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This scheme amendment will implement the recommendations of Directions 2031 and
Beyond and the City of Wanneroo Local Housing Strategy and LPP 3.1 for the Wanneroo
and Girrawheen-Koondoola housing precincts. It is intended to progress the recoding of the
Quinns, Yanchep and Two Rocks housing precincts through a future scheme amendment.

Background

LPP 3.1 prioritises the Wanneroo and Girrawheen-Koondoola housing precincts as priority
one and two for implementation, and requires the following three key issues to be addressed
prior to, or as part of, a scheme amendment to increase the R-Coding in these areas:

1. Assess the existing infrastructure provision and identify infrastructure upgrades needed
to facilitate redevelopment at a higher density;

Following the adoption of the amended LPP 3.1, Administration engaged consultants to
assess the capacity of the road, water and sewer networks and their ability to
accommodate the higher densities proposed for the housing precincts. A copy of these
studies is included as Attachment 2 and Attachment 3. These desktop studies
concluded that the following infrastructure upgrades may be required to achieve full
development in the housing precincts:

Nine upgrades to Wanneroo Road to be funded by Main Roads WA,
Nine road upgrades to local and neighbourhood roads;

A main sewer in Girrawheen to be funded by the Water Corporation; and
Numerous upgrades to local water and sewer infrastructure.

Further consultation with the Water Corporation following the completion of these
studies has indicated that there may be more capacity within existing water and sewer
infrastructure than what has been indicated in the consultant studies. A copy of this
correspondence is included as Attachment 4. The Water Corporation has advised that
this capacity may be sufficient to accommodate the proposed infill development without
completing any infrastructure upgrades.

2. Establishment of a development contribution arrangement for funding of infrastructure
upgrades; and

The establishment of a development contribution arrangement to fund infrastructure
upgrades was considered as a part of the City's preparation of this Amendment.
However, it is not considered that a development contribution arrangement could be
implemented equitably in accordance with State Planning Policy 3.6 — Development
Contributions across such a large area. The Department of Planning has advised that
they do not support the establishment of a development contribution arrangement to
fund any necessary infrastructure upgrades in the housing precincts as they could not
support an arrangement that would run for an uncertain amount of time.

Based on the advice of the Water Corporation and Department of Planning the City has
not proceeded with the preparation of a development contributions arrangement.
Instead, the upgrading of local and neighbourhood roads is intended to be met by the
City through existing road upgrade programs as and when required. Any upgrades to the
local water and sewer network that may be required in the future are proposed to be met
by private developers as and when the need arises. It is considered more rational to
allow redevelopment to occur using existing capacity and only complete upgrades if and
when that capacity has been reached.



3. Introduction of provisions for the application of Design Guidelines to address the specific
aspects and context of each housing precinct to facilitate appropriate future residential
development and subdivision.

It is necessary to ensure that development within the housing precincts contributes to
the streetscape and public realm of the local area. There is a risk that development
allowed to proceed without design guidance or control could result in inactive street
frontages characterised by a dominance of carports and garages, a proliferation of
crossovers, and a reduced capacity for street trees and verge landscaping.

Rather than prepare a specific design guideline, the provisions of the scheme
amendment have been designed to address subdivision and development design issues.
Further policy guidance may be prepared in the future to support the application of the
proposed scheme provisions.

To address the infrastructure, funding and design issues identified above, the City is
proposing to initiate an amendment to DPS 2 to implement a split density code for the
Wanneroo and Girrawheen-Koondoola housing precincts.

Detail

The proposed amendment to DPS 2 comprises the following components:

Amending the Scheme R-Code Maps to recode lots in the Wanneroo and Girrawheen-
Koondoola housing precincts to R20/R40 and R20/R60.

It is proposed to implement a split density code over the Girrawheen-Koondoola and
Wanneroo housing precincts in accordance with the Scheme Amendment Maps included as
Attachment 1.

In this case the base code reflects the existing R-Code, and the higher code reflects the
R-Codes identified, and previously adopted by Council, in LPP 3.1.

The application of a split density code gives the City greater control and influence over
subdivision and development than a conventional recoding by only allowing development at
the higher R-Code where the proposed development can be adequately serviced and meets
the necessary design requirements.

