 50 0.0 NA
Lane 2 283 1.0 283 1.0 413 0.685 100 481 LOSD 17.7 107.3 Full 270 0.0 0.0
Lane 3 283 1.0 283 1.0 413 0.685 100 481 LOSD 17.7 107.3 Full 270 0.0 0.0
Lane 4 283 1.0 283 1.0 413 0.685 100 481 LOSD 17.7 107.3 Full 270 0.0 0.0
Lane 5 248 0.0 248 0.0 334 0.743 100 572 LOSE 164 984 Shot 110 0.0 NA
Approach 1360 1.0 1360 1.0 0.743 416 LOSD 17.7 107.3

East: High Street (E)

Lane 1 283 1.6 283 1.6 452 0.626 100 559 LOSE 18.5 113.0 Full 185 0.0 0.0
Lane 2 241 0.0 241 0.0 322 0.749 100 714 LOSE 17.3 103.9 Short 90 0.0 NA
Approach 524 0.9 524 0.9 0.749 63.0 LOSE 185 113.0

North: Musgrave Street (N)

Lane 1 139 0.0 139 0.0 334 0416 100 559 LOSE 8.2 491 Short 60 0.0 NA
Lane 2 233 1.0 233 1.0 413 0.563 100 466 LOSD 13.7 83.3 Full 120 0.0 0.0
Lane 3 233 1.0 233 1.0 413 0.563 100 466 LOSD 13.7 83.3 Full 120 0.0 0.0
Lane 4 233 1.0 233 1.0 413 0.563 100 466 LOSD 13.7 83.3 Full 115 0.0 0.0
Lane 5 123 1.9 123 1.9 323 0.381 100 52.3 LOSD 6.9 419 Shot 100 0.0 NA
Approach 960 1.0 960 1.0 0.563 48.7 LOSD 13.7 83.3

West: High Street (W)

Lane 1 337 1.2 337 1.2 450 0.749 100 466 LOSD 21.3 129.3 Full 95 0.0 331
Lane 2 172 2.0 172 2.0 317 0.542 100 585 LOSE 10.7 65.6 Full 95 0.0 0.0
Lane 3 172 2.0 172 2.0 317 0.542 100 585 LOSE 10.7 65.6 Full 95 0.0 0.0
Approach 681 1.6 681 16 0.749 526 LOSD 213 129.3

Intersectio 3525 1.1 3525 1.1 0.749 488 LOSD 213 1293

n

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Network Model Accuracy Level (largest change in degree of saturation for any lane): 1.2 %

Number of Iterations: 10 (maximum specified: 10)
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LANE SUMMARY

B site: 2 [Musgrave/High 2028 W Dev Thursday Peak] #% Network: N101 [2028 BG
With Dev Thurs PM Peak]

Intersection: Musgrave Street/High Street

2017 AM Peak

Configuration: Existing

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Network Cycle Time - User-Given)

Lane Use and Performance
Demand Arrival Flows Deg. Lan Averag Levelof 95% Back ofQueue Lane Lane Cap. Prob.

Flows Cap. satn e e Service Config Lengt Adj. Block.
Total HV Total HV Util.  Delay Veh Dist h
veh/h % vehth Y% veh/h  wvic % 5ec m m. % Y%

South: Musgrave Street (S)

Lane 1 269 40 269 4.0 1806 0.149 100 5.7 LOSA 0.0 0.0  Short 50 0.0 NA
Lane 2 259 0.0 259 0.0 296'0.877 100 55.2 LOSE 17.3 103.8 Full 270 0.0 0.0
Lane 3 353 0.0 353 0.0 403 0.877 100 56.6 LOSE 25.8 154.8 Full 270 0.0 0.0
Lane 4 353 0.0 353 0.0 403 0.877 100 566 LOSE 25.8 154.8 Full 270 0.0 0.0
Lane 5 372 1.1 372 1.1 417 0.891 100 579 LOSE 27.3 165.7 Short 110 0.0 NA
Approach 1607 0.9 1607 0.9 0.891 48.1 LOSD 27.3 165.7

East: High Street (E)

Lane 1 288 1.8 288 1.8 408 0.706 100 59.8 LOSE 196 119.9 Full 185 0.0 0.0
Lane 2 247 0.0 247 0.0 285 0.869 100 824 LOSF 19.6 117.7  Short 90 0.0 NA
Approach 536 09 536 09 0.869 70.2 LOSE 19.6 119.9

North: Musgrave Street (N)

Lane 1 120 0.0 120 0.0 322 0.373 100 56.6 LOSE 7.0 423  Short 60 0.0 NA
Lane 2 191 2.0 191 2.0 398 0.481 100 46.7 LOSD 11.0 67.4 Full 120 0.0 0.0
Lane 3 191 2.0 191 2.0 398 0.481 100 46.7 LOSD 11.0 67.4 Full 120 0.0 0.0
Lane 4 191 20 191 2.0 398 0481 100 46.7 LOSD 1.0 67.4 Full 115 0.0 0.0
Lane 5 8410.2 84 10.2 400 0.210 100 42.0 LOSD 38 253 Short 100 0.0 NA
Approach 778 26 778 26 0.481 47.7 LOSD 11.0 67.4

West: High Street (W)

Lane 1 357 21 357 2.1 407 0.878 100 56.5 LOSE 25.32l 155.0™"  Ful 95 0.0 50.0
Lane 2 161 2.0 161 2.0 281 0.572 100 62.2 LOSE 10.4 63.6 Full 95 0.0 0.0
Lane 3 161 2.0 161 2.0 281 0.572 100 62.2 LOSE 10.4 63.6 Full 95 0.0 0.0
Approach 678 2.1 678 2.1 0.878 59.2 LOSE 25.3 155.0

Intersectio 3599 15 3599 1.5 0.891 534 LOSD 27.3 165.7

n

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Network Model Accuracy Level (largest change in degree of saturation for any lane): 2.3 %

Number of Iterations: 10 (maximum specified: 10)

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at
entry to short lanes are not included.
N4 Average back of queue has been restricted to the available queue storage space.
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LANE SUMMARY

B site: 5 [2028 W Dev Thursday Peak - High/Site] &4 Network: N101 [2028 BG
With Dev Thurs PM Peak]

Intersection: High Street/Kmart

2017 AM Peak

Configuration: Existing

Signals - Fixed Time Coordinated Cycle Time = 65 seconds (User-Given Cycle Time)

Lane Use and Performance
Demand Arrival Flows Deg. Lan Averag Levelof 95% Back of Queue Lane Lane Cap. Prob.

