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AMENDMENT NO. 1 TO THE
CENTRAL ALKIMOS AGREED STRUCTURE PLAN NO. 95

The City of Wanneroo, pursuant to its District Planning Scheme No. 2, hereby amends the
above Agreed Structure Plan by:

1. Amending Part 1 Table 1 — Strategic Local Public Open Space in accordance with the
following:
STRATEGIC LOCAL SIZE (HA) FUNCTION MANAGEMENT
POS SITES RESPONSIBILITY
(A) Conservation 1.49 Conversation Clty of Wanneroo
(B) Passive Recreation 53 Passive Recreation Clty of Wanneroo
2. Replacing Part 1 Plan 1 — Central Alkimos Structure Plan with the plan appended to

this report (Appendix A)



This Structure Plan Amendment is prepared under the provisions of the City of Wanneroo
District Planning Scheme No. 2

IT IS CERTIFIED THAT THIS STRUCTURE PLAN AMENDMENT NO. 1 TO THE CENTRAL
ALKIMOS AGREED STRUCTURE PLAN NO. 95

WAS APPROVED BY

RESOLUTION OF THE WESTERN AUSTRALIAN PLANNING COMMISSION ON

an officer of the Commission duly authorised by the Commission pursuant to section 24 of
the Planning and Development Act 2005 for that purpose, in the presence of:

................................................. Witness



PART 2 - EXPLANATORY REPORT

AMENDMENT NO. 1 TO THE

CENTRAL ALKIMOS AGREED STRUCTURE PLAN NO. 95

1.0 BACKGROUND

The Central Alkimos Agreed Structure Plan No. 95 comprises approximately 255 hectares of
land and at ultimate development will cater for approximately 1,600 residential dwellings. The
design of the Structure Plan also provides 110 hectares of a combination of conservation
public open space and district playing fields, 9.1 hectares of Business, Mixed Use and
Commercial zoned land and allocation for a primary school and high school.

The Central Alkimos Agree Structure Plan No .95 was approved by the Western Australian
Planning Commission on 6 February 2017. The proposed amendment is the first revision to
the Structure Plan since its approval.

As part of the detailed design process associated with the preparation of the Stage 1
subdivision application, issues have been identified associated with the approved Strategic
Local Public Open Space network and the movement / access network.

The purpose of Amendment No. 1 is to amend the Structure Plan to address the
aforementioned issues.

2.0 PROPOSED AMENDMENT
2.1 Consolidate and relocate portions of Strategic Local Public Open Space

Amendment No. 1 proposes to consolidate and relocate the approved Strategic Local Public
Open Space (POS) locations A and B. This is due to the finished level of Strategic POS B,
which is located on the southern side of Alkimos Drive, being 2 to 4 metres below the level of
the finished levels of the surrounding roads, including Alkimos Drive. The level difference is
due to the vertical alignment of Alkimos Drive being fixed as a result of it having to go over the
proposed northern rail line extension to the east and to have an acceptable intersection
gradient with Marmion Avenue to the west.

The level difference between the surrounding road network and Strategic POS B will result in
the retained bushland being in a depression, surrounded by retaining walls. This will result in
an inaccessible portion of open space with poor surveillance and usability.

In order to address this issue and provide an improved outcome for the Strategic POS, the
proposed amendment consolidates Strategic POS A and Strategic POS B into one area of
open space at the corner of Marmion Avenue and Alkimos Drive.

The previous portions of Strategic POS A and B will be rezoned to ‘Mixed Use’ and ‘Residential
RMD25-R60’ in accordance with the surrounding area. The previous Strategic POS C will be
renamed as Strategic POS B.



In order to identify areas of possible conservation, a survey of native trees which may provide
potential breeding habitat for black cockatoos was undertaken in late 2014. The trees being
retained in the new proposed Strategic POS A, totalling 9, were in ‘Excellent’ to ‘Good’ health
and rigour and suitable for retention in open space.

The following Viability Assessment Table has been prepared in accordance with Schedule 5
of the City’s Local Planning Policy 4.3: Public Open Space to demonstrate that proposed
Strategic POS A meets the conservation requirements of the Policy. A minimum score of 14
is required for a conservation POS area to be considered viable.

VIABILITY FACTOR CATEGORY SCORE
Size Less than 4ha 2
Shape Circle, square or squat rectangle 3.5
Perimeter to Area Ratio Greater than 0.02 less than 0.04 2
Vegetation Condition ?ggﬁg E)(;(r:r?:)llizrtlzzly Degraded 6.5
Connectivity - 0
TOTAL 14

The proposed Strategic POS A meets the minimum score requirement of the Policy. The new
proposed Strategic POS A has an overall area of 1.5 hectares. The previous Strategic POS A
and B had a combined overall area of 1.05ha. As a result of the proposed amendment, the
City will be receiving an additional 4,500m? of conservation open space compared to the
design of approved ASP No. 95.

The below tables are extracts of the Strategic Local Public Open Space summary from the
approved ASP No. 95 and the proposed amendment to ASP No. 95.

Table 1 — Strategic Local Public Open Space (Approved ASP No. 95)

STRATEGIC LOCAL MANAGEMENT
POS SITES SIZE (HA) FUNCTION RESPONSIBILITY
. Conservation / .
(A) Conservation 0.70 Passive Recreation City of Wanneroo
Conservation / .
i . . City of Wanneroo
(B) Conservation 0.35 Passive Recreation y
(C) Passive Recreation | 5.3 Passive Recreation City of Wanneroo

Table 1 — Strategic Local Public Open Space (Amendment 01 to ASP No. 95)

STRATEGIC LOCAL SIZE (HA) FUNCTION MANAGEMENT
POS SITES RESPONSIBILITY
(A) Conservation 1.49 Conversation Clty of Wanneroo
(B) Passive Recreation 53 Passive Recreation Clty of Wanneroo




Figures 1 and 2 are extracts from the approved Structure Plan No. 95 and the proposed
amended Structure Plan detailing the proposed consolidation, relocation and rezoning.

Figure 1 — Approved Structure Plan No. 95
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2.2 Modify road network to include an additional Neighbourhood Connector
Road

During the original LSP preparation and development, a “Traffic and Movement Network”
report was prepared by Bruce Aulabaugh Traffic Engineering and Transport Planning. This
report provided an analysis of the road network relevant to the LSP area for the ultimate traffic
demand scenario in 2031, for which it remains relevant. This report defined an ultimate
proposed road network for the LSP area. However, the report did not consider the staging of
development or analyse the performance of ultimate intersection layouts under interim
demands.

The Central Alkimos project team liaised with the City of Wanneroo in late 2016 requesting
consideration of a temporary access arrangement from Marmion Avenue in lieu of the ultimate
access arrangements to aid and facilitate access to the first stages of development from
Marmion Avenue. This temporary access request was given in-principle support by the City,
subject to a number of conditions, including the preparation of a “Traffic Assessment” in
accordance with the Marmion Avenue Arterial Road Access Policy (LPP 3.8) and analysis to
inform the design parameters for the intersection, to ensure no blocking of traffic on Marmion
Avenue occurs.

In response to the conditions, the project traffic engineers, GTA, undertook an analysis of this
temporary access arrangement and prepare a supporting Technical Note. This analysis has
determined that the currently very high volumes of traffic on Marmion Avenue dictates that
simple full movement t-intersections will not provide sufficient capacity to accommodate the
estimated demands on Marmion Avenue and from the Stage 1 development area. As a result,
sensitivity tests were undertaken to determine if alternative intersection forms may be
appropriate and it was determined that of the four (4) options tested, a roundabout would be
the most likely intersection form at this location which would provide sufficient capacity for
development staging.

Following the preparation of the Technical Note, the project team met with City of Wanneroo
on 20 February 2017 to discuss the content. There was a general agreement that the approach
proposed in the Technical Note was appropriate. After the meeting, Russell Jackson (Traffic
Engineer) of City of Wanneroo provided advice as to what information City of Wanneroo would
like to see as part of any subsequent analysis.

Further, the project team met with Department of Planning on 11 May 2017 to discuss the
Technical Note. During this meeting, there was also a general agreement on the proposed
approach. In this context, GTA has undertaken a further detailed Traffic Impact Analysis (refer
to Appendix B) to assess the suitability of a roundabout control at this location both under
interim and ultimate traffic demand scenarios. This report details the context, methodology
and findings of the analysis, which considers the suitability of the proposed development and
the associated road infrastructure proposed for access.

The report concluded that the provision of a roundabout and left-in, left out intersection in lieu
of the currently approved two full movement t-intersection was appropriate for the following
reasons:

e GTA has undertaken a detailed assessment to determine if the proposed
arrangements are suitable in the interim and ultimate year scenarios.

¢ Infrastructure and vehicle demand scenarios have been developed to test the
proposal at key development stages.

e Intersection capacity test have been undertaken in SIDRA for each scenario. Results
illustrate, that in each Scenario tested, the proposed intersection layouts provide
sufficient capacity to accommodate estimated vehicular demands.



e The provision of the roundabout will improve connectivity for the eastern and western
portions of the Alkimos Central LSP area, and is likely to reduce traffic travelling
through the Alkimos Drive/Marmion Avenue signalised intersection in the ultimate
scenario.

e The roundabout, in comparison to the approved layout, also reduces the overall
number of vehicle conflict points at the intersections.

Figures 3 and 4 are extracts from the approved Structure Plan No. 95 and the proposed
amended Structure Plan detailing the proposed addition of a Neighbourhood Connector road.

Refer to Appendix C for the amended road hierarchy plan (Figure 18 in LSP95).