Where the servicing and design requirements cannot be met then the existing base code of
R20 will apply and redevelopment at the higher R-Code cannot be approved.

Introducing new provisions that apply to split code areas.

To support the proposed split density code, it is proposed to introduce two new sub-clauses
under clause 4.5 of DPS 2 — Special Application of the Residential Design Codes, which
deal with the application of the split density code. These provisions provide guidance on
development and subdivision applications.

The first clause applies to development proposals under the split density coding and sets
out the criteria that must be met for the higher R-Code to apply. These criteria would be
applied by the City in determining applications for planning approval. They aim to ensure
that proposed development is capable of being adequately serviced, that it does not
contribute to a proliferation of driveways and crossovers at the expense of usable, attractive



streetscapes and that passive surveillance of the public realm is maintained as infill
development occurs.

The second clause acknowledges that subdivision applications may also be made under the
split density coding and that the City is not the determining authority for subdivision
applications. It states that Council will base its recommendations on subdivision applications
referred to it by the Western Australian Planning Commission on the same requirements for
development applications.

Comment

The implementation of a split density code over the Girrawheen-Koondoola and Wanneroo
housing precincts is seen as the optimum solution to complex infrastructure and urban
design issues. The split density code approach directly links any required infrastructure
upgrades with actual development uptake rather than basing infrastructure upgrades on
assumptions about when and where development might occur. It will also provide a
safeguard against poor urban design outcomes and negative impacts on streetscapes and
the public realm that could potentially result from infill redevelopment.

It is acknowledged that the split density code does not provide absolute certainty of the
timing or location of future infrastructure upgrades, or unrestricted development
opportunities for landowners within the housing precincts. It is possible that some land
owners may not be able to proceed with development at the higher R Coding until
infrastructure capacity is addressed and there may be a perceived inequality associated with
this.

There may be a risk that the community expects the City to provide necessary infrastructure
upgrades when capacity is reached. To mitigate this risk the City intends to closely monitor
the uptake of development in the housing precincts and will continue to liaise with the Water
Corporation to monitor infrastructure capacity. If and when infrastructure capacity is
reached, Council has the ability, but is not required, to consider funding infrastructure
upgrades to allow this development to proceed. Notwithstanding that potential infrastructure
upgrades may be required; some infrastructure capacities may never be reached. The split
code approach is therefore considered the most appropriate option given the uncertainty in
relation to infrastructure capacity.
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Sewer & Water Capacity Assessment
Wanneroo & Girrawheen-Koondoola Precincts

Executive Summary

Cardno was engaged by the City of Wanneroo (the City) to undertake a sewer and water review for services
within the Wanneroo and Girrawheen-Koondoola housing precincts (the Precincts).

The work scope for the study required Cardno to:

= Assess the capacity of the existing infrastructure within the Precincts.

« Determine the future maximum number of dwellings as a result of the new planning scheme.

s Determine what upgrades are required to the existing infrastructure so that the increased demand due to
the Town Planning Scheme Amendment can be supported.

s Assess the cost of the required upgrades and determine approximate trigger dates.

In carrying out the study, the following information was collected and reviewed:

a Local Housing Strategy Plans

= Report titled ‘Estimated Rates of Development of New Dwellings in Wanneroo’ by the City of Wanneroo
= The Water Corporations review of sewer reticulation capacity within the Precincts

« Notes from the Water Corporation explaining methodology for calculating water reticulation capacities

= Digital data showing alignments and sizes of existing water & sewer reticulation

The Water Corporations review of the existing water headworks infrastructure found that no immediate
upgrades were required to support redevelopment in the short term future. Their review of the sewer
headworks infrastructure found a significant section of sewer that would require upgrading prior to
redevelopment being permitted within a major catchment area in the Girrawheen-Koondoola Precinct. The
Water Corporation advised that they would monitor capacity over the long term and make additional
headworks upgrades when required.

Cardno’s assessment of water and sewer reticulation found that several areas within the precincts required
significant immediate upgrades before any redevelopment would be approved by the Water Corporation.
However, it was found that the majority of catchments within the precincts had no immediate capacity
restrictions and would be approved for redevelopment if the amended planning scheme was rolled out to
these areas in advance of the capacity restricted catchments.