Flows Cap. satn e e Setvice Config Lengt Adj. Block.
Total HV Total HV util. Delay Veh Dist h
0,

veh/h % vehlh % veh/h  vic /o sec m m %
East: High Street (E)
Lane 1 505 0.0 505 0.0 900 0.561 100 59 LOSA 6.6 394 Full 75 0.0 0.0
Lane 2 10419.0 104 19.0 364 0.287 100 186 LOSB 21 14.9 Full 75 0.0 0.0
Approach 609 3.2 609 3.2 0.561 8.1 LOSA 6.6 394
North: Site Access
Lane 1 93 20 93 2.0 1042 0.089 100 8.8 LOSA 1.3 8.1 Full 65 0.0 0.0
Lane 2 194 0.0 194 00 657 0.295 100 18.3 LOSB 45 270  Ful 65 00 00
Approach 286 0.6 286 0.6 0.295 1562 LOSB 4.5 27.0
West: High Street (W)
Lane 1 166 1.0 166 1.0 1844 0.080 100 56 LOSA 0.0 0.0  Short 50 0.0 NA
Lane 2 262 0.0 262 0.0 480 0.545 100 237 LOSC 7.5 447 Full 200 0.0 0.0
Lane 3 262 0.0 262 0.0 480 0.545 100 23.7 LOSC 75 44.7  Short 35 00 NA
Approach 689 0.2 689 0.2 0.545 19.3 LOSB 75 447
Intersectio 1585 15 1585 1.5 0.561 143 LOSB 75 447

n

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Network Model Accuracy Level (largest change in degree of saturation for any lane): 2.3 %

Number of Iterations: 10 (maximum specified: 10)
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LANE SUMMARY

B site: 5 [2028 W Dev Saturday Peak - High/Site] 98 Network: N101 [2028 BG
With Dev Sat AM Peak]

Intersection: High Street/Kmart

2017 AM Peak

Configuration: Existing

Signals - Fixed Time Coordinated Cycle Time = 65 seconds (User-Given Cycle Time)

Lane Use and Performance
Demand Arrival Flows Deg. Lan Averag Levelof 95% Backof Queue Lane Lane Cap. Prob.

Flows Cap. satn e e Service Config Lengt Adj. Blogck.
Total HV Total HV Util. Delay Veh Dist h
veh/h % vehth % vehlh  wvic % sec m m % %

East: High Street (E)
Lane 1 411 1.0 411 1.0 894 0.459 100 56 LOSA 47 284  Ful 75 0.0 0.0
Lane 2 135 70 135 7.0 358 0.377 100 19.0 LOSB 238 180  Full 75 0.0 0.0
Approach 545 2.5 545 25 0.459 89 LOSA 47 284

North: Site Access

Lane 1 120 0.0 120 0.0 1000 0.120 100 99 LOSA 19 1.2 Full 65 0.0 0.0
Lane 2 265 0.0 265 0.0 657 0.404 100 191 LOSB 65 387  Ful 65 0.0 0.0
Approach 385 0.0 385 0.0 0.404 16.3 LOSB 65 387

West: High Street (W)

Lane 1 245 0.0 245 0.0 1857 0.132 100 56 LOSA 0.0 00 Shot 50 0.0 NA
Lane 2 261 00 261 0.0 540 0482 100 217 LOSC 71 425  Full 200 0.0 0.0
Lane 3 261 0.0 261 00 540 0482 100 217 LOSC 7.1 425 Shot 35 0.0 NA
Approach 766 0.0 766 0.0 0.482 165 LOSB 7.1 425

Intersectio 1697 0.8 1697 0.8 0.482 140 LOSB 7.1 425

n

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Network Model Accuracy Level (largest change in degree of saturation for any lane): 1.2 %

Number of Iterations: 10 (maximum specified: 10)

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com

Organisation: CARDNO (QLD) PTY LTD | Processed: Tuesday, 19 September 2017 3:18:37 PM

Project: G:\CEB06360 - Rockhampton Stockland Traffic Study\6360 - Analysis\6360 - SIDRA\CINEMA EXPANSION\Council RFI\High St
Network.sip7
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1 Introduction

11 Background

Cardno has been engaged by Stockland to undertake a Traffic Impact Assessment (TIA) for the proposed
redevelopment of the Cinema precinct at the Stockland Shopping Centre, located 3km north-east of
Rockhampton City. The redevelopment is intended to comprise of refurbishment and upgrade of the existing
cinema and 4,979sq.m of additional retail connecting the main centre building to the cinema.

The DA masterplan is provided at Appendix A.

1.2 Scope

The objective of this Traffic Impact Assessment (TIA) is to understand the traffic and transport issues
associated with the proposed cinema redevelopment. The TIA will support the Development Application (DA)
process and provides the relevant approval authorities, including the Department of Transport and Main Roads
(TMR) and Rockhampton Regional Council (RRC), the opportunity to adequately consider any traffic or
transport related impacts.

The main aspects of this TIA relate to the following:

> Traffic impacts generated by the proposed development
> Impact on the external traffic and transport services

Cardno have been engaged to undertake the following tasks to complete this assessment:

> Review project background and previous related traffic assessment documentation

Commission traffic counts at centre access intersections

Determine current base traffic and projected traffic levels for the development

Develop a desktop model of the local road network

Assess the development traffic impacts at the key intersections

Assess the impacts of the proposed development on the existing Public and Active Transport network

vV V.V V V

1.3 References
The following resources were referred to in the preparation of the report:

> AS2890.1:2004 Parking Facilities Part 1: Off-street Car Parking, Australian Standards, 2004

> Rock e Plan: Rockhampton Region Planning Scheme, Rockhampton Regional Council, 2015

> Guide to Traffic Generating Developments: Updated Traffic Surveys, Roads and Maritime Services
(RMS), NSW Government, August 2013

> Guideline for Assessment of Road Impacts of Developments, Department of Transport and Main Roads,
April 2006

CEBO06360 | 002 Cardno June 2017
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2 Existing Situation

2.1 Rockhampton Centre

Rockhampton Centre is located in Rockhampton’s north-eastern suburbs, and comprises 55,005 $g.m gross
leasable area (GLA) of retail and 3,392 sq.m GLA of cinema for a total centre GLA of 58,397 sq.m.

Figure 2-1 Stockland Rockhampton Centre Location
N, T RS B R Y _&{ ‘

) - Existing Centre
ﬁw TR AT A

Stockland
Rockhampton
Shopping{Centre

ot

b aa, ed
Source: Nearmap Aerial Imagery, maps.au.nearmap.com

2.2 Local Road Network

The site has frontage along Musgrave Street to the east, High Street to the south and the Bruce Highway to
the west. Table 2-1 reports the key characteristics of the local road network.

Table 2.1 Local Road Network Hierarchy

. Nl o Posted :
Authority Classification Ehaadilimit Typical Form

Bruce Hwy (Moores Creek Road) TMR Highway 40km/h Four lane divided

; ; Two / Four lane
High St RRC Urban Arterial Road 60km/h divided
Musgrave St (Rockhampton-Yeppoon State Controlled 2
Road) TMR Road 60km/h Four lane divided
Aquatic Place RRC Urban Access Place 50km/h Two lane undivided

CEBO06360 | 002 Cardno June 2017
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23 Parking and Access
Access to the site is currently provided via eight locations around the perimeter of the site, each shown on
Figure 2-2.

Figure 2.2 Access Locations to Site
Yo T FONC AT LY. S K

ss Locations

Stockland
Rockhampton
ShoppinglCentre

Table 2-2 describes the forms of these identified access points.

Table 2-2 Centre Access Intersections

ID Location Form
1 Aquatic Place/Stockland Access Two way link section
2 High Street Signalised three way
3 High Street\Victoria Place Left in/Left out .
4 Musgrave Street/Blanchard Street o L Left in/Left out
5 Musgrave Street/Clifton Street - Signalised four way _ .
6 Musgrave Street/Cowap Street Signalised three way
i Musgrave Street Left in/Left out .
'8 Bruce Highway Left in/Left out o
CEB06360 | 002 Cardno June 2017
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24 Active Transport Connections

Figure 2-3 illustrates the active transport infrastructure surrounding the centre. External pathways connect the
boundary of the site along the major roads. In addition, there are extensive pedestrian crossings through the
site.