Figure 3 — Approved Structure Plan No. 95
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APPENDIX A — AMENDED STRUCTURE PLAN
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APPENDIX B — TRAFFIC IMPACT ANALYSIS
(GTA, 2017)
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1. Infroduction

1.1 Background

GTA Consultants (GTA) has been engaged by Lendlease Communities (Alkimos Central) Pty Ltd
(the Applicant) to undertake a Traffic Impact Analysis to support a Subdivision Application for
Stage 1 of development within the Alkimos Cenfral approved LSP area, ASP 95.

Alkimos Central lies within the Alkimos Eglinton District Structure Plan (DSP) area, as highlighted in
Figure 1.1.

Figure 1.1: Alkimos Central in DSP context

1.2 Previous Traffic Analysis and Context

During the original LSP preparation and development, a “Traffic and Movement Network” report
was prepared by Bruce Aulabaugh Traffic Engineering and Transport Planning!. This report
provided an analysis of the road network relevant to the LSP area for the ultimate traffic demand
scenario in 2031, for which it remains relevant. This report defined an ultimate proposed road
network for the LSP areaq, as provided at Appendix A.

The report did not consider the staging of development or analyse the performance of ultimate
intersection layouts under interim demands.

RobertsDay recently wrote to the City of Wanneroo (refer Appendix B) requesting consideration
of a temporary access arrangement from Marmion Avenue in lieu of the ultimate access
arrangements presented at Appendix A, to aid and facilitate access o the first stages of
development from Marmion Avenue.

This temporary access request was given in-principle support by the City in 2016, subject to a
number of conditions, including the preparation of a “Traffic Assessment” in accordance with the

1 Central Alkimos, Traffic and Movement Network, Final Report, Bruce Aulabaugh, Rev 1 —May 9, 2013
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Marmion Avenue Arterial Road Access Policy (LPP 3.8) and analysis to inform the design
parameters for the intersection, to ensure no blocking of traffic on Marmion Avenue occurs.

In response to the conditions, Lendlease requested GTA to undertake an analysis of this
temporary access arrangement and prepare a supporting Technical Note. This analysis has
determined that the currently very high volumes of traffic on Marmion Avenue dictates that
simple full movement t-intersections will not provide sufficient capacity fto accommodate the
estimated demands on Marmion Avenue and from the Stage 1 development area. As a result,
sensitivity tests were undertaken to determine if alternative intersection forms may be appropriate
and it was determined that of the four (4) options tested, a roundabout would be the most likely
intersection form at this location which would provide sufficient capacity for development
staging. This Technical Note is Provided at Appendix C.

1.3 Consultation

Following the preparation of the Technical Note, the project team met with City of Wanneroo on
Monday 20 February 2017 to discuss the content. There was a general agreement that the
approach proposed in the Technical Note was appropriate. Subsequent to the meeting, Russell
Jackson (Traffic Engineer) of City of Wanneroo provided advice as to what information City of
Wanneroo would like to see as part of any subsequent analysis. This advice is provided at
Appendix D.

Further, the project team met with Department of Planning (DoP) to discuss the Technical Note.
During this meeting, there was also a general agreement on the proposed approach. In this
context, GTA has undertaken a further detailed Traffic Impact Analysis (this document) fo assess
the suitability of a roundabout control at this location both under interim and ultimate traffic
demand scenarios. This report details the confext, methodology and findings of the analysis,
which considers the suitability of the proposed development and the associated road
infrastructure proposed for access.

W122760 // 04/04/17
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2.1 Overview

GTA has undertaken a fraffic modelling exercise to assess two (2) scenarios which consider
access arrangements at key points in the future, from Marmion Avenue to the Alkimos Cenfral LSP
area. Commentary has also been provided on the previous Ultimate Scenario tested and
approved during the LSP stage.

Whilst this considers development of the geographic area beyond this Subdivision Application, it
has been necessary to also test the measures as being suitable for the interim and ultimate
scenario (2031), not only the current need.

The analysis undertaken has been informed by the proposed subdivision layout for the Stage 1
development, and a draft layout for the entire Alkimos Cenftral LSP area. The proposed layout for
Stage 1 is provided in Figure 2.1.

Figure 2.1: Stage 1 Subdivision layout
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2.2 Assessment Scenarios

Table 2.1 provides a summary of the assessment scenarios considered. No particular assessment
was undertaken for the Ultimate Scenario since this has already been analysed and approved as
part of the LSP process. Notwithstanding, commentary has been provided in order to qualify the
inclusion of a roundabout in this Scenario.

Table 2.1: Assessment Scenarios

Year of Road Infrastructure for Access to Alkimos Central
Scenario A t
SSESSmen Eastern Portion Western Portion
1 2020 3-arm roundabout No development exists
4-arm roundabout 3-arm signalised intersection (at
2 2027 . L : :
Left-in, left-out priority Alkimos Drive)
Ultimate 2031 As per LSP'proposo‘I with 4—0(m rouqdobouf (includes 4-arm
signalised intersection at Alkimos Drive)

A bespoke spreadsheet model was developed for each of the tested scenarios considering the
different stages of LSP development and the point in time which the proposed road infrastructure
would be under the maximum demand i.e before additional infrastructure is provided to
redistribute traffic or alleviate demands. Inputs to the model include the forecast background
fraffic on Marmion Avenue and the trip generation associated with the full development of each
stage. Further information is provided in the subsequent sections related to the level of
development and estimated traffic volumes under each scenario.

2.3 Marmion Avenue

To forecast the future year traffic flows, a 2.7% per annum (compound) growth rate has been
applied to the existing background traffic along Marmion Avenue. This growth rate was
determined by comparing 2016 daily tfraffic volumes which were exiracted from MRWA online
tfraffic database north of Romeo Road, and the 2031 fraffic volume predicted on Marmion
Avenue within the approved 2013 LSP Traffic and Movement Network? report for the site outputs.
GTA discussed the applicability of these volumes for use in the analysis with Russell Jackson (Traffic
Engineer, City of Wanneroo) who agreed verbally the data is applicable for use. The growth rate
determined is set out in Table 2.2.

Table 2.2:  Growth Rate Calculation

Daily vehicles (two-
Year way) Location

North/South of Alkimos Drive
(Source: LSP)

North of Romeo Road
(Source: MRWA)

2031 29,500

2016 19,686

Average Annual Compound Growth Rate
(Over 15 years from 2016 to 2031) 2.7%

The forecast Marmion Avenue peak hour traffic volumes have then been added to maximum trip
generation estimates for each assessment scenario.

It is noted that the existing daily traffic volumes on Marmion Avenue are high. As a rule of thumb,
the warrant for upgrading a two-way single carriageway road to a dual carriageway should

2 Central Alkimos, Traffic and Movement Network, Final Report, Bruce Aulabaugh, Rev 1 —May 9, 2013
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occur af around 15,000 vehicles per day. Presently (2016), Marmion Avenue is carrying in excess
of 19,000 vehicles per day adjacent the LSP area under a two-way single carriageway cross-
section. This excessive volume is the primary reason the Technical Note illustrated that priority
controlled intersections will not work on Marmion Avenue, prior to the ultimate scenario in 2031. In
summary, there are insufficient gaps in the Marmion Avenue'’s traffic during the peak hours for
any minor road traffic fo enter / exit the Marmion Avenue flow.

2.4  Trip Rates

The Alkimos Central LSP area will include a mix of residential and education land uses (primary
and high school). The frip generation rates and arrival/departure proportions adopted for these
land uses for the analysis are set out in Table 2.3 and have been exfracted from Western
Australian Planning Commission Transport Impact Assessment Guidelines (2016) (WAPC
Guidelines).

Table 2.3: Adopted Trip Generation Rates

Morning Peak Evening Peak
Land Use Trip Rate (Veh/hr)
IN out IN ourt
Residential 0.8 per dwelling 25% 75% 67% 33%
School 1.0 per child 50% 50% 50% 50%

2.5  Trip Distribution

At present, Marmion Avenue acts as the sole access for vehicles to travel to and through the
northern corridor of Wanneroo. As a result, all fraffic associated with the Alkimos Central LSP will
fravel on Marmion Avenue, prior to the Ultimate Scenario when Alkimos Drive and the Freeway
extension are planned to be constructed. Therefore, the distribution of traffic associated with the
LSP, prior to the Ultimate Scenario, has been based upon the observed northbound / southbound
demand on Marmion Avenue. This distribution is presented in Table 2.4.

Table 2.4: Assumed Traffic Distribution on Marmion Avenue

%
Direction
Morning Peak Evening Peak
Marmion Ave - Southbound 61% 44%
Marmion Ave - Northbound 39% 56%

W122760 // 04/04/17
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2.6  Model Inputs and Assumptions

In order to develop the bespoke spreadsheet model, a series of assumptions have been made for each scenario. These assumptions then assist fo
develop the vehicular demands for each assessment scenario, adopting the previously set out trip rates and distributions. A list of assumptions made
and resultant model inputs/outputs together with a schematic representation of the intersection layouts adopted are provided in Table 2.5 and Table

2.6.