It was estimated that the cost of upgrading water reticulation infrastructure within the critical catchments
(catchments flagged for upgrades within 2 years) would be in the order of $3,990,000 (excl GST). From 2014
onwards, upgrades will cost approximately $2.2 million per decade on average until the expected maximum
build out date (2081). The total extent of recommended water main upgrades is 22,418m at an estimated
cost of $19.5 million over 68 years.

The total extent of recommended sewer main upgrades is 629m at an estimated cost of $720,000 over 26
years. The first upgrade required is predicted to be in 2016 at an estimated cost of $210,000.
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Sewer & Water Capacity Assessment
Wanneroo & Girrawheen-Koondoola Precincts

1 Background

The project covers two areas within the City of Wanneroo, the Wanneroo precinct and the
Girrawheen-Koondoola precinct. The City of Wanneroo (the City) has chosen these two precincts for
re-zoning as a part of the recommendations put forward in the Local Housing Strategy (2005) and
Local Planning Policy 3.1. The locality and re-zoning is shown by the City’s Local Housing Strategy
Implementation plans (Appendix A).

The City of Wanneroo engaged Cardno to undertake a sewer and water capacity assessment in order
to review the adequacy of the existing services within the Precincts and to determine any necessary
upgrades which would be required to support future demand as a resuit of the amendment to the town
planning scheme.

Prior to Cardno commencing the project, the Water Corporation were requested by the City to
complete the headworks review for the Precincts. This review included the assessment of sewer
pressure mains, pumping stations and treatment plants, and all water reticulation pipes 300mm in
diameter and larger to determine if the capacity of these assets would be sufficient to cope with future
demand. The Water Corporation advised that no water or sewer headworks assets would require
immediate upgrading to increase capacity. During their review, the Water Corporation also reviewed
the sewer reticulation network and their findings were provided to Cardno to assist with their
assessment.
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2 Servicing Investigations

2.1 Water Reticulation

211 Capacity Assessment

Cardno requested the Water Corporation to provide all required information necessary to undertake
the water reticulation capacity assessments in both the Girrawheen-Koondoola and Wanneroo
precincts. This included all existing reprographics covering both precincts as well as capacities of all
existing pipe types and methods for calculating the capacities of complex networks. The Water
Corporation provided all required information, noting that the data for existing pipe capacities was now
considered conservative as water consumption has reduced in recent years. The Water Corporation
was in the process of reviewing the data but the revised data would not be available for this review.
The Water Corporation requested that this data not be published.

Cardno liaised with The City in order to determine a method for estimating the future maximum
dwelling numbers based on the proposed planning codes of R40 and R60 within each precinct. It was
agreed that for R40 coded areas, the predicted maximum dwelling number for a given area would be
the developable area divided by 240m2(the predicted average area per dwelling), for R60 coded areas
the developable area would be divided by 210m?. The difference between the predicted maximum
dwellings and the current number of dwellings was then reduced by 25% to allow for factors such as
lot owners not wanting to subdivide and lots that couldn’t be subdivided for any reason (the method
for this calculation is further explained in the report under Appendix B). The resulting figure is
described as the estimated number of dwellings (75% build out) on the concept design drawings.

In order to assess the capacity of the network within the precincts, they were divided into smaller
catchment areas as per the methods advised by the Water Corporation for assessing water
reticulation networks. The catchment areas were assessed by comparing the capacity of existing
pipes versus the estimated future number of dwellings to determine if any upgrades would be required
within the catchment. If future demand was higher than existing capacity, the minimum possible
upgrade was applied in order to exceed future demand whilst complying with Water Corporation
design standards.

After the initial assessment process by Cardno, drawings showing recommended upgrades were
issued to the City and the Water Corporation for review and comment. The Water Corporation
performed a technical review of the assessment and recommended minor changes to the otherwise
approved drawings which have been incorporated into the final drawings and cost estimates.

2.1.2 Cost Estimates

As the Water Corporation manages the construction of all upgrades to their existing assets, Cardno
requested their advice for estimating the cost of upgrades for each catchment. The Water Corporation
were not willing to provide any figures for upgrading pipes citing many variables which would make it
very difficult to estimate a cost to some degree of accuracy without an extensive review of each
catchment. The variables which will cause significant variation of rates between catchment areas
include:

= Locations of existing services that need to be protected
= Number/size of trees that need protection/removal.