Figure 2-3 Active Transport Network Infrastructure
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25 Public Transport Connections

2.5.1 Public Bus Services

Stockland Rockhampton Centre provides a bus interchange on-site, located between the High Street
signalised access and the Musgrave Street / Clifton Street signalised access intersection, as shown on Figure
2-4. Additional bus stops are provided on Musgrave Street.

Figure 2-4 Bus Interchange Location — Rockhampton Centre
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Table 2-3 summarises the current bus routes, frequencies, and major destinations.

Table 2-3 Bus Routes that Operate To/From Stockland Rockhampton Centre
Inbound Outbound

Major Stops
7-9am 3-6pm 7-9am 3-6pm
401 30 mins 20-60 mins 30 mins 20-80 mins  Glenmore, City Centre, The Range
402 60 mins 60 mins 60 mins 60 mins City Centre, Koongal, Frenchville

CQU, Park Avenue, City Centre, Base
Hospital, Wandal

Glenmore, Base Hospital, City Centre,
The Range, Norman Gardens

403 8:43am 60 mins 8:35am 45 — 60 mins

404 30-60mins 30 -60 mins 60 mins 30 - 45 mins

7:48am, 3:38pm, . . '
406 8:53am 3:56pm 8:10am 60 mins Lakes Creek, City Centre, Koongal
407 30 — 45 mins 3:13pm, 7:34am, 3:55pm, West Rockhampton, City Centre, CQU,
5:13pm 8:55am 5:55pm Base Hospital, Park Avenue, Wandal
410 60 mins 60 mins 60 mins 60 mins Parkhurst, CQU, City Centre
411 60 mins 60 mins 60 mins 60 mins Lakes Creek, Koongal, Norman

Gardens, CQU

There are 7 bus services which provide connections between Stockland Rockhampton and City Centre, with
frequent services into the city during the AM peak, and arriving at Stockland Rockhampton during the PM peak.

Figure 2-5 illustrates the areas serviced by the bus routes, and subsequently the neighbourhoods connected
to Stockland Rockhampton via a direct bus service.

CEBO06360 | 002 Cardno June 2017
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Figure 2-5 Bus Route Network
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3 Proposed Development

31 Summary of Expansion

The proposed expansion is intended to comprise of an additional 215 seat theatre as part of the existing
cinema and 4,979 sq.m GLA of retail. A summary of the existing and proposed expansion yields is provided in
Table 3-1.

Table 3-1  Centre Yields - Existing and Proposed Expansion

Land Use Existing Yield Proposed Expansion Total Centre
Retail 55,005 sq.m 4,979 sq.m 59,984 sq.m
Cinema 954 seats / 3,392 sq.m 215 seats / 601 sq.m* 1,169 seats / 3,993 sq.m*
Total 58,397 sq.m 5,580 sq.m 63,997 sq.m*

3.2 Proposed Development Expansion

The proposed expansion comprises of the following land uses:

> 215 additional seat Cinema
> 4,979 sq.m GLA Retail

The expansion is located on the north-western side of the existing site, which will be positioned over the
existing car parking resulting in an overall gain of 47 spaces. Figure 3-1 illustrates the location of the proposed
expansion.

Figure 3-1 Site Location — Proposed Development Expansion
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Source: Nearmap Aerial Imagery, maps.au.nearmap.com
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3.3 Active Transport Connections

Figure 3-2 illustrates the pedestrian access routes between the existing cinema and the active transport
network. The existing active transport infrastructure lacks formal connections between the main centre and the
cinema. Cinema patrons with a trip purpose at the centre currently need to walk through the car park to gain
access to the centre entrances or the cinema. One of the benefits of the proposed development will be to
enable a more comfortable, convenient route through air conditioned mall space for centre patrons to visit the
cinema, and vice versa.

Figure 3-2 Pedestrian Access between Expansmn Slte and Actwe Transport Infrastructure
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34 Public Transport Connections

3.4.1 Public Bus Services

The existing bus interchange on-site, located between the High Street signalised access and the Musgrave
Street / Clifton Street signalised access intersection, will provide sufficient bus services to cater for the
proposed expansion.

Pedestrian access from the bus interchange and external bus stops to the expansion will be provided through
the centre, which will provide the most desirable route for pedestrians, as illustrated in Figure 3-3.

Figure 3-3 Pedestrian Access between Expansion Site and Bus Stop
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4 Development Impact
41 Existing Traffic Movements
411 Background Traffic Surveys

Traffic surveys were carried out by Austraffic, on Thursday 4*" May between 4:00pm and 7:00pm, and Saturday
6t May between 10:00am and 1:00pm, at the following twelve locations:

Bruce Highway / Musgrave Street - signalised intersection
Musgrave Street / Cowap Street - signalised access intersection
Musgrave Street / Clifton Street - signalised access
Musgrave Street / Blanchard Street - left in/left out access
Musgrave Street / High Street - signalised intersection
High Street / Site Access - left in/left out access

High Street/Site Access - signalised access

High Street / Aquatic Place - roundabout access

A Bruce Highway / High Street - signalised intersection

10. Bruce Highway / Site Access - left in/left out access

11.  Aquatic Place — entry and exit

12. Musgrave Street / Site Access - left in/left out access

© 0 N O OF B e

These locations are shown in Figure 4-1.

Stockland
Rockhampton

ShoppingiCentre

Source: Nearmap Aerial Imagery, maps.au.nearmap.com
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A review of the traffic surveys was undertaken, and the common peak hour period for the centre was identified
for all surveyed intersections, as follows:

> Thursday Peak: 4:30 pm — 5:30 pm.
> Saturday Peak: 11:15 am — 12:15 pm.

4.1.2 Peak (85" Percentile) Generation Assessment

In order to assess the peak demand scenario for Stockland Rockhampton Centre, annual daily door count
data was used to illustrate the pedestrian flow at the centre and to identify the 85" percentile busiest shopping
day of the week. Given that Thursdays and Saturdays are generally considered the busier days of the week,
the 85" percentile Thursday and Saturday were both identified from the door count data. Raw patronage data
has not been reported due to commercial sensitivities.

The 85" percentile Thursday or Saturday corresponds to the 85% busiest Thursday or Saturday of the annual
profile of daily door count data, where the top 15% of the data has been excluded. This assessment approach
is a standard traffic engineering approach which accounts for all, but the highest outliers of the busiest trading
periods. These outliers generally occur over the week before Christmas or a public holiday where designing
for these occurrences would mean a significant over supply the rest of the year.

Cardno has reviewed the Stockland Rockhampton door count data for May 2016 to May 2017. The door
counts from the survey days were included in the data set to accurately capture the relationship between the
survey day traffic generation and the 85" percentile busiest Thursday and Saturday for the centre.

Figure 4-2 and Figure 4-3 show the FY 2016/17 annual trading profile, along with the equivalent survey date
trading volume, and the 85" percentile trading volume for the existing Rockhampton centre.

Figure 4-2 Existing Stockland Rockhampton Centre Patronage and 85"%ile (Thursday)

i P4 -
[ /W \/\ “’__A/ L
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Figure 4-3 Existing Stockland Rockhampton Centre Patronage and 85"%ile (Saturday)
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CEBO06360 | 002 Cardno June 2017

Prepared for Stockland Page 16



Traffic Impact Assessment
Stockland Rockhampton Centre Expansion

The figures illustrate and confirm that the 85t percentile Thursday and Saturday represent the busiest day
over the year, with the exception of the peaks during the Easter and Christmas holidays.