Table 2.5: Scenario 1 Inputs

Scenario | Location Land Use External LSP Traffic Generation Assumptions informing Assessment
(Year) . o
Morning Peak | Evening Peak
In Out In Out
East of . . Access to east portion of the LSP is via 3 arm roundabout on Marmion Avenue
. 220 Dwellings . ) . . . . " .
Marmion |, Group Housing 54 162 145 71 & Marmion Avenue is configured as a dual carriageway with two lanes in each direction
1-2020 |Avenue e Marmion Avenue background traffic as follows:
- AM Peak: 1,178 vph (Southbound) and 752 vph (Northbound)
Total 54 162 145 71
@ - PM Peak: 804 vph (Southbound) and 1,003 vph (Northbound)

Assessed 3-arm roundabout layout for access to eastern portion of LSP

1N Marmion Ave (Nerth)
T

o
Marmien Ava (Sauth)
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Table 2.6:

Scenario 2 Inputs

Scenario | Location Land Use External LSP Traffic Generation Assumptions informing Assessment
(Year) . n
Morning Peak | Evening Peak
In Out In Out
628 Houses
4 Group Housing 123 369 330 163
3 Duplex
Access to east portion of the LSP is via a 4-arm roundabout and Left-in, left-out intersection on Marmion Avenue
East Of Primary School Access to the west portion of the LSP gained via a 4-arm roundabout and 3-arm signalised intersection (at Alkimos Drive)
Marmion 650 students 8l 81 81 81 Marmion Avenue is configured as a dual carriageway with two lanes in each direction
Avenue Marmion Avenue background fraffic as follows:
- AM Peak: 1,420 vph (Southbound) and 906 vph (Northbound)
- PM Peak: 969 vph (Southbound) and 1,209 vph (Northbound)
Roundabout has single lane entries on minor arms
Total 204 450 amn 243 Left-in, left out has deceleration lane for vehicles entering the LSP area and operates as a standard give-way for vehicles
exiting the LSP area
Road links to Alkimos City Centre (south of the LSP) will be constructed from eastern portion of LSP area. 10% discount
2-2027 applied in external trip generation to account for this.
Primary school has capacity for 650 students and is assumed full. Catchment extends north to Shorehaven and south to
Alkimos City Centre on eastern side of Marmion Avenue only. It therefore has limited external trip generation to Marmion
450 Houses 720 270 241 19 Avenue, and external trips are assumed conservatively to be 25% of all school activity
All eastern precinct development traffic to/from north routed via roundabout. Southbound eastern precinct
development fraffic split on the basis of permitted movements, attractiveness and location of land uses in relation to
intersections
West of ) Assessment assumes residential and school peaks are concurrent, resulting in a conservative assessment
Marmion | High School 425 425 425 544 High School has a capacity of 1700 students. Considering the catchment, assumed 50% of trips will fravel to/from
Avenue | 1700 students Marmion Avenue
No reduction for internal trips for western portion of LSP
Total 515 695 666 633
W122760 // 04/04/17
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Assessed 4-arm roundabout layout for access to eastern and . . IAssessed 3-arm signalised intersection for access to western
- IAssessed left-in, left-out layout for access to eastern portion of LSP .
western portion of LSP portions of LSP

1N
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Traffic flow movement diagrams for each assessment scenario, in each peak period are provided
at Appendix E.

2.7  Assessment of Intersection Operations

The operation of the key intersections along Marmion Avenue for access to the LSP area in each
scenario has been assessed using SIDRA Intersection? (SIDRA), utilising the “network” function.
SIDRA is a computer based modelling package which calculates intersection performance. As
detailed in the WAPC Guidelines, the critical measure of intersection performance is average
delay per vehicle. Table 2.7 sets out the thresholds for intersection delays considered to provide
an adequate Level of Service (LoS) within the WAPC Guidelines for priority-controlled
intersections.

Table 2.7: WAPC Guideline Thresholds for Intersection Adequate Operations

Delay Component Priority-Controlled Intersection Signalised Intersection
Threshold Threshold
Average delay for all vehicles passing <55 seconds

through the intersection <35 seconds

Average delay for any individual vehicle, <65 seconds
- . <45 seconds
pedestrian or cyclist movement

SIDRA outputs are presented in the form of Degree of Saturation, Level of Service, Average Delay
and 95% Queue. These characteristics are defined as follows:

o Degree of Saturation (DoS); is the ratio of the arrival fraffic flow to the capacity of the
approach during the same period. The Degree of Saturation ranges from close to zero
for varied traffic flow up to one for saturated flow or capacity.

O Level of Service (LoS); is the qualitative measure describing operational conditions
within a traffic sfream and the perception by motorists and/or passengers. In general,
there are 6 levels of service, designated from A to F, with Level of Service A representing
the best operating condition (i.e. free flow) and Level of Service F the worst (i.e. forced
or breakdown flow).

o Average Delay; is the average of all travel fime delays for vehicles through the
intersection.

o0  95% Quevue Length; is the queue length below which 95% of all observed queue lengths
fall.

2.8 Intersection Operation Results

The following section of this report sets out the SIDRA intersection assessment results for each
scenario, and also provides commentary on the ultimate 2031 scenario considered in the LSP.

2.8.1 Scenario 1

The summary results of the Scenario 1 assessment are presented in Table 2.8. Full SIDRA outputs
can be found at Appendix F.

3 Program used under licence from Akcelik & Associates Pty Ltd
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Table 2.8:

Scenario 1 Traffic Assessment Results

Scenario Intersection Approach AM Peak PM Peak
Year
( ) DoS Avg. LOS 95% DoS Avg. LOS 95%
Delay Queve Delay Queve
(s) Length (s) Length
(m) (m)
Marmion Ave 0.304 68 A 13.9 0.402 6.9 A 20.6
. (South)
Marmion
Ave/LSP LSP Access (1) 0.263 91 A 74 0.104 8.2 A 2.8
1(2020) Access (East) ] ]
-3 Am Marmion Ave 0.430 0.344 6.7 14.1
Roundabout’ (North) 6.4 A 20.6 A
Total 0.430 6.8 A 20.6 0.402 6.9 A 20.6

The above results illustrate that a 3-arm roundabout with flares on entry on Marmion Avenue

(to accommodate turning traffic), can adequately accommodate the Scenario 1 traffic
demands.

2.8.2 Scenario 2

In Scenario 2, LSP development also occurs on the western side of Marmion Avenue. Summary

results are provided in Table 2.9, with full SIDRA outputs at Appendix F.

Table 2.9:  Scenario 2 Traffic Assessment Results
Scena Intersection Approach AM Peak PM Peak
rio
(Year) DoS Avg. LOS 95% Do$S Avg. LOS 95%
Delay Queve Delay Queue
(s) Length (s) Length
(m) (m)
Marmion Ave 0.685 319 B 192.0 0.696 15.3 B 200.3
. (South)
Marmion -
Ave/Alkimos Dr MctranloPhAve 0.787 10.6 B 746 0.853 12.2 B 97.4
- 4 Arm Signalised (North)
Int.’ Alkimos Dr (West) | 0.636 30.7 C 85.9 0.469 28.2 C 51.5
Total 0.787 15.1 B 192.0 0.853 15.5 B 200.3
Marmion Ave 0.831 15 B 86.5 0.866 11.5 B 114
(South)
LSP Access (1) 0.832 0.549 14.9
Marmion Ave/LSP (East) 24.4 c 54.5 B 20.8
2 Access (1) Marmion Ave 0.595 0.680 9.6
(2027 | - 4 Arm (North) 7.7 A 33.1 A 45.8
Roundabout’
LSP Access 0.506 16.3 B 20.7 0.399 15.3 B 15.4
(West)
Total 0.832 1.7 B 86.5 0.866 1.1 B 111.4
Marmion Ave 0.441 01 NA 0.0 0.503 0.1 NA 0.0
(South)
Marmion Ave/LSP LSP Access (2) 0.184 10.7 B 45 0.061 9.1 A 15
Access (2) (East)
- LILO’ i
Marmion Ave 0.414 0.2 NA 0.0 0.367 0.3 NA 0.0
(North)
Total 0.441 0.4 NA 4.5 0.503 0.3 NA 1.5

The results above illustrate that in Scenario 2, the levels of delay are within the thresholds
prescribed in WAPC Guidelines. It is noted that queuing occurs but this will be representative of
any signalised intersection on this corridor prior to the consfruction of the Mitchell Freeway and
the addition of an alternate route for fravel north/south. This queuing does not extend back to
the proposed roundabout.
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The proposed intersection layouts can be found at Appendix F in the SIDRA outputs, and are
summarised below.

4-arm roundabout

o  Duallane enfry on Marmion Avenue accommodating 2 lanes in each direction
o Single lane entries on minor arms.

Left-in, Left-out

o  Left turn deceleration lane

o Give-way for vehicles entering Marmion Avenue.

Signalised intersection

o  Duallane through routes on Marmion Avenue

o  Leftturnslip lane for Marmion Avenue northbound traffic into LSP (give-way)

o Leftturnslip lane for Marmion Avenue northbound tfraffic out of LSP (give-way)
o  Dualright turn lanes info Marmion Avenue for southbound traffic out of LSP.

The above intersection forms would be constructed taking cognisance of the ultimate
intersection layouts noted in the approved LSP, so that limited abortive construction works would
occur.

2.8.3 Ultimate Scenario (LSP, 2031)

No specific capacity analysis has been undertaken for the assessment of the Ultimate
Scenario (2031) since this has already been completed as part of the previous LSP
assessment. This scenario includes the intfroduction of major new infrastructure including
extension of the northern Yanchep to Perth railway, construction of the Mitchell Freeway
and Alkimos Drive and many other north/south and east/west connections to and through
adjacent LSP areas. On this basis, the original LSP report remains the most relevant
assessment for this Scenario, as an all-encompassing assessment of the ultimate year, some
14 years in the future.

Notwithstanding, it is important that operational efficiency is maintained on the wider road
network and not only at the proposed access to the LSP. In this context, GTA has considered the
proximity of the future 4-way Alkimos Drive signals to the north, and how the operation of this may
impact the proposed roundabout and vice-versa.

In a vehicle movement context, the roundabout is likely to remove some right turn demand
(Marmion Avenue to Alkimos Drive) from the traffic signals for local traffic entering the eastern
portion of the Alkimos Central LSP. Likewise, a small proportion of vehicles exiting both the eastern
and western portions of the LSP are likely to utilise the roundabout fo fravel south on Marmion
Avenue, as opposed to utilising the traffic signals, since in the LSP proposal this opportunity does
not exist. In this context, the infroduction of the roundabout is likely to reduce vehicular demand
fravelling through the signalised intersection.