Extent of traffic management required.
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Number/complexity of bore shots under driveways/intersections.

e Location of valves - trenches need to be kept open until lot connections are switched from old to
new water mains which will incur traffic & safety management costs.

= Reinstatement costs - brick paving/turf/concrete/asphalt etc.

Taking these points into consideration, it should be emphasized that the cost estimates provided in
this report are concept level estimates and any decisions based on these estimates should reflect
this.

In order to determine realistic rates for calculating the cost estimates, Cardno assessed costs from
several recent jobs where similar works were undertaken. Rates were then determined for three
aspects of the works to be undertaken; Preliminaries ($25,000 per catchment), installation of water
main ($380-$550/m depending on pipe size), and reinstatement ($195/m). An allowance was also
made for engineering fees and contingency which has been estimated at 20% of construction costs.

2.1.3 Trigger Date Estimates

Trigger dates were determined in order to estimate when upgrades for each catchment would be
required to be constructed such that supply can meet demand at all times. Based on the advice from
The City that full build out (to 75%) is expected to occur by 2081, a linear rate of development was
determined by dividing the additional number of dwellings estimated for each catchment by the time
(69 years) it will take to reach this number. The trigger dates were then determined by adding the rate
of development to the number of existing dwellings and finding the year when demand (estimated
number of dwellings) overtook supply (existing capacity). The formula used is as follows:

(C-E)

Trigger Date (year) = 2013 + (F—E)/(2081-2013)

Where: C = Capacity of existing water reticulation (No. dwellings)
E = Number of existing dwellings
F = Estimated number of dwellings as at 2081
As development rates are rarely linear, it should be noted that the City will be required to monitor

development and liaise with the Water Corporation on a yearly basis to determine actual trigger dates
for each catchment.

2.2 Sewer Reticulation

2.2.1 Capacity Assessment

Cardno obtained all required information for the sewer capacity assessment from the Water
Corporation. This included the reprographics which included all existing sewer alignments and pipe
sizes as well as existing flows entering the precincts from adjacent catchments. Water Corporation
also provided their own sewer reticulation review which identified the headworks upgrades required to
cope with the increased demand. The headworks review included existing pipes over 300mm in
diameter as well as pipes currently less than 300mm in diameter that would need to be upgraded to
300mm. Cardno completed an independent review to determine upgrades required for reticulation

January 2013 Cardno



Sewer & Water Capacity Assessment
Wanneroo & Girrawheen-Koondoola Precincts

which included all pipes with an upgraded size of less than 300mm in diameter. The Water
Corporation also reviewed Cardno’s assessment using their own method for determining critical pipes
which identified several more pipes that will require upgrading.

In completing Cardno’s assessment, the precincts were broken up into catchments and areas were
calculated for both R40 and R60 developable land within each catchment. These areas could then be
used to calculate flow rates for the sewer network based on future maximum population density as per
the Water Corporation design manual for gravity sewers (DS 50). DS 50 was then used to determine
which existing pipes would be unable to cope with the increased flow that would be created and
suitable upgraded pipe sizes were chosen.

2.2.2 Cost Estimates

As per the water reticulation cost estimates, the Water Corporation were not willing to provide advice
for estimating the cost to upgrade the sewer reticulation. The variables described in section 2.1.2 also
apply to estimating the cost of the sewer reticulation, as well as the following significant factors:

= Alignment of sewer — Significant portions of the existing sewer are currently located within private
property (generally at the back of lots). The Water Corporation require that the sewer reticulation
be relocated to the road reserve where possible and significant design work will be required to
determine a suitable alignment.

= Trench or trenchless — Most, if not all of the sewer installation may be done by trenchless
technique. The decision to use trench or trenchless will depend on several factors including depth
of sewer, final alignment, duplication or replacement of sewer, and existing assets (above &
below ground).

e Duplication or replacement of sewer — In some sections, it may be more practical to duplicate the
sewer rather than replace it resulting in smaller pipes being used. Further investigations wiil be
needed to determine the locations where this method may be viable.

Taking these points into consideration, it should be emphasized that the cost estimates provided in
this report are concept level estimates and any decisions based on these estimates should reflect
this.