The 85! percentile trading factor was estimated by comparing the patronage for the survey days to the relevant
85t percentile trading patronage. Therefore, the following factors were devised to apply to the traffic survey
volumes, in order to determine an 85t percentile traffic generation for the existing centre:

> 1.26 for Thursday peak hour volumes.
> 1.09 for Saturday peak hour volumes.

By applying the 85! percentile factor to the traffic survey peak volumes, a baseline traffic generation rate for
the existing centre was identified, as shown in Table 4-1.

As the surveys will have captured the trips for the retail and cinema combined, the assessment has separated
the two uses. Trips for the existing cinema have been calculated from previous data received from Stockland
on the operation of the site. More detail for this is provided in section 4.2.2.

The retail component of the centre has been estimated as the difference between the overall centre traffic and
the cinema. All uses have been factored for the 85" percentile trading.

Table 4-1  Existing Peak Hour Traffic Generation

Thursday Peak Saturday Peak

Surveyed Site Traffic Generation — In 1,255 vph 1,831 vph
Surveyed é‘lteTrafﬁc Generation - Out e 1,310 vph b, e 7777'1,645vai -
Surveyed Slte Traffic Generat;;;:m'-lﬁ'“o-t“aflr e 7724,5?55 vph "o B _ 3,476 vph ar
85™ %ile Factor — Overall centre 126 100
85 %ile Centre Traffic Generation ~~ 3236wph*  3776wph*
(LTI RIS R R
Surveyed Cinema Trips (refer section 4.2.2) 96 vph 92 vph
85" %ile Factor - Cinema (efer secton422) 136 101
Fact;r;& 85“‘7"@&;;13 Traffic Gel;era_tlen_ 131;pi1 ; R A vph R
Lo R RN SRR R B S
85t %|le Retail Traffic Generation 3,105 vph 3,678 vph
Exastmg Site GLA - Reta:l - __5_3605 sq. m S 55 005 sq.m o
85t %ile Retail Traffic Generation Rate 5.64 vph 1100 sq.m 6. 69 vph 1100 sq.m

Note * difference in values due to roundmg of 85" percentile factor

As reported, the existing retail trip generation for the centre is estimated at 5.48 vph/100sq.m for Thursday and
6.50 vph/100sqg.m for Saturday.

CEB06360 | 002 Cardno June 2017
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4.2 Development Trip Generation

4.21 Retail Centre

The retail centre adopted a different methodology to identify the generation rate, as that used for the proposed
cinema. The traffic generation rate of a retail centre is significantly influenced by the operation and scale of
the centre in question.

Therefore, the new retail precinct has been considered as a direct increase in GLA of the existing centre. This
is @ common assumption, which aligns with many expansions to shopping centres, providing activities other
than solely retail.

As a result of the broader range of uses and activities at the centre, the duration of trips to the centre are
extended, and trips with multiple purposes are combined into one trip. Therefore, this creates a phenomenon
whereas the floor area expands, the generation rate, per square metre, reduces.

The NSW Roads and Maritime Services (RMS) Guide to Traffic Generating Developments (updated August
2013), provides a table of traffic generation rates for shopping centres dependant on the size of the centre.
This data can be extrapolated into a curve to determine the traffic generation of a particular size centre.

To consider the variance in shopping centre trading patterns between NSW and Queensland, the 85t
percentile traffic generation rate for the existing Stockland Rockhampton Centre (derived in Section 4.1.2), has
been used to calibrate the generation curves specified in the RMS guide, to reflect the actual trading patterns
identified for the Stockland Rockhampton Centre.

Using the calibrated curve, the traffic generation of the new retail precinct expansion has been determined by
increasing the GLA along the calibrated curve.

Figure 4-4 and Figure 4-5 illustrate the actual and calibrated generation curves for the Thursday and Saturday
trading respectively, and where the existing centre and proposed expansion lie on the calibrated curve.

Figure 4-4 Thursday Peak Generation Profile
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Figure 4-5 Saturday Peak Generation Profile
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The estimated traffic generation for the proposed retail expansion is summarised in Table 4-2.

Table 4-2 Trip Generation Estimation — Proposed Retail Expansion

Thursday Peak Saturday Peak

Existing 85" %ile Traffic Generation (55,005 sq.m GLA) 3,105 vph 3,678 vph

85" %ile Traffic Generation Rate (59,984 sq.m GLA) 5.48 vph / 100m? 6.50 vph / 100m?

85" %ile Traffic Generation (59,984 sq.m GLA) 3,288 vph 3,897 vph

Additional Trips from Centre Increase (4,979 sq.m) 183 vph 219 vph
CEB06360 | 002 Cardno June 2017
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4.2.2 Cinema

In order to identify typical travel behaviour for cinema patrons, Cardno conducted travel interview surveys with
patrons of the Rockhampton cinema on Thursday 12 June 2014 and Saturday 14 June 2014. The survey
questions focused on mode of travel to the cinema, and whether patrons combined the trip to the cinema with
other purpose, such as shopping or dining. Hourly ticket sale data from the cinema was also collected over a
three week period to establish the actual number of trips generated by the cinema and establish the mode of
travel during the peak. This sale data was collected in May 2014.

The results of the travel survey indicated that the majority of patrons arrived by private vehicle, however many
arrived as a passenger. Figure 4-6 illustrates the breakdown of travel to the cinema by mode. With
consideration of this, approximately 47% of patrons drove to the cinema (i.e. generates one vehicle trip), and
approximately 15% of patrons were dropped off at the cinema (i.e. generates two vehicle trips; one trip in and
one trip out). This gives a total of 77% of cinema patrons generating new vehicle trips.

Figure 4-6 Travel to Rockhampton Cinema by Mode

Cycle Public Transport Other
Walk 0% 6% 0%
4% =

/

Dropped off by car
15%

Car As Driver
47%

Car As Passenger
28%

It is expected that a number of patrons would intend to combine their trip to the cinema with other purposes,
such as shopping or dining. As shopping and other leisure facilities are easily accessible for cinema patrons,
it is likely that patrons will combine trip purposes. However, to ensure a conservative assessment is
undertaken, the assumption of no cross-utilisation has been adopted.

To be consistent with the traffic survey data, the peak periods adopted for the whole centre have also been
adopted to establish the cinema generation.

Table 4-3 summarises the new trips associated with the proposed cinema, during the same peak periods
adopted for the whole centre.

Table 4-3 Cmema Patron Trips — Proposed Clnema

-' R:ﬂmw“ Trips |

E e o hh ' Wit e : Kes B bt ", : ; et vy ; B o SSh “; ____-—.!
Thursday 4:00pm — 7:00pm 6: OOpm 7:00pm 125 77% 96 vph
Saturday 10:00am — 2:00pm 12:00pm - 1:00pm 119 77% 92 vph

Note * Peak period selected for 3 to 4 hours arcund the centre peak to capture variation in show limes, * Ghosen as the peak hour of

ticket sales within the peak period

The patronage of the average May Thursday and Saturday were calculated to estimate the 85" percentile
factor for the cinema traffic generation, using the same methodology as the centre 85t percentile factor. As
the ticket sale data was an average of three weeks of sale data, the factor compared the average Thursday
and Saturday in May to the 85" percentile Thursday and Saturday, respectively.

The following factors were devised to apply to the cinema traffic volumes:

> 1.36 for Thursday peak hour volumes.
> 1.07 for Saturday peak hour volumes.
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Table 4-4 outlines the factored cinema trips.