The introduction of the roundabout will not generally impact the vehicle arrival profile to the
signalised intersection for northbound fraffic on Marmion Avenue. Therefore there is negligible
impact to the operation of the signals in this regard. Likewise, since the roundabout is
downstream for southbound Marmion Avenue traffic, traffic gaps will be created by the signals to
allow for improved egress from the LSP area.

Intersection spacing should also be considered, with the proposed roundabout approximately
375m south of the signals (from the stop line of the southern leg).
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GTA has reviewed the intersection SIDRA model for the future Alkimos Drive intersection from the
LSP report. This demonstrates a queue on the southern approach of around 350m (in the peak
period). It is acknowledged this is some 25m from the roundabout, but it is considered that
reduction in traffic volumes described above and the general redistribution of fraffic in this
context means that queuing back to the roundabout will not occur.
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3. Ofther Considerations

3.1  Traffic routing

Marmion Avenue runs north/south through the overall LSP area and as such acts as a barrier for
east/west access and connectivity for all modes of fravel. As currently proposed in the LSP, the
ability to travel between the east and west sides of Marmion Avenue is limited only to Alkimos
Drive or via a set of staggered t-intersections on Marmion Avenue, as illustrated in Figure 3.1.

Figure 3.1: Existing LSP Movement Network

——

Alkimos Drive

The inclusion of a 4-arm roundabout would provide a direct link between the LSP area on both
sides of Marmion Avenue for a more legible local road network. A road link of the same hierarchy
from east to west would provide opportunity for ease of vehicular tfravel between the future high
schools, primary schools and residencies without the need to fravel along Marmion Avenue or
Alkimos Drive. It is anticipated that the roundabout would be used for local trip purposes to cross
Marmion Avenue or enter the LSP area. Given it's proximity to Alkimos Drive, and the strategic
purpose which Alkimos Drive serves, it is highly unlikely that any trips would use the route as a rat-
run since they would be required to travel at lower speeds and also over a longer distance o
gain access to the Freeway, for example. Drivers utilising the roundabout for this purpose would
also need to still gain access to Alkimos Drive from the LSP area and so would be again penalised
for fravel time.

A greater legibility of road hierarchy ensues through the provision of a local distributor link
between NS1, NS2 and the LSP on the western side of Marmion Avenue, which are all currently
disconnected. The proposed road network change is highlighted in Figure 3.2.
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Figure 3.2: Proposed LSP Movement Network

Alkimos Drive

Current Local
Distributor
Network

Proposed Local
Distributor link

= Left-in, left-out
intersection

O 4-arm roundabout

The proposed High School in the western portion of the LSP, due to its site topography, will have
primary access on its northern edge. A key component in the overall design of the LSP was the
proximity of the Alkimos Drive traffic signals to the school access points, and the resultant
opportunity for pedestrian crossing of Marmion Avenue at this location to provide a direct link to
the High School pedestrian entry points. This arrangement will be maintained with the revised
layout.

3.2 Road Safety

Two key considerations in the choice of an appropriate intersection control are capacity
performance, and road safety. The content of this report so far, has illustrated that the provision
of aroundabout is suitable from the perspective of intersection capacity.

In terms of road safety, the roundabout is proposed in lieu of a set of staggered fullmovement t-
intersections. In this respect there is a significant reduction in the number of potential conflict
points with the provision of a roundabout (4 conflict points) in comparison to a full movement
intersection (6 conflict points, at 2 locations). Further, the roundabout allows drivers existing the
minor road to join the major road in one movement for fravel north or south, as opposed to the
priority controlled layout which required vehicles to perform a staggered crossing manoeuvre
and give-way to oncoming vehicles from the minor road and in the median.

The roundabout (as discussed previously) also presents a more legible road network which is
easier for drivers to understand, and also consolidates vehicular activity crossing Marmion
Avenue. This may result in less confusion and less likelihood of vehicular conflict.
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Based on the analysis and discussions presented within this report, the following conclusions are
made:

o Lendlease are proposing to amend the approved Alkimos Central Structure Plan layout,
to provide a roundabout and left-in, left out intersection in lieu of the currently
approved two full movement t-intersections.

o  The proposal has the in-principle support of City of Wanneroo and Department of
Planning.

o  GTA has undertaken a detailed assessment to determine if the proposed arrangements
are suitable in the interim and ultimate year scenarios.

o Infrastructure and vehicle demand scenarios have been developed to test the
proposal at key development stages.

o Infersection capacity tests have been undertaken in SIDRA for each scenario. Results
illustrate that, in each Scenario tested, the proposed intersection layouts provide
sufficient capacity to accommodate estimated vehicular demands.

o  The provision of the roundabout willimprove connectivity for the eastern and western
portions of the Alkimos Central LSP area, and is likely to reduce traffic travelling through
the Alkimos Drive/Marmion Avenue signalised intersection in the ultimate scenario.

o Theroundabout, in comparison to the approved layout, also reduces the overall
number of vehicle conflict points at the intersections.
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Appendix A

Approved LSP Road Layout
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Appendix B

Letter to City of Wanneroo from Roberts Day
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OUR REF: DLL CEN

23 November 2016

Chief Executive Officer
City of Wanneroo
Locked Bag 1
WANNEROO WA 6946

Attention: Jeremy Thompson planning-design-place
Dear Jeremy

RE: CENTRAL ALKIMOS LOCAL STRUCTURE PLAN — ACCESS FROM MARMION AVENUE

Background

The Central Alkimos Local Structure Plan No. 95 (LSP) was supported by the City at their Ordinary
Meeting of 24 May 2016. The WAPC approved the LSP subject to modifications on 15 November
2016. We are now commencing the preparation of the detailed subdivision design for the first
stages if the development. These first stages will be located between Marmion Avenue and the
rail reserve. The primary reasons for commencing in this location is access to services and access
to Marmion Avenue.

The LSP has two proposed access points from Marmion Avenue to the eastern side; one with
Alkimos Drive and one on the southern boundary of the site adjacent to the Regional Open Space
reserve. There are also two access points on the western side; one with Alkimos Drive and one on
the southern boundary of the proposed high school site.

The construction of the intersection with Alkimos Drive is not considered suitable at this stage due
to the investment required. The proposed intersection with Marmion Avenue on the southern
boundary of the site adjacent to the Regional Open Space reserve is not considered suitable, at
this stage, for the following reasons:

e Onlyoneside of the entry road can be developed which limits the scope of developing the
first few stages and is a large investment that can only be utilised on one side;

e There aren’t any public open space reserves proposed for this location to service new
residents;

e Impact of residents on the Regional Open Space prior to rehabilitation works being
undertaken; and

e The proposed sewer pump station is located approximately 500 metres to the north of
the southern entry road resulting in significant costs to service this location if it to be the
first stage of development.

In light of the above it is proposed to construct a temporary full access T-intersection at the
location identified on the attached master plan.



planning-design-place

Proposal

It is proposed to construct a temporary full access T-intersection to provide access to the first stages of
the project. The intersection will be in place until the southern intersection providing access to the
western side of the project (adjacent to the high school) is required. The intersection will be constructed
to City of Wanneroo and Main Roads standards.

Justification
Marmion Avenue Access Policy

The vehicular access from Marmion Avenue is guided by the City of Wanneroo Local Planning Policy 3.8:
Marmion Avenue Arterial Road Access (LPP3.8). This Policy includes a figure showing the proposed
access points and types from Marmion Avenue into the Central Alkimos site (refer to attached).

In respect to the proposed access points from Marmion Avenue into the site, the Policy proposed a
signalised intersection on the southern boundary and one left-in/left-out intersection to access the
eastern portion of the site. During the preparation of the structure plan it was determined that
the signalised intersection on the southern boundary was not suitable as it did not provide access to the
western portion of the site as the road would have to go through the WWTP buffer and associated
conservation area. It was therefore decided to provide a full access T-intersection on the southern
boundary of site to provide access to the eastern portion of the site and an additional full access T-
intersection to provide access to the western portion, in particular the proposed high school.

The proposed temporary intersection on the eastern side is in accordance with the Policy. In accordance
with the Policy, if the City is amenable to considering the proposed intersection we will engage a suitably
qualified and experienced traffic engineer to prepare a transport and traffic assessment on the proposal.

Design

The long-term intersection to Marmion Avenue is based on maximising the operational characteristics
of the Arterial by minimising intersections, and maximising their spacing.

Liveable Neighbourhoods advocates the balancing of operational arterial requirements with the need
for improved local movement, and consequently applies minimum spacing requirements in the order of
190m (Integrator A, 70kmh). This spacing requirement is intended to maximise intersections, thereby
maximising traffic distribution and reducing overloading on major intersections.

The nominated location of the temporary intersection achieves an optimal internal distribution of local
traffic due to its central location in the residential cell. By contrast, the long-term intersection requires
all local traffic to trickle to the southern boundary of the cell.

In addition, the location provides better legibility, and is also ‘announced’ by the presence of residential
street-blocks both north and south of it, compared with the long term location which presents itself
more abruptly to northbound traffic along Marmion Avenue.

Summary

In order to provide suitable access to the first stages of the Central Alkimos project it is proposed to
construct a temporary full access T-intersection on the eastern side of Marmion Avenue. In light of the
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information provided above we are seeking advice from the City if they are amenable to this proposal
subject to the preparation of a traffic and transport assessment.

Should you require and clarification of the above or further information, please do not hesitate to
contact the undersigned on 9213 7300.