2.3 Assessment Outcomes
2.3.1 Water

The assessment of the water reticulation network within the two precincts found that significant
upgrades will be required as a result of the amendment to the town planning scheme. Concept design
drawings have been produced to show the proposed upgrades for each catchment (Appendix C).
Several catchments have been identified as critical which means the demand is currently higher than
the theoretical supply capacity.

A brief summary of cost estimates sorted by trigger dates is shown below. A more comprehensive
breakdown of costs estimates, trigger dates and quantities is shown under Appendix D.
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Table 2-1  Summary of estimated costs for water reticulation upgrades

Trigger Date Total Cost {Excl GST) Catchments

W4, GK3, GK7, GK10, GK18, GK22,

Critical $3,990,000 GK28, GK31, GK8, GK13, GK36
2015 $876,000 GK16
2017 $1,029,000 GK21
GK30, GK25, GK12, GK17, GK14,

2020-2028 $2,467,000 GK15, GK19
2030-203% $2,143,000 GK1, W5, GK23, GK37, GK4, W3
2040-2049 $2,460,000 W1, GK5, GK11, GK34, GK33
2050-2058 $2,316,000 GKS, GK32, GK26, W10, W7, W8
2060-2069 $2,055,000 GK35, W6, W2, GK29, GK24, GK6
2070-2081 $2,106,000 GK38, GK2, W9, GK20, GK27

The following comments and assumptions can be made regarding the cost estimate for the upgrading
of water reticulation within the Precincts:

- Cost estimates are intended to be all inclusive allowing for items such as engineering &
surveying fees, mobilisation, traffic management, protection of existing assets and
reinstatement.

- No allowance has been made for inflation of construction and material costs as it is not
certain when construction will commence. An allowance of 3% inflation per year should be
made when predicting future construction costs.

- Rates for scheduled items are based on rates for similar activities from recent projects that
have been managed by Cardno.

- Cost estimates are concept level only. Costing advice should be updated regularly as the
design process progresses.

- Trigger dates are estimates only. Development rates should be monitored closely with trigger
dates updated accordingly.

- It is assumed that horizontal drilling techniques will be used to install water mains under
intersections in order to reduce traffic management requirements and prevent unnecessary
road closures.

- Itis assumed that reinstatement will be required for a 2.5m width over the alignment of the
proposed water mains.

- Itis assumed that the new water mains will be installed adjacent to existing water mains with
the redundant water mains remaining in the ground.
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As shown in table 1, a number of catchments have already reached capacity or are expected to reach
capacity within the next 2 years. It is recommended that these catchments be upgraded prior to
amending the planning scheme for these areas. If possible, it may be beneficial to roll out the
planning scheme such that other areas within the Precincts may be redeveloped without being
restricted by the need for upgrades within the critical catchments.

It is recommended that a developer's contribution scheme be considered by the City in order to
recoup the costs associated with upgrading the water reticulation. Although catchment boundaries on
the drawings show lots which directly affect the required upgrades for each given catchment, all lots
within the Precincts indirectly contribute to requirement for increased capacity. As such, it is
recommended that all lots with the Precincts be subject to contributions for upgrades.

2.3.2 Sewer

The assessment of the sewer reticulation network within the two precincts found that a significant
section of the existing 230mm diameter sewer main within the Girrawheen-Koondoola precinct
requires upgrading to 300mm diameter. The main in question services the majority of the catchments
within the precinct and runs from the connection to the trunk main near the intersection of Wanneroo
Rd & Shortland Way, down to Beach Rd, then up and along Nanovich Ave. The extent of the
proposed upgrade is shown on the concept design under Appendix E (GSU4). As this section of
sewer is being upgraded to 300mm diameter, it is considered a headworks upgrade which falls under
the responsibility of the Water Corporation. The Water Corporation advised that upgrade of this sewer
main would be a condition of redevelopment, as such, the trigger date for the proposed works is
considered critical at present.

it was found that 4 minor sections of 150mm diameter sewer reticulation would require upgrading to
225mm diameter mains as shown under Appendix E (WSU1 & GSU1-3) totaling a length of 629m.
These upgrades will not be funded by the Water Corporation and come to an estimated cost of
$720,000 as per the summary below.