Table 4-4 Cinema Patron Trips — Proposed Cinema

Cinema Vehicle Trips 85" Percentile Factor

Factored/Cinema Vehicle Trips
Thursday 96 vph 1.36 131 vph

Saturday 92 vph 1.07 98 vph

Based on the existing 954 seats at the cinema, the trip rate for the cinema is calculated as follows:

> 0.137 vph/seat for Thursday peak hour
> 0.103 vph/seat for Saturday peak hour

423 Total Centre Expansion

Table 4-5 summarises the increase in traffic generation as a result of the overall proposed centre expansion.

Table 4-5 Proposed Trip Generation Estimation —Expansion

Generation Rate Trips
Land Use GFA | Screens
Thursday Saturday Thursday  Saturday
Cinema 215 seats 0.137 vph / seat 0.103 vph / seat 29 vph 22 vph
Retail 4,979 sq.m 5.48 vph / 100m? 6.50 vph / 100m?2 183 vph 219 vph
Total - - - 212 vph 241 vph

Therefore, the expansion as a whole is expected to generate an additional 212 vph during the Thursday PM
peak and 241 vph during the Saturday peak above the existing centre traffic.
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4.3 Traffic Growth Rate

A traffic growth rate of 2.0% per annum has been adopted for the Bruce Highway (Moores Creek Road) and
Musgrave Street. With regards to the lower-order roads (High Street, Clifton Street), it has been assumed that
1% per annum traffic growth will be representative of the future growth. This rate has been adopted for based
on previous agreements with the Department of Transport and Main Roads in Rockhampton.

431 Historic Growth Rate

Cardno analysed TMR's historic AADT data for four sites near the development, as indicated on Figure 4-7.

Figure 4-7 AADT Sites
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Source: Google maps

The historical data ranged from 1998 to 2016. The average annual growth rate for each of the sites was
calculated. These values are reported in Table 4-6. It was shown that for the Bruce Highway (sites A and B),
the average historic growth rate was in the order of 1%. While for Musgrave Street (sites C and D), the growth
rate has been shown to be negative indicating a decrease in background traffic. Notably, all growth rates are
much lower than the 2.0% growth adopted for the assessment.

Table 4 6 P0pu!at|on ABS Census Statlsttcs Rockhampton

Average Annual Growth Adopte
Rate (1998-2016)

S_it_?‘ D O Uocation

A 61005 Bruce nghway at Boland St 1.08%
B 60017 Bruce Highway: 100m Sth Knlght St 0.92%
c 60102 Musgrave Street: Sth Moores Ck -2.14%
D 61076 Musgrave Street: at Eiphlnstone St -0.66%
CEBO06360 | 002 Cardno June 2017

Prepared for Stockiand Page 22



Traffic Impact Assessment
Stockland Rockhampton Centre Expansion

Figure 4-8 presents a comparison to the future AADT volumes when adopting the average historic growth rate
as per Table 4-6 against the adopted 2.0% growth rate. It illustrates the vast overestimation of the adopted
growth rate, with between 10% and 67% inflation above the projected historic trend at the 2028 design horizon.

Figure 4-8 AADT Comparison — Historic Trend vs Adopted Growth Rate
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4.3.2 Population Growth

Population growth for Rockhampton was also investigated to understand the historic growth in the area. Data
from the Australian Bureau of Statistics (ABS) and the Queensland Government Statistician’s Office was
referenced.

The ABS Census data was analysed to understand the historic population growth in Rockhampton city.
Figure 4-9 illustrates the study area for the population values.

Figure 4-9 ABS Census Study Area — Rockhampton City

Gracemere

© 2017 MapData Services Pt BSh

Source: Australian Bureau of Statistics

Table 4-7 reports the recorded population for the Rockhampton study area from the 2001, 2006 and 2011
censuses. The annual growth rate between each of the five year periods was calculated. As shown in the
table, the growth rates were estimated as 0.31% p.a. between 2001 and 2006 and 0.50% p.a. between 2006
and 2011.
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Table 4-7 Population - ABS Census Statistics — Rockhampton

Year Census Population Annual Growth Rate
2001 57,864
2006 58,749 0.31%

2011 60,216 0.50%

Additionally, the Queensland Government'’s population projections were referred to in order to understand the
state government'’s expectation of population growth in Rockhampton. The projections extend to 2036.

As reported in Table 4-8, the annual growth rates for these projections are in the range of 1.3% to 1.7% when
compared to the 2011 base year. However, when looking forward from the 2016 projection, which is the closest
baseline to the 2017 base survey year, the growth rates are in the order of 1.0% to 1.1%.

The study period for the traffic assessment (2017 to 2028) is most closely represented by the growth between
2016 and 2026, which is 1.0% p.a..

Table 4-8 Population Projections - Queensland Government — Rockhampton LGA

Year Census Population A?;;,Ia ,: (g;gm:ra}te Ar(l;;fé s;g:t;‘e:ste

2011 78,939 4 )
2016 85701 1.7% :
2021 90013 4% 10%

2026 94,647 O 13% 1.0%
- 2031  e9321 13% 1%

2036 104100 1.3% 1.1%

Source: Projected population. by local government area, 2011 to 2036 {medium series), Queensland Government Statistician’s Office

The main findings from these various data sources is that growth in Rockhampton has been and is predicted
to be in the order of 1% or less. Therefore, the adopted traffic growth rate of 2.0% p.a. on the state controlled
road network is considered to be a gross overestimation of the baseline traffic growth. However, following on
from previous discussions with TMR, Cardno will adopt the 2.0% p.a. growth rate for the assessment to remain
conservative.
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4.4 Distribution

441 Access Distribution

The access distribution observed in the traffic surveys has generally been adopted to represent the distribution
of the additional traffic associated with the proposed expansion. However, given the proposed expansion is
located in the north-eastern corner of the site, it has been assumed that 50% of expansion traffic will utilise the
two closest access points, being the left in/left out on the Bruce Highway and the Aquatic Place entrance.

4.4.2 External Distribution

A review of the traffic survey data has been undertaken, in order to establish an approximate distribution of
expansion traffic passing through the three external intersections:

1. Bruce Highway / Musgrave Street - signalised intersection
2.  Musgrave Street / High Street - signalised intersection
3. Bruce Highway / High Street / Alexandra Street - signalised intersection

The following distribution assumptions, as illustrated on Figure 4-10, have been drawn from the traffic surveys
and adopted for the assessment of the expansion traffic.

Figure 4-10 Expansion Traffic Distribution
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4.4.3 Directional Distribution

The arrival / departure splits for trips associated with the existing centre and proposed expansion have been
adopted from the existing centre travel patterns, estimated from the survey data. The adopted rates are shown
in Table 4-5.

Table 4-9  Adopted Directional In / Out Split

Time Period IN ouTtT
Thursday 50% 50%
Saturday 50% 50%
CEB06360 | 002 Cardno June 2017
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5 Intersection Assessment

51 Assessed Intersections
For this assessment, the following intersections have been assessed and are illustrated on Figure 5-1:

1. Bruce Highway / Musgrave Street - signalised intersection

Musgrave Street / Cowap Street - signalised access intersection
Musgrave Street / Clifton Street - signalised access

Musgrave Street / High Street - signalised intersection

High Street / Site Access - signalised access

High Street / Aquatic Place - roundabout access

Bruce Highway / High Street / Alexandra Street - signalised intersection
Bruce Highway / Site Access — left in left out access

R EDR

Figure 5-1 SIDRA Assessment Locations
% TR Y N o Y v Tt v L

Stockland
Rockhampton
ShoppingjCentre

O T Rk R S ,.l.
Source: Nearmap Aerial Imagery, Inaps.au.nearmap.com

It is noted that the minor access points (left in/left out) have not been analysed in SIDRA.
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5.2 Assessment Scenarios
The following scenarios have been assessed for the proposed expansion development:

2017 Background Traffic.

2018 Background Traffic.

2028 Background Traffic.

2018 With Development Expansion (Year of Opening).

2028 With Development Expansion (710 year Design Horizon).

A

vV V. V V

The background, development, and design traffic volumes have been included at Appendix B.
The SIDRA analysis files for all intersections are provided at a file share link, found at Appendix C.