Yours Sincerely
ROBERTS DAY

RYAN DARBY
PRINCIPAL

CC: LENDLEASE L SWINTON
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Appendix C

GTA Technical Note
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MEMORANDUM

TO: Jeremy Thompson (Senior Planner), City of Wanneroo
CC: Lend Lease, Roberts Day, Cossill and Webley

FROM: GTA Consultants

DATE: 17/2/2017

OUR REF: W116700

RE: Central Alkimos Local Structure Plan — Access from Marmion Avenue

Dear Jeremy

The Central Alkimos Local Structure Plan No. 95 (LSP) (which is located between Marmion Avenue
and the rail reserve), is currently being progressed through detailed subdivision design for the first
stages of the development.

Roberts Day recently wrote to the City requesting consideration of a femporary access
arrangement from Marmion Avenue in lieu of ultimate access arrangements documented in the
2012 LSP documents, to aid and facilitate the access to the first stages of development from
Marmion Avenue.

This temporary access request was given in-principle support by the City in 2016, subject to a
number of conditions, including the preparation of a “Traffic Assessment” in accordance with the
Marmion Avenue Arterial Road Access Policy (LPP 3.8) and analysis to inform the design parameters
for the intersection to ensure no blocking of traffic on Marmion Avenue occurs.

GTA Consultants (GTA) have been working with the project team to prepare a Traffic Assessment
for the temporary access arrangement. This note sets out at a high level the approach adopted,
the findings and recommendations for further assessment requirements.

Temporary Access Capacity Testing

To inform the intersection design process (as requested by City) and define required turning pocket
lengths, GTA have undertaken an infersection capacity analysis. This considers the maximum
demand expected for the first stages of development, which could be up to 5 years in the future.

Inputs to this exercise include existing and forecast traffic data on Marmion Avenue and frip
generation associated with the full first 5 years of development. Base peak hour fraffic volumes

were extracted from a MRWA count carried out in 2016 on Marmion Avenue, north of Romeo Road. me'ffc?r?;?
Mark Fowler from GTA discussed the applicability of these volumes for use in the analysis with Russell ctlf:ggr?z
Jackson (Traffic Engineer, City of Wanneroo) who agreed verbally the data is applicable for use. adelaide
We have then compared this data to the ultimate traffic volume predicted on Marmion Avenue ggfvrc‘;‘ﬁlz
within the approved 2013 LSP Traffic and Movement Network! report for the site, to determine an perth

Level 2, 5 Mill Street
PERTH WA 6000

PO Box 7025,
Cloisters Square
PERTH WA 6850

t// +618 6169 1000

' Central Alkimos, Traffic and Movement Network, Final Report, Bruce Aulabaugh, Rev 1 —May 9, 2013

www.gta.com.au
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annual average ftraffic growth rate for Marmion Avenue and estimate future traffic flows on
Marmion Avenue. The growth rate determined is set out in the table below.

Year Daily vehicles (two-way) Location
2031 29,500 North/South of Alkimos Drive
(Source: LSP)
North of Romeo Road
2016 19,686
(Source: MRWA)

Average Annual Compound Growth Rate

(Over 15 years from 2016 to 2031) 2.7%

It is noted that the existing daily fraffic volumes on Marmion Avenue are high. As a rule of thumb,
the warrant for upgrading a two-way single carriageway road to a dual carriageway should occur
at around 15,000 vehicles per day. Presently (2016), Marmion Avenue is carrying in excess of 19,000
vehicles per day at the LSP on a two-way single carriageway cross-section.

The trip generation estimates are set out below and have been derived using WAPC frip rates and
peak hour arrival / departure distributions. The directional distribution has been based upon the
weighting of north/south demand currently observed on Marmion Avenue.

AM TRAFFIC PM TRAFFIC
Total Lot .
) Trip Rate
Year Yield
(Residential) (veh/hr) IN out IN ouTt
25% 75% 67% 33%
Y
(2(;252) 525 08 105 315 281 139

The forecast Marmion Avenue peak hour fraffic volumes have then been added to maximum trip
generation estimates for the first stages of LSP development, for a 5 year period from 2018, o
estimate turning movements for the capacity testing of a femporary access. Our analysis assumes
Marmion Avenue remains single carriageway for this 5 year period, and furning pockets are
provided on Marmion Avenue to access the subdivision. During the preparation of this analysis, the
City advised that at present they have submitted a grant application for upgrading of Marmion
Avenue from two-lane single carriageway up to Graceful Boulevard, but north of this and adjacent
to the subject site there is no funding or commitment.

On the basis of the above, the results of GTA's intersection capacity analysis indicate that it is not
possible to provide an T-intersection at this location on Marmion Avenue that will provide sufficient
capacity fo service the total demand associated with the full first 5 years of development. The
development flows are not particularly large but the peak hour volumes expected along Marmion
Avenue are, which is causing the intersection fo fail (i.e insufficient gaps in tfraffic on Marmion
Avenue for traffic to enter/exit the LSP). It should be noted, that these results are representative of
not only the temporary access T-infersection but also any T-intersection to be located along this
section of Marmion Avenue under the demands expected after 5 years of development. This is

170217Mem - Central Alkimos Mamrion Access Pre-meeting Note.docx Page 2 of 6
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exemplified by the congestion currently observed at the Shorehaven access on the western side
of Marmion Avenue. Unfil the parallel Freeway is extended to a future Alkimos Drive, the demand
on Marmion Avenue will only increcase.

Temporary Access Sensitivity Testing

In the context of the above, GTA has undertaken a series of sensitivity tests to investigate different
or alternative intersection forms to accommodate the full first 5 years of development. This
considered:

o T-intersection with two-through lanes in each direction on Marmion Avenue.
o Single lane, 3-arm roundabout.
o  Duallane on Marmion Avenue, single lane on LSP, 3-arm roundabout.

The results of the analysis illustrate that the alternative T-intersection layout or single lane
roundabout will not provide sufficient capacity for the full first 5 years of development.

The dual lane roundabout does provide capacity to accommodate the full first 5 years of
development. In this form, under the full 5 year development scenario, including 5 years of growth
on through fraffic for Marmion Avenue, the following results from SIDRA are determined.

Year 5 results
Peak Intersection
i Avg Del 95t Zil
Period Approach DoS vg Delay 5th Zile LoS
(sec) Queue (m)

LSP 0.66 18.3 35.2 B

AM Marmion Avenue (N) 0.69 6.9 54.3 A
Marmion Avenue (S) 0.52 7.5 32.0 A

LSP 0.23 9.8 8.0 A

PM Marmion Avenue (N) 0.59 7.2 36.1 A
Marmion Avenue (S) 0.65 7.4 50.1 A

As is evident, the provision of a dual lane roundabout at this location provides a satisfactory
capacity outcome, and allows the full first 5 years of development to commence with access from
Marmion Avenue. As presented in the table above, there is limited impact on the operation of
Marmion Avenue, with only limited delays occurring in the peak hours.

Roundabout Access

As aresult of the above, GTA has considered the appropriateness of a roundabout at this location
for the ultimate scenario, in lieu of the currently approved staggered full movement T-intersections.
This will involve constfructing a 3-arm roundabout now to provide access to the first stages of the
LSP development, then upgrading the roundabout to a 4-arm, to connect the LSP to the west at
an appropriate time in the future. There are a number of considerations in this regard, which are
discussed below.

170217Mem - Central Alkimos Mamrion Access Pre-meeting Note.docx Page 3 of 6
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2031 Intersection Capacity

GTA has undertaken a high-level assessment of the capacity of a 4-arm roundabout under 2031
fraffic conditions. To inform this exercise, GTA referred to the 2013 LSP Traffic and Movement report
to extract future forecast flows on Marmion Avenue and the eastern and western links for the LSP
in this area. This information was translated into turning movements for the purpose of a SIDRA
modelling exercise under 2031 demands. It is important o note in this context that in 2031, the
fraffic volumes travelling north and south on Marmion Avenue have reduced as a result of the
opening of Alkimos Drive and Freeway.

This analysis shows safisfactory operatfion of a 4-arm roundabout, with an intersection LoS A
recorded. 95t percentile queuing on the northern arm of the roundabout reaches around 50m,
and so does not extend back to the signals which is located around 375m away.

LSP Connectivity and Permeability

Marmion Avenue runs north/south through the overall LSP area and as such acts as a barrier for
east/west access and connectivity for all modes of travel. As currently proposed in the LSP, the
ability to fravel between the east and west sides of Marmion Avenue is limited only to Alkimos Drive
or via a set of staggered t-intersections on Marmion Avenue, as illustrated in Figure 1.1.

Figure 1: Existing LSP Movement Network

Alkimos Drive

The inclusion of a 4-arm roundabout would provide a direct link between the LSP area on both
sides of Marmion Avenue for a more legible road network. A road link of the same hierarchy from
east to west would provide opportunity for ease of tfravel between the future high schools, primary
schools and residencies. This applies to all modes of travel, and in particular allow continuity of a
proposed shared path / footpath link between both sides of the LSP. A greater legibility of road
hierarchy ensues through the provision of a local distributor link between NS1, NS2 and the LSP on
the western side of Marmion Avenue, which are all currently disconnected. The proposed road
network change is highlighted in Figure 1.2.
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Figure 2: Proposed Movement Network
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Proximity to Alkimos Drive Signals

It is important that operational efficiency is maintained on the wider road network and not only at
the proposed access to the LSP. In this context, we have considered the proximity of a future
Alkimos Drive signals tfo the north, and how the operatfion of this may impact the proposed
roundabout and vice-versa.

In a vehicle movement context, the introduction of the roundabout will not generally impact the
vehicle arrival profile to the signalised intersection for northbound traffic on Marmion Avenue.
Therefore there is negligible impact to the operation of the signals in this regard. Likewise, since the
roundabout is downstream for southbound Marmion Avenue traffic, fraffic gaps will be created by
the signals to allow for improved egress from the LSP area.