Table 2-2 Summary of estimated costs for sewer reticulation upgrades

ngfeer Total Cost (Excl GST) Catchment
2016 $210,000 GSU2
2027 $127,000 GSU3
2036 $257,000 GSU1
2039 $125,000 WwsuU1

The following comments and assumptions can be made regarding the cost estimate for the upgrading
of sewer reticulation within the Precincts:

- Cost estimates are intended to be all inclusive allowing for items such as engineering &
surveying fees, mobilisation, traffic management, protection of existing assets and
reinstatement.

- No allowance has been made for inflation of construction and material costs as it is not
certain when construction will commence. An allowance of 3% inflation per year should be
made when predicting future construction costs.

- Rates for scheduled items are based on rates for similar activities from recent projects that
have been managed by Cardno.
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- Cost estimates are concept level only. Costing advice should be updated regularly as the
design process progresses.

- Trigger dates are estimates only. Development rates should be monitored closely with trigger
dates updated accordingly.

- Itis assumed that horizontal drilling techniques will be used to install all sewer mains.
- Reinstatement costs relate to the disturbed areas due to bore pits and relocated sewer pits.

- ltis assumed that the new sewer mains will be installed adjacent to existing sewer mains with
the redundant sewer mains remaining in the ground. Allowance has been made for
relocation/reconstruction of sewer pits for this reason.

It is recommended that a developer's contribution scheme be considered by the City in order to
recoup the costs associated with upgrading the sewer reticulation. Catchment boundaries shown on
the drawings identify all lots which contribute to the increased flow in the section of sewer that
requires upgrading. The City is to determine whether to collect contributions from only lots within
these catchments or to apply a flat contribution amount for all lots within the Precincts in addition to
the contribution for water reticulation upgrades.
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3 Recommendations and Conclusions

It is recommended that:

Upgrades to water reticulation within catchments identified as critical are completed prior to
allowing any redevelopment within these areas.
The amended planning scheme is rolled out gradually such that areas not restricted by water &
sewer capacities may be redeveloped prior to critical upgrades being completed.
The City considers the introduction of a developer’s contribution scheme such that the City is not
responsible for the full cost of the upgrades for both water and sewer reticulation.
= For water reticulation upgrades, contributions to be collected from ali lots within both
Precincts.
= For sewer reticulation upgrades, the City to decide whether contributions be collected
from all lots or lots within catchment boundaries only.
The City continually monitors development rates and adjust trigger dates as required.

It is concluded that:

Significant upgrades are required to both the existing sewer and water infrastructure to ensure
they can cope with future demand.

The estimated total cost to upgrade water reticulation infrastructure within the Precinct for critical
catchments within the next two years is $3,990,000 (excl GST).

Excluding works recommended within the next two years, upgrades will cost approximately $2.2
million per decade on average until the expected maximum build out date (2081).

The estimated total cost for upgrades to sewer reticulation infrastructure is $720,000 (excl GST).
A major sewer headworks upgrade is to be undertaken by the Water Corporation before a
significant area within the Girrawheen-Koondoola Precinct is approved for redevelopment.
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Estimated Rates of Development of New Dwellings in
Wanneroo, Koondoola and Girrawheen Precincts

Background

This document supports the City of Wanneroo’s Draft Amendment to Local
Planning Policy 3.1: Local Housing Strategy Implementation (LHS).

The LHS identifies six ‘Housing Precincts’ divided across the suburbs of
Wanneroo, Koondoola, Girrawheen, Yanchep, Two Rocks and Quinns Rocks.
The Housing Precinct boundaries identified in the LHS are generally based on
close proximity/easy access to existing retail and employment centres, public
transport nodes, high amenity public open space, recreational facilities, major
arterial routes and community facilities/education institutions.

These Housing Precincts are targeted for an increase in density coding from
R20 to R40 or R60 as identified on LHS maps below.

The recommended density increases will require amendments to the City of
Wanneroo District Planning Scheme No. 2 (DPS 2). In addition, other
planning issues may also need to be addressed prior to or in support of
amendment proposals. This includes assessment of the existing infrastructure
provision and identification of possible infrastructure upgrades needed to
facilitate redevelopment at a higher density