53 SIDRA Assessment Criteria

The performance of each study intersection was analysed using SIDRA Intersection 7 (SIDRA) which is an
industry recognised analysis tool that estimates the capacity and performance of intersections based on input
parameters, including geometry and traffic volumes, and provides estimates of an intersection’s Degree of
Saturation (DOS), queues and delays. Simplistically, DOS is a measure of the proportion of traffic entering an
intersection relative to the intersection’s capacity. Table 5-1 provides the defined DOS intervention thresholds
for intersections.

Table 5-1 Thresholds for Intersection Performance

~ DOS Threshold

less than or equal to 0.90

Signals

Roundabout less than or equal to 0.85

Priority-controlled
Source: TMR Guidelines for Assessment of Road Impacts of Dé&é.’opf’hefi (2008)

less than or equal to 0.80

The guideline notes that a DOS exceeding the values indicated in Table 5-1 identifies that an intersection is
nearing its practical capacity and upgrade works may be required. Above these threshold values, users of the
intersection are likely to experience rapidly increasing delays and queuing.
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5.4 Operational Assessment Results

5.4.1 Bruce Highway / Musgrave Street Intersection

The current configuration of this intersection is a four-way signalised arrangement. The aerial and SIDRA
assessed layout are illustrated on Figure 5-2.

Figure 5-2 Current and SIDRA Assessed Layout — Bruce Highway / Musgrave Street Intersection
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The results of the SIDRA assessment, for all assessed scenarios, are summarised in Table 5-2.

Table 5-2 SIDRA Outputs - Bruce Highway / Musgrave Street Intersection
Thursday PM Peak Saturday-AM Peak
Scenario Average 95thotile Average 95t %tile

DOS

Delay Queue Delay Queue
2017 Background o712 464 1414 0.663 447 1234
2018 Background 0728 466 1448 0678 44.9 127.4
2028 Background .~ o878 534 2017 0820 482 1777
2018 With Development 0741 469 1467 0701 451 131.2
2028 With Development 0.887 55.0 206.5 0834 488 183.9

The results of the analysis indicate that the four-way signalised arrangement operates within the typical
performance thresholds (DOS = 0.90 for signalised), for all assessed scenarios. It is noted that with the
inclusion of the proposed expansion traffic, the average delay and 95t percentile queue are not significantly
impacted, when compared to the background scenarios.
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5.4.2 Musgrave Street / Cowap Street Intersection

The current configuration of this intersection is a three-way signalised arrangement. The aerial and SIDRA
assessed layout are illustrated on Figure 5-3.

Figure 5-3 Current and SIDRA Assessed Layout — Musgrave Street / Cowap Street Intersection
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The results of the SIDRA assessment, for all assessed scenarios, are summarised in Table 5-3.

Table 5-3 SIDRA Outputs — Musgrave Street / Cowap Street Intersection
Thursday PM Peak Saturday AM Peak
Scenario Average  95"%tile Average  95M%tile

Delay Queue DOS Delay Queue
2017 Background 0.420 46 27.9 0536 108 810
2018 Background 0428 45 279 053 105 798
2028 Background 0499 37 279 0507 63 477
2018 With Development 0442 49 207 0.550 106 836
2028 With Development 0514 41 207 0817 64 494

The results of the analysis indicate that the current form of the intersection operates within the typical
performance thresholds (DOS < 0.90 for signals), for all assessed scenarios. It is noted that with the inclusion
of the proposed expansion traffic, the average delay and 95" percentile queue are not significantly impacted,
when compared to the background scenarios.
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5.4.3 Musgrave Street / Clifton Street Intersection

The current configuration of this intersection is a four-way signalised arrangement. The aerial and SIDRA
assessed layout are illustrated on Figure 5-4.

Figure 5-4 Current and SIDRA Assessed Layout — Musgrave Street / Clifton Street Intersection
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The results of the SIDRA assessment, for all assessed scenarios, are summarised in Table 5-4.

Table 5-4 SIDRA Outputs — Musgrave Street / Clifton Street Intersection
Saturday AM Peak

Scenario Average 95thotile DOS Average 95th%tile
Delay Queue Delay Queue
2017 Background 0.306 5.6 22.6 0.275 56 22.9
2018 Background 0312 56 226 0281 55 29
2028 Background 0373 51 226 03% 51 228
2018 With Development 0317 56 236 0286 56 241
2028 With Development 0378 52 236 0342 52 241

The results of the analysis indicate that the current form of the intersection operates within the typical
performance thresholds (DOS < 0.90 for signals), for all assessed scenarios. It is noted that with the inclusion
of the proposed expansion traffic, the average delay and 95" percentile queue are not significantly impacted,
when compared to the background scenarios.
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544 Musgrave Street / High Street Intersection

The current configuration of this intersection is a four-way signalised arrangement. The aerial and SIDRA
assessed layout are illustrated on Figure 5-5.

Figure 5-5 Current and SIDRA Assessed Layout — Musgrave Street / High Street Intersection
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The results of the SIDRA assessment, for all assessed scenarios, are summarised in Table 5-5.

Table 5-5 SIDRA Outputs — Musgrave Street / High Street Intersection
Thursday PM Peak Saturday AM Peak

Scenario Average 95" tile Average 95M%itile
Delay Queue Delay Queue
2017 Background 0.763 47.6 117.5 0.633 49.1 100.9
2018 Background 0770 478 1194 0638 49.2 1045
2028 Background 0876 526 1595 0742 464 1164
2018 With Development 0781  50.2 132.8 0663 467 1026
2028 With Development 0891 534 1657 0749 488 1203

The results of the analysis indicate that the current form of the intersection operates within the typical
performance thresholds (DOS = 0.90 for signals), for all assessed scenarios. It is noted that with the inclusion
of the proposed expansion traffic, the average delay and 95" percentile queue are not significantly impacted,
when compared to the background scenarios. It should be noted that queuing on Thursday blocks the left
in/out access to the Stockland Centre off High Street seen in Figure 5-6.
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Figure 5-6 Peak Queuing on High Street/Site Access and Musgrave Street/High Street
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54.5 High Street / Site Access Intersection

The current configuration of this intersection is a four-way signalised arrangement. The aerial and SIDRA
assessed layout are illustrated on Figure 5-7.

Figure 5-7 Current and SIDRA Assessed Layout — High Street / Site Access Intersection
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The results of the SIDRA assessment, for all assessed scenarios, are summarised in Table 5-6.