Intersection spacing should also be considered. Generally, MRWA adopt a 5s of travel time
approach to determine spacing requirements. For a 70km/h road this results in approximately
100m, the roundabout is proposed approximately 375m south of the signals.

GTA has reviewed the intersection SIDRA model for the future Alkimos Drive intersection from the
2013 LSP report. This demonstrates a queue on the southern approach of around 350m. It is
acknowledged this is some 25m from the roundabout, but it is considered that traffic volumes and
patterns may have changed since the preparation of the LSP report and so the vehicle distribution
and volume assumptions should be revisited. This is particularly relevant when considering the
additional connectivity the roundabout may provide for local traffic and the resultant impacts on
local vehicle distribution.

Summary and Proposed Route Forward

In summary:

170217Mem - Central Alkimos Mamrion Access Pre-meeting Note.docx Page 5 of 6



o—®

GTAconsultants

o  GTA has undertaken a traffic assessment to support the provision of a temporary access
from Marmion Avenue for the early stages of subdivision.

o  GTA has determined future year traffic flows on Marmion Avenue and carried out a trip
generation exercise for the first stages of development to determine peak hour traffic
movements at the intersection.

o A priority controlled T-intersection does not provide sufficient capacity to provide
access to the first stages of development, primarily due to the high current vehicle
demands on Marmion Avenue. This outcome is representative of the temporary
infersection location and any other on this section of Marmion Avenue.

o  Sensitivity tests were undertaken to determine alternative intersection forms. It was
determined that of the options tested, a roundabout with dual lane approaches on
Marmion Avenue and single lane approaches on the LSP arm of the development
would provide sufficient capacity for the intersection.

o Inthis context, GTA has considered the provision of a 4-arm roundabout at this location
as a permanent solutfion to provide access for the LSP.

o A 4-armroundabout has many benefits from a connectivity, permeability and legibility
perspective, and on the basis of a high-level analysis using 2031 demands it is
suggested will operate well from a capacity perspective.

As aresult of the above, we are confident that a roundabout would operate well in the long term.
We are seeking in-principle agreement from City of Wanneroo to consider a roundabout at this
location further, should the potential benefits and capacity results identified at a high-level in this
note be proven.

If this in-principle agreement is provided, GTA and the wider project team will work with City of
Wanneroo to develop a scope of assessment to test the above.

Yours sincerely

GTA CONSULTANTS

W(—

Mark Fowler

Associate
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Mark Fowler

From: Jackson, Russell <Russell.Jackson@wanneroo.wa.gov.au>

Sent: Wednesday, 22 February 2017 11:41 AM

To: Ryan Darby; Thompson, Jeremy; Mark Fowler

Cc: laura.swinton@lendlease.com; Wansbrough, Craig; Shrestha, Sujit; Timms, Chelsea;
Bracone, Pas; Dale Slieker; Craig Hansen; Chris Newton; Tanya Moran

Subject: RE: Central Alkimos

Following from our meeting last week, these are the impacts which require further investigation regarding
the proposed roundabout on Marmion Avenue. Any concerns which would cause Main Roads WA to raise
objections should also be considered.

Impacts on road network:

o Please justify from a network perspective, why a four way Local Distributor/Local Distributor
connection is required just 375m south of a four way controlled District Distributor/District Distributor
intersection. Why the traffic would not be distributed through the higher hierarchy road and
intersection?

e Impact on Marmion Avenue travel times. What are the average delays to Marmion Avenue traffic at
the roundabout?

e What impact would the roundabout have on the Alkimos Drive traffic signals? Would this reduce
overall delays by reducing traffic demand? Would there be any issues with queuing during peak
times which would impact on the roundabout or signals?

e Will it be easier for traffic to the west of Marmion to access the Freeway by using the roundabout
and rat running through the development, rather than using the signals at Marmion Avenue/
Alkimos Drive?

Impacts on road safety:

e How would the proposed roundabout & t-intersection (the City would support a left-in/ left out
intersection) compare to the two full movement t-intersections in terms of road safety?

&\(E&\%( City of
A Wanneroo

Russell Jackson
Traffic Engineer
Traffic Services

@ 08 9405 5894
@ Russell.Jackson@wanneroo.wa.gov.au
Wanneroo Community Centre

23 Civic Drive, Wanneroo, WA 6065
Locked Bag 1, Wanneroo WA 6946
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City of Wanneroo Disclaimer: The material transmitted in this e-mail may contain confidential and/or privileged material and is intended only for the addressee. If you |
please notify the sender and destroy any copies of the material immediately. We believe this e-mail to be free of viruses but recommend that you confirm this before openir

From: Ryan Darby [mailto:Ryan.Darby@robertsday.com.au]

Sent: Friday, 17 February 2017 5:09 PM

To: Thompson, Jeremy; laura.swinton@Ilendlease.com; Wansbrough, Craig; Shrestha, Sujit; Timms, Chelsea;
Bracone, Pas; Jackson, Russell; Dale Slieker; Mark Fowler; Craig Hansen; Chris Newton; Tanya Moran
Subject: Re: Central Alkimos

Good afternoon
Please find attached the agenda and traffic note (Marmion Avenue access) for Monday's meeting.
Please contact me if you have any queries.

Cheers
Ryan

From: Jeremy.Thompson@wanneroo.wa.gov.au
When: 1:00 PM - 2:00 PM 20 February 2017
Subject: Central Alkimos

Location: Room - Dryandra

Hi Jeremy

Further to the emails below and the attached fil approval from the WAPC for the Central Alkimos Local Structure
Plan, the following is advised.

We are currently preparing the Stage 1 subdivision design (the area bound by Alkimos Drive, rail reserve, ROS and
Marmion Avenue) and we would like to meet with the City to present the options and discuss two important
strategic matters: Marmion Avenue access and the treatment of drainage in public open space.

As the matters are strategic in nature, it is requested that the following City Officers attend so we can get prompt
and clear direction: Mark Dickson, Pas Bracone, Craig Wansbrough and Russell Jackson. We will prepare and send a
background email detailing the matters prior to the meeting.

Can you please advise on the City officers availability for a meeting next week.

Please contact me if you have any queries.

Regards

City of Wanneroo Disclaimer: The material transmitted in this E-mail may contain confidential and/or privileged material and is intended only for the
addressee. If you receive this in error, please notify the sender and destroy any copies of the material immediately. We believe this e-mail to be free of viruses
but recommend that you confirm this before opening any attachments.
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Traffic Flow Diagrams
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Stage 2 - Year 2027 - 4 Arm Roundabout + LILO
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SIDRA Model Outputs
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SITE LAYOUT
7 site: [Stage 1 - Yr 2020 - 3 Arm Roundabout - AM]

Roundabout

N Marmion Ave (North)
| |

Eastern Access

| |
Marmion Ave (South)

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
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MOVEMENT SUMMARY
¥ site: [Stage 1 - Yr 2020 - 3 Arm Roundabout - AM]

Roundabout

Movement Performance - Vehicles

Mov oD Demand Flows Deg. Average Level of 95% Back of Queue
ID Mov Total HV Satn Delay Service Vehicles Distance
veh/h % v/c sec veh m

Prop.

Effective

Average

Queued Stop Rate Speed

per veh

km/h

South: Marmion Ave (South)

2 T1 792 9.0 0.304 6.6 LOS A 1.8 13.9 0.24 0.50 64.5
3 R2 22 2.0 0.304 11.1 LOS B 1.8 13.7 0.24 0.51 60.7
Approach 814 8.8 0.304 6.8 LOS A 1.8 13.9 0.24 0.50 64.4
East: Eastern Access

4 L2 104 2.0 0.263 7.3 LOS A 1.0 74 0.65 0.83 40.6
6 R2 66 2.0 0.263 11.8 LOS B 1.0 74 0.65 0.83 41.9
Approach 171 2.0 0.263 9.1 LOS A 1.0 7.4 0.65 0.83 411
North: Marmion Ave (North)

7 L2 35 2.0 0.430 6.0 LOS A 2.7 20.5 0.12 0.49 59.9
8 T1 1240 9.0 0.430 6.5 LOS A 2.7 20.5 0.13 0.48 65.4
Approach 1275 8.8 0.430 6.4 LOS A 2.7 20.6 0.13 0.48 65.2
All Vehicles 2259 8.3 0.430 6.8 LOS A 2.7 20.6 0.21 0.52 62.2

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

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

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

Organisation: GTA CONSULTANTS | Processed: Monday, 26 June 2017 2:37:59 PM

Project: T:\W12000-12999\W122760 - Alkimos Central DA\Modelling\170626 - Marmion Ave Access Assessment - Rev1.sip7



LANE LEVEL OF SERVICE

Lane Level of Service

7 site: [Stage 1 - Yr 2020 - 3 Arm Roundabout - AM]
Roundabout

All Movement Classes

South = East | North = Intersection
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Tﬁl Marmion Ave {North)

| |

| |

| |

|
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|

| B |
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| |
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Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).



Roundabout LOS Method: SIDRA Roundabout LOS.

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.

SIDRA INTERSECTION 7.0 | Copyright © 2000-2016 Akcelik and Associates Pty Ltd | sidrasolutions.com
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MOVEMENT SUMMARY
¥ site: [Stage 1 - Yr 2020 - 3 Arm Roundabout - PM]

Roundabout

Movement Performance - Vehicles

Mov oD Demand Flows Deg. Average Level of 95% Back of Queue
ID Mov Total HV Satn Delay Service Vehicles Distance
veh/h % v/c sec veh m

Prop.

Effective

Average

Queued Stop Rate Speed

per veh

km/h

South: Marmion Ave (South)

2 T1 1056 9.0 0.402 6.6 LOS A 27 20.6 0.20 0.50 64.6
3 R2 84 2.0 0.402 11.0 LOS B 2.7 20.2 0.21 0.52 60.6
Approach 1140 8.5 0.402 6.9 LOS A 2.7 20.6 0.20 0.50 64.3
East: Esatern Access

4 L2 34 2.0 0.104 5.7 LOS A 0.4 2.8 0.56 0.77 41.0
6 R2 42 2.0 0.104 10.2 LOS B 0.4 2.8 0.56 0.77 424
Approach 76 2.0 0.104 8.2 LOS A 0.4 2.8 0.56 0.77 41.8
North: Marmion Ave (North)

7 L2 67 2.0 0.344 6.3 LOS A 1.9 14.1 0.24 0.51 59.3
8 T1 846 9.0 0.344 6.8 LOS A 1.9 14.1 0.25 0.51 64.6
Approach 914 8.5 0.344 6.7 LOS A 1.9 14.1 0.25 0.51 64.2
All Vehicles 2129 8.3 0.402 6.9 LOS A 2.7 20.6 0.23 0.51 63.0

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.
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.
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LANE LEVEL OF SERVICE

Lane Level of Service

7 site: [Stage 1 - Yr 2020 - 3 Arm Roundabout - PM]

Roundabout

All Movement Classes

South = East | North = Intersection

LOS A A A A
Tﬁl Marmion Ave {North)

| |

| |

| |

|

RS

|

Esatern Access

| |
Marmion Awe [South)

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).



Roundabout LOS Method: SIDRA Roundabout LOS.

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.

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

Organisation: GTA CONSULTANTS | Processed: Monday, 26 June 2017 5:14:26 PM
Project: T:\W12000-12999\W122760 - Alkimos Central DA\Modelling\170626 - Marmion Ave Access Assessment - Rev1.sip7



SITE LAYOUT
ﬂ Site: [Stage 3 - Yr 2027 - Marmion Ave/Alkimos Dr - 3 Arm Signalised - AM]
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SITE LAYOUT
7 Site: [Stage 3 - Yr 2027 - 4 Arm Roundabout - AM - 4 Lanes on Marmion Ave]

Roundabout
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SITE LAYOUT
Y site: [Stage 3 - Yr 2027 - LILO - AM - 4 Lanes on Marmion Ave]
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NETWORK LAYOUT
## Network: N101 [Stage 2 - Yr 2027 - AM Peak]

New Network

1N

SITES IN NETWORK



Site ID Site Name

A Stage 3 - Yr 2027 - Marmion Ave/Alkimos Dr - 3 Arm Signalised - AM
v Stage 3 - Yr 2027 - 3 Arm Roundabout - AM - 4 Lanes on Marmion Ave
vV Stage 3 - Yr 2027 - LILO - AM - 4 Lanes on Marmion Ave
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MOVEMENT SUMMARY

B site: [Stage 3 - Yr 2027 - Marmion Ave/Alkimos Dr -3 Arm  ## Network: N101 [Stage 2 - Yr
Signalised - AM] 2027 - AM Peak]

Signals - Actuated Isolated Cycle Time = 102 seconds (User-Given Phase Times)

Movement Performance - Vehicles
Mov OD Demand Flows Arrival Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average

ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Speed
Rate
veh/h % veh/h % v/c sec veh m perveh  km/h

South: Marmion Avenue (South)

1 L2 115 20 115 20 0.131 18.3 LOSB 25 17.8 0.57 0.72 432
2 T1 1558 9.0 1558 9.0 0.685 13.6 LOSB 255 192.0 0.69 0.63 55.8
Approach 1673 8.5 1673 85 0.685 139 LOSB 255 192.0 0.68 0.64 54.7
North: Marmion Avenue (North)

8 T1 1207 9.0 1207 9.0 0423 42 LOSA 9.9 74.6 0.35 0.32 67.7
9 R2 219 20 219 20 0.787 456 LOSD 10.5 74.4 1.00 0.96 36.5
Approach 1426 7.9 1426 79 0.787 10.6 LOSB 10.5 74.6 0.45 0.42 55.3
West: West Access

10 L2 349 2.0 349 20 0.636 184 LOSB 121 85.9 0.78 0.81 36.9
12 R2 183 20 183 20 0.464 542 LOSD 4.5 31.9 0.96 0.77 20.4
Approach 533 20 533 20 0.636 30.7 LOSC 121 85.9 0.84 0.80 315
All Vehicles 3632 7.3 3632 7.3 0.787 15.1 LOSB 255 192.0 0.61 0.57 484

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

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

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): 0.9 %

Number of Iterations: 5 (maximum specified: 10)
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LANE LEVEL OF SERVICE
#4# Network: N101 [Stage 2 - Yr

Lane Level of Service
ﬂ Site: [Stage 3 - Yr 2027 - Marmion Ave/Alkimos Dr - 3 Arm 2027 - AM Peak]

Signalised - AM]

Signals - Actuated Isolated Cycle Time = 102 seconds (User-Given Phase Times)

All Movement Classes

South = North | West = Intersection
LOS B B C B
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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.
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MOVEMENT SUMMARY

B site: [Stage 3 - Yr 2027 - Marmion Ave/Alkimos Dr -3 Arm  ## Network: N101 [Stage 2 - Yr
Signalised - PM] 2027 - PM Peak]

Signals - Actuated Isolated Cycle Time = 104 seconds (User-Given Phase Times)

Movement Performance - Vehicles
Mov OD Demand Flows Arrival Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average

ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Speed
Rate
veh/h % veh/h % v/c sec veh m perveh  km/h

South: Marmion Avenue (South)

1 L2 142 20 142 20 0.164 17.8 LOSB 3.0 21.3 0.58 0.73 436
2 T1 1483 9.0 1483 9.0 0.696 15.0 LOSB 26.6 200.3 0.70 0.64 54.0
Approach 1625 8.4 1625 84  0.696 15.3 LOSB 26.6 200.3 0.69 0.65 52.9
North: Marmion Avenue (North)

8 T1 1286 9.0 1286 9.0 0448 43 LOSA 10.9 82.0 0.36 0.33 67.6
9 R2 286 2.0 286 20 0.853 479 LOSD 13.7 97.4 1.00 1.00 35.7
Approach 1573 7.7 1573 7.7 0853 122 LOSB 13.7 97.4 0.48 0.45 53.2
West: West Access

10 L2 279 20 279 20 0469 142 LOSB 7.2 51.5 0.59 0.72 38.5
12 R2 147 2.0 147 2.0 0.380 548 LOSD 3.6 25.9 0.95 0.75 20.3
Approach 426 2.0 426 2.0 0.469 282 LOSC 7.2 51.5 0.72 0.74 324
All Vehicles 3624 7.3 3624 7.3 0.853 155 LOSB 26.6 200.3 0.60 0.57 485

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

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

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): 1.0 %

Number of Iterations: 6 (maximum specified: 10)
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LANE LEVEL OF SERVICE
#4# Network: N101 [Stage 2 - Yr

Lane Level of Service
ﬂ Site: [Stage 3 - Yr 2027 - Marmion Ave/Alkimos Dr - 3 Arm 2027 - PM Peak]

Signalised - PM]

Signals - Actuated Isolated Cycle Time = 104 seconds (User-Given Phase Times)

All Movement Classes

South = North | West = Intersection
LOS B B C B

Marmion Avenue (North)

1“ T

West Access

| I
Marmion Avenue (South)



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.
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MOVEMENT SUMMARY

%7 site: [Stage 3 - Yr 2027 - 4 Arm Roundabout - AM - 4 Lanes ## Network: N101 [Stage 2 - Yr
on Marmion Ave] 2027 - AM Peak]

Roundabout

Movement Performance - Vehicles
Mov OD Demand Flows Arrival Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average

ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Speed
Rate
veh/h % veh/h % v/c sec veh m perveh  km/h

South: Marmion Ave (South)

1 L2 186 0.0 186 0.0 0.831 10.6 LOSB 11.6 86.5 0.85 0.82 48.7
2 T1 1388 9.0 1388 9.0 0.831 114 LOSB 11.6 86.5 0.82 0.83 33.8
3 R2 51 2.0 51 20 0.831 170 LOSB 10.2 76.4 0.80 0.84 50.2
Approach 1625 7.8 1625 7.8 0.831 115 LOSB 11.6 86.5 0.83 0.83 38.3
East: LSP East Access

4 L2 157 2.0 157 20 0.832 218 LOSC 7.7 54.5 0.93 1.32 30.9
5 T1 19 0.0 19 0.0 0.832 217 LOSC 7.7 54.5 0.93 1.32 40.6
6 R2 228 2.0 228 20 0.832 264 LOSC 7.7 54.5 0.93 1.32 30.9
Approach 404 19 404 19 0.832 244 LOSC 7.7 54.5 0.93 1.32 31.6
North: Marmion Ave (North)

7 L2 129 20 129 20 0.595 71 LOSA 44 33.1 0.50 0.61 51.4
8 T1 1238 9.0 1238 9.0 0.595 76 LOSA 44 33.1 0.51 0.61 40.2
9 R2 22 0.0 22 0.0 0.595 121 LOSB 4.3 325 0.52 0.61 53.1
Approach 1389 8.2 1389 8.2 0.595 7.7 LOSA 4.4 33.1 0.51 0.61 43.0
West: LSP West Access

10 L2 57 0.0 57 0.0 0.506 126 LOSB 3.0 20.7 0.89 1.03 401
11 T1 9 0.0 9 0.0 0.506 13.0 LOSB 3.0 20.7 0.89 1.03 485
12 R2 143 0.0 143 0.0 0.506 18.1 LOSB 3.0 20.7 0.89 1.03 401
Approach 209 0.0 209 0.0 0.506 16.3 LOSB 3.0 20.7 0.89 1.03 407
All Vehicles 3628 6.8 3628 6.8 0.832 11.7 LOSB 11.6 86.5 0.72 0.81 38.2

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

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

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.