Table 5-6 SIDRA Outputs — High Street / Site Access Intersection

Thursday PM Peak Saturday AM Peak

bos - N R ves | T RTAR
2017 Background 0.492 13.5 382 0.418 13.7 366
2018 Background 0497 140 386 0422 138 366
2028 Background 0546 143 431 0464 139 406
2018 With Development 0512 141 403 0441 13.8 387
2028 With Development 0.561 143 447 0482 14.1 425

The results of the analysis indicate that the current form of the intersection operates within the typical
performance thresholds (DOS = 0.90 for signals), for all assessed scenarios. It is noted that with the inclusion
of the proposed expansion traffic, the average delay and 95 percentile queue are not significantly impacted,
when compared to the background scenarios.
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5.4.6 High Street / Aquatic Place Intersection

The current configuration of this intersection is a roundabout arrangement. The aerial and SIDRA assessed
layout are illustrated on Figure 5-8.

Figure 5-8 Current and SIDRA Assessed Layout — High Street / Aquatic Place Intersection
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The results of the SIDRA assessment, for all assessed scenarios, are summarised in Table 5-7.

Table 5-7 SIDRA Outputs — High Street / Aquatic Place Intersection

'Saturday AM Peak

== e e
2017 Background 0.364 6.6 185 0533 76 317
2018 Background 0366 66 187 0534 76 320
2028 Background 0379 65 202 0.551 725 %58
2018 With Development 0408 68 217 058 79 402
2028 With Development ~ 0.423 67 234 0605 80 451

The results of the analysis indicate that the current form of the intersection operates within the typical
performance thresholds (DOS =< 0.85 for roundabouts), for all assessed scenarios. It is noted that with the
inclusion of the proposed expansion traffic, the average delay and 95" percentile queue are not significantly
impacted, when compared to the background scenarios.

Although the SIDRA results suggest the intersection has capacity remaining, Council advised (advice from
Stuart Harvey, email dated 24 May 2017) that the intersection has been identified in the Plans for Trunk
Infrastructure as requiring an upgrade subject to future demand, in conjunction with a required duplication of
the High Street bridge. The operational results of the roundabout indicate that the existing form will be suitable
for the design horizon scenario.

Analysis of the adjacent Bruce Highway / High Street / Alexandra Street, however, indicates that queues on
High Street will extend through to the High Street / Aquatic Place intersection. The extent of the queues are
illustrated on Figure 5-9. As shown, the Thursday PM peak is the critical period, where queues are shown to
extend through the roundabout in both the background and with development scenarios.
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-affews Thursday 2028 PM Peak Background queuing
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The upgrade of the High Street / Aquatic Place intersection to signals will allow the queueing impacts to be
controlled through signal co-ordination with the Bruce Highway / High Street / Alexandra Street Intersection,
in addition to the other signalised intersections along High Street.

With respect the queuing on Aquatic Place, the Saturday peak period indicates that the queue extends past
the existing access to Bob Jane T-Mart, which is shown to occur in the 2028 background scenario regardless
of the development. The impact of the development traffic is minimal, with an additional 10m queuing expected.
It is recommended that a ‘Keep Clear’ section be provided at the access to ensure turning movements are not

blocked by the queue.
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5.4.7 Bruce Highway / High Street / Alexandra Street Intersection

The current configuration of this intersection is a four-way signalised arrangement. The aerial and SIDRA
assessed layout are illustrated on Figure 5-10. TMR has advised via email (from Greg McTier, dated 17 May
2017) that ‘new works are to occur at this intersection in the next few weeks. These works include the provision
of a new pedestrian crossing across High Street.’ As these works are planned for the immediate future, the
modelled intersection includes the new crossing and the associated signal phasing.

Figure 5-10 Current and SIDRA Assessed Layout — Bruce Highway / High Street / Alexandra Street
Intersection
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The results of the SIDRA assessment, for all assessed scenarios, are summarised in Table 5-8.

Table §-8 SIDRA Outputs — Bruce Highway / High Street / Alexandra Street Intersection
Saturday AM Peak

s e e e R A
2017 Background 0.737 433 2127 0742 46.0 166.0
2018 Background 0763 455 2333 0740 460 1688
2028 Background 0951 616 3904 0835 500 2159
2018 With Development 0782 464 2560 0760 467 1752
2028 With Development 0954 628 3901 0858 515 2268

The results of the analysis indicate that the current form of the intersection operates within the typical
performance thresholds (DOS < 0.9 for signals), for all assessed scenarios except the 10 year forecasts. The
future background traffic and future with development traffic scenarios both exceed the performance
thresholds.

High levels of queuing for the 10 year future scenarios are noted on the east approach on High Street. Queuing
exceeds approach lane distances and spills back to the adjacent roundabout intersection on High Street and
Aquatic Place as illustrated in Figure 5-9. The addition of the development traffic to the 2028 background traffic
increases the queuing by 10.8m (approximately 2 vehicle lengths), which is not considered significant.

Additionally, with the inclusion of the proposed expansion traffic, the average delay is not significantly impacted
when compared to the background scenario, indicated by the 1.2 second increase in average delay.
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5472 Sensitivity Analysis — Growth Rate

As discussed in section 4.3, the adoption of a 2% p.a. growth rate on the state controlled road network is
considered to be a conservative assumption. Thus, a sensitivity analysis was undertaken to test the lower
growth rate of 1% p.a. on the Bruce Highway which is representative of historic trends and population data.

The assessed configuration of this intersection is as per the layout shown in Figure 5-10. The results of the
sensitivity assessment, for all assessed scenarios, are summarised in Table 5-9.

Tabie 5-9 SIDRA Outputs Bruce Highway / High Street ! Alexandra Street Intersection

| ‘ ' Thursday PM Peak Saturday AM Peak
v [ o i e e Bm RIS
2017 Background 0737 433 2127 0742 460 1660
2018Background 0751 435 2190 0749 462 1682
2028 Backgr(;t;tc; 0.882 520  289.0 0.798 485 1902
2018 With Development ~ 0.770 463 2355 0770 469 1761
2028 With Development 0895 540 3007 0823 495 1994

The results of the analysns indicate that the current form of the intersection operates within the typlcal
performance thresholds (DOS < 0.9 for signals), for all assessed scenarios.

Furthermore, the impact of queuing on the eastern leg of the intersection will be reduced, with no queue

blockage at the adjacent High Street / Aquatic Place intersection for both without and with development
scenarios.

With the inclusion of the proposed expansion traffic, the average delay is not significantly impacted when
compared to the background scenario, indicated by the 2 second increase in average delay. Therefore, the
more representative growth rate of 1% p.a. on Bruce Highway indicates that the intersection will perform within
capacity thresholds at the design horizon with the development traffic.
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54.8 Bruce Highway / Left in Left out Access

The existing left in left out access at the Bruce Highway accommodates two left turn lanes into the site and
one left turn lane exiting the site. The aerial and SIDRA assessed layout are illustrated on Figure 5-11.

Figure 5-11 Current and SIDRA Assessed Layout — Bruce Highway / Left in Left Out Intersection
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The results of the SIDRA assessment, for all assessed scenarios, are summarised in Table 5-10.

Table 5-10 SIDRA Outputs - Bruce Highway / Left in Left Out Intersection
Thursday PM Peak

Saturday AM Peak

g T e L Bl RE
2017 Background 0.217 6.2 3.4 0.209 6.2 46
2018 Background RIS 0.—2'2a B E L -___;5“ o __m a E . 74; N
2028 Background 0264 68 3.8 0255 68 50
2018 With Development 022 63 42 0.214 63 5.5
2028 With Development 0265 69 46 0256 69 60

The results of the analysis indicate that the existing arrangement operates within the typical performance
thresholds (DOS =< 0.90 for signalised), for all assessed scenarios. It is noted that with the inclusion of the
proposed expansion traffic, the average delay and 95" percentile queue are not significantly impacted, when
compared to the background scenarios.

5.4.9 Summary

An assessment of the development traffic generation has indicated that the key intersections will operate within
acceptable capacity thresholds with the exception of the Bruce Highway / High Street / Alexandra Street
intersection. However, this intersection will exceed capacity thresholds in the background traffic scenario,
regardless of the development traffic.

The addition of development traffic at this intersection is expected to be 1.9% and 2.5% of the 2028 background
traffic volumes for the Thursday and Saturday peaks, respectively. This is not considered to be a significant
impact and therefore, mitigation of the development impact is not considered to be reasonable.
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6 Car Parking Study

6.1 Parking Requirement

As per discussions in the pre-lodgement meeting with Council on 19" April 2017, the following minimum
parking rates were agreed upon:

> Shopping Centre - 4.1 spaces per 100 sq.m of gross leasable floor area; and
> Theatre (extension) — one (1) space per five (5) seats; or one (1) space per fifteen (15) sq.m of gross
floor area, whichever is greater.

Based on the proposed yield, Table 6-1 outlines the minimum parking requirement.

Table 6-1

4

7 55,005 + 4,979

Shopping Centre = 50,984 sq.m 4.1 spaces/100 sq.m 2,459 spaces

Cinema Bp4 ;:;t{s) Z: 188 Greater of: 1 space per 5 seats or Greater of: 234 spaces or
3,993 sq.m* 1 space per 15 sq.m 266 spaces

Total 63,977 sq.m 2,725 spaces

Therefore, the minimum parking required for the expanded centre is 2,725 spaces.
6.2 Parking Provision

The centre currently provides for 2,823 spaces with a net centre GLA of 55,005 sq.m excluding the cinema.
The proposed expansion is intended to comprise of an additional 215 seat theatre as part of the existing
cinema and 4,979 sq.m GLA of retail.

The development proposes a net increase of 15 spaces, bringing the total provision post-expansion to 2,838
spaces. This equates to a parking rate of 4.73 spaces per 100 sq.m excluding cinema GLA and 4.44 spaces
per 100 sq.m GLA including cinema GLA.

This provision meets the minimum requirement of 2,725 spaces, as indicated in Table 6.1, and exceeds the
minimum parking rate of 4.1 spaces per 100 sq.m, therefore the proposed plans are deemed to provide
sufficient parking for the overall centre post expansion.
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7 Servicing Provision

[ Design Servicing Vehicles

Servicing will be provided as part of the expansion area, with a loading area located at the existing ground
floor parking area north of Aquatic Place. This loading area will service the cinema and additional retail areas
of the expansion.

The loading area has been designed to be separate from the main parking area, with a wall enclosing the
space on the northern side. Access by service vehicles will be via Aquatic Place, with vehicles reversing into
the loading zone and driving forward to exit.

A swept path assessment has indicated that servicing will be achieved for the following vehicles:

> Heavy rigid vehicle (HRV)

> 19.0m Articulated Vehicle (AV)
The swept paths are attached at Appendix D. It is shown that the HRV and AV will be able to access the
loading area and exit the site without impacting on parking spaces. Service vehicles will be fully enclosed
within the loading area, therefore the parking aisle will be kept clear for customer vehicle movements. The
parking area to the immediate south of the loading zone has been amended to ensure the service vehicle
movements do not impact on parking.
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8 Summary and Conclusions

Cardno has been engaged by Stockland to undertake a Traffic Impact Assessment (TIA) for the proposed
expansion of Stockland Rockhampton Centre, located 3km north-east of Rockhampton City. The
redevelopment is intended to comprise of refurbishment and upgrade of the existing cinema and 4,979sq.m of
additional retail connecting the main centre building to the cinema. The expansion is located on the north-
western side of the existing site, which will be positioned over the existing car park.

Analysis was carried out to determine the existing centre generation and anticipated increase in generation as
a result of the proposed expansion. The potential impact on the centre has been reviewed, with a focus on the
operation of the access intersections and the parking provision.

8.1 Development Impact

The existing and proposed development has been assessed during a peak period, considered as the 85"
percentile period which matches the top 15% busiest time period of the shopping year. The following
conclusions have been made from the assessment:

> The existing traffic survey data indicates the Thursday and Saturday peak generation volumes for the
centre are 2,565 vph and 3,476 vph, respectively.

> By applying the 85" percentile factor, the Thursday and Saturday peak generation volumes for the
centre become 3,236 vph and 3,776 vph.

> The retail and cinema components of the traffic generation were separated to differentiate the projected
trip generation for the two uses

> Regarding the retail component, the 85" percentile factor was used to calibrate the standard RMS
generation curves for a shopping centre. The existing retail trip generation of 3,105 vph and 3,678 vph
for the Thursday and Saturday peak periods, respectively, will be increased to 3,288 vph and 3,897 vph.
This equates to an additional 183 vph and 219 vph for the Thursday and Saturday peak periods,
respectively

> Regarding the cinema component, the 85" percentile factor was used to calibrate the existing cinema
generation which was estimated from patron surveys and ticket sale data. The existing cinema trip
generation of 131 vph and 98 vph for the Thursday and Saturday peak periods, respectively, will be
increased to 160 vph and 120 vph. This equates to an additional 29 vph and 22 vph for the Thursday
and Saturday peak periods, respectively

> Therefore, the total expansion will result in an additional 212 vph and 241 vph for the Thursday and
Saturday peak periods, respectively.

8.2 Traffic Impact

The intersection assessment was undertaken for the eight key intersections including four external
intersections, three signalised site access intersections and one left in left out access intersection, during the
Thursday and Saturday peak periods. The following conclusions have been made from the assessment:

> The assessment adopted a 2% p.a. growth rate for the state controlled road network which is considered
conservative but requested by TMR

> The site access intersections operate within acceptable capacity thresholds with the expansion traffic

> The external intersections operate within acceptable capacity thresholds with the exception of the Bruce
Highway / High Street / Alexandra Street intersection which was shown to exceed capacity thresholds
at the 2028 without and with development scenarios

> A sensitivity analysis for this intersection testing the impact of a lower growth rate of 1% p.a. on the state
controlled road network indicates that the intersection will remain within acceptable capacity thresholds
at the 2028 design horizon for both without and with development scenarios

> Queuing was shown to spill back from the Bruce Highway / High Street / Alexandra Street intersection
to block the High Street / Aquatic Place intersection, however this is expected to be an issue in the
background scenario, with the development traffic causing minimal impact. Sensitivity analysis for the
1% p.a. growth rate scenario has indicated that queues will be contained with storage lengths.

Overall, the assessment indicates that the access intersections operate sufficiently with the inclusion of the
proposed expansion and do not cause a significantly detrimental impact to the existing road network. While
the Bruce Highway / High Street / Alexandra Street intersection is expected to exceed capacity thresholds, this
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is expected to occur in the background scenario and therefore mitigation works are not considered to be the
responsibility of the developer.

8.3 Parking Impact

The centre currently provides for 2,823 spaces. Plans for the expansion indicate that a net gain of 15 spaces
will be provided. This brings the total provision post-expansion to 2,838 spaces, which equates to an overall
parking rate of 4.73 spaces per 100 sq.m excluding cinema GLA and 4.44 spaces per 100 sg.m GLA including
cinema GLA.

This is in excess of the minimum parking rates outlined by Council which results in a parking requirement of at
least 2,725 spaces. Therefore, the proposed parking provision is considered sufficient for the expansion.
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