Network Model Accuracy Level (largest change in degree of saturation for any lane): 0.9 %

Number of Iterations: 5 (maximum specified: 10)
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LANE LEVEL OF SERVICE
Lane Level of Service ## Network: N101 [Stage 2 - Yr

¥ site: [Stage 3 - Yr 2027 - 4 Arm Roundabout - AM - 4 Lanes 2027 - AM Peak]
on Marmion Ave]

Roundabout

All Movement Classes

South = East | North West |Intersection
LOS B C A B B

1|'~.| Marmion Ave {North)
| |

=
L5SP East Access

SER00Y 150M 457

I |
Marmicn Ave [South)

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

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.
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MOVEMENT SUMMARY

%7 site: [Stage 3 - Yr 2027 - 4 Arm Roundabout - PM - 4 Lanes ## Network: N101 [Stage 2 - Yr
on Marmion Ave] 2027 - PM Peak]

Roundabout

Movement Performance - Vehicles
Mov OD Demand Flows Arrival Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average

ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Speed
Rate
veh/h % veh/h % v/c sec veh m perveh  km/h

South: Marmion Ave (South)

1 L2 247 20 247 2.0 0.866 10.2 LOSB 15.0 1.4 0.90 0.76 484
2 T1 1415 9.0 1415 9.0 0.866 11.0 LOSB 15.0 1.4 0.84 0.77 334
3 R2 193 20 193 20 0.866 16.7 LOSB 11.5 85.5 0.76 0.79 497
Approach 1855 7.3 1855 7.3 0.866 115 LOSB 15.0 111.4 0.84 0.77 401
East: LSP East Access

4 L2 51 2.0 51 20 0.549 115 LOSB 2.9 20.8 0.84 1.03 36.6
5 T1 12 2.0 12 20 0.549 115 LOSB 2.9 20.8 0.84 1.03 453
6 R2 172 20 172 2.0 0.549 16.1 LOSB 2.9 20.8 0.84 1.03 36.6
Approach 234 20 234 2.0 0.549 149 LOSB 29 20.8 0.84 1.03 37.2
North: Marmion Ave (North)

7 L2 187 20 187 2.0 0.680 8.9 LOSA 6.2 45.8 0.63 0.73 50.6
8 T1 1245 9.0 1245 9.0 0.680 9.6 LOSA 6.2 45.8 0.64 0.74 38.5
9 R2 25 2.0 25 2.0 0.680 142 LOSB 6.1 45.7 0.65 0.75 52.0
Approach 1458 8.0 1458 8.0 0.680 9.6 LOSA 6.2 45.8 0.64 0.74 423
West: LSP West Access

10 L2 39 2.0 39 2.0 0.399 114 LOSB 22 154 0.87 099 41.0
11 T1 7 2.0 7 2.0 0.399 11.8 LOSB 22 154 0.87 0.99  49.1
12 R2 107 20 107 2.0 0.399 169 LOSB 2.2 154 0.87 0.99 41.0
Approach 154 20 154 2.0 0.399 15.3 LOSB 22 15.4 0.87 0.99 416
All Vehicles 3700 7.0 3700 7.0 0.866 1.1 LOSB 15.0 111.4 0.76 0.78  40.6

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

Vehicle movement LOS values are based on average delay per movement.

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

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.

Network Model Accuracy Level (largest change in degree of saturation for any lane): 1.0 %

Number of Iterations: 6 (maximum specified: 10)
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LANE LEVEL OF SERVICE
Lane Level of Service ## Network: N101 [Stage 2 - Yr

Y site: [Stage 3 - Yr 2027 - 4 Arm Roundabout - PM - 4 Lanes 2027 - PM Peak]
on Marmion Ave]

Roundabout

All Movement Classes

South = East | North West |Intersection
LOS B B A B B

1|'~.| Marmion Ave {North)
| |

L5SP East Access

SER00Y 150M 457

I |
Marmicn Ave [South)

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.

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.
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MOVEMENT SUMMARY

% Site: [Stage 3 - Yr 2027 - LILO - AM - 4 Lanes on Marmion  ## Network: N101 [Stage 2 - Yr
Ave] 2027 - AM Peak]

Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov OD Demand Flows Arrival Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average

ID Mov Total HV Total HV Satn Delay Service Vehicles Distance Queued Stop Speed
Rate
veh/h % veh/h % v/c sec veh m perveh  km/h

South: Marmion Ave (South)

2 T1 1624 9.0 1624 9.0 0.441 0.1 LOSA 0.0 0.0 0.00 0.00 79.8
Approach 1624 9.0 1624 9.0 0441 0.1 NA 0.0 0.0 0.00 0.00 79.8
East: LSP Access

4 L2 89 2.0 89 20 0.184 10.7 LOSB 0.6 4.5 0.68 0.84  40.0
Approach 89 2.0 89 20 0.184 10.7 LOSB 0.6 45 0.68 0.84  40.0
North: Marmion Ave (North)

7 L2 35 20 35 20 0.019 76 LOSA 0.0 0.0 0.00 0.60 60.2
8 T1 1524 9.0 1524 9.0 0414 0.0 LOSA 0.0 0.0 0.00 0.00 79.8
Approach 1559 8.8 1559 8.8 0414 0.2 NA 0.0 0.0 0.00 0.01 79.2
All Vehicles 3273 8.7 3273 8.7 0.441 0.4 NA 0.6 45 0.02 0.03 75.9

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

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 movements.

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): 0.9 %
Number of Iterations: 5 (maximum specified: 10)
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LANE LEVEL OF SERVICE

Lane Level of Service ## Network: N101 [Stage 2 - Yr
V site: [Stage 3 - Yr 2027 - LILO - AM - 4 Lanes on Marmion 2027 - AM Peak]
Ave]

Giveway / Yield (Two-Way)

All Movement Classes

South = East | North = Intersection
LOS NA B NA NA

||oa
l IIL

\/ —

1Nr-|arminn Ave (North)
|

LSP Access

| |
Marmion Ave {South)



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.
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MOVEMENT SUMMARY

% Site: [Stage 3 - Yr 2027 - LILO - PM - 4 Lanes on Marmion  ## Network: N101 [Stage 2 - Yr
2027 - PM Peak]

Ave]

Giveway / Yield (Two-Way)

Movement Performance - Vehicles
Mov OD Demand Flows Arrival Flows Deg. Average Levelof 95% Back of Queue

ID Mov Total HV Total HV Satn Delay Service Vehicles Distance

veh/h % veh/h % v/c sec veh m

Prop.
Queued

Effective Average
Stop Speed

Rate
per veh

km/h

South: Marmion Ave (South)

2 T1 1855 9.0 1855 9.0 0.503 0.1 LOSA 0.0 0.0 0.00 0.00 79.7
Approach 1855 9.0 1855 9.0 0.503 0.1 NA 0.0 0.0 0.00 0.00 79.7
East: LSP Access

4 L2 35 2.0 35 2.0 0.061 9.1 LOSA 0.2 1.5 0.59 0.77  40.8
Approach 35 2.0 35 2.0 0.061 9.1 LOSA 0.2 1.5 0.59 0.77 408
North: Marmion Ave (North)

7 L2 53 20 53 2.0 0.029 76 LOSA 0.0 0.0 0.00 0.60 60.2
8 T1 1351 9.0 1351 9.0 0.367 0.0 LOSA 0.0 0.0 0.00 0.00 79.8
Approach 1403 8.7 1403 8.7 0.367 0.3 NA 0.0 0.0 0.00 0.02 78.8
All Vehicles 3293 8.8 3293 8.8 0.503 0.3 NA 0.2 1.5 0.01 0.02 77.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).

Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

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 movements.

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): 1.0 %
Number of Iterations: 6 (maximum specified: 10)
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LANE LEVEL OF SERVICE

Lane Level of Service ## Network: N101 [Stage 2 - Yr
V site: [Stage 3 - Yr 2027 - LILO - PM - 4 Lanes on Marmion 2027 - PM Peak]
Ave]

Giveway / Yield (Two-Way)

All Movement Classes

South = East | North = Intersection
LOS NA A NA NA
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|

LSP Access

| |
Marmion Ave {South)



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.
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Melbourne

A Level 25, 55 Collins Street
PO Box 24055
MELBOURNE VIC 3000
+613 9851 9600
melbourne@gta.com.au

Sydney

A Level 6, 15 Help Street
CHATSWOOD NSW 2067
PO Box 5254
WEST CHATSWOOD NSW 1515
+612 8448 1800
sydney@gta.com

Brisbane

A Ground Floor, 283 Elizabeth Street
BRISBANE QLD 4000
GPOBox 115
BRISBANE QLD 4001
+617 3113 5000
brisbane@gta.com.au

Canberra

A Tower A, Level 5,
7 London Circuit
Canberra ACT 2600
P +612 6243 4826
E canberra@gta.com.au

Adelaide

A Suite 4, Level 1, 136 The Parade
PO Box 3421
NORWOOD SA 5067

P +618 8334 3600

E adelaide@gta.com.au

Gold Coast

A Level 9, Corporate Centre 2
Box 37, 1 Corporate Court
BUNDALL QLD 4217

P +617 5510 4800

F +617 5510 4814

www.gta.com.au

Townsyville

A Level 1, 25 Sturt Street
PO Box 1064
TOWNSVILLE QLD 4810

P +617 4722 2765

E townsvile@gta.com.au

Perth

A Level 2, 5 Mill Street
PERTH WA 6000
PO Box 7025, Cloisters Square
PERTH WA 6850
+618 6169 1000
perth@gta.com.au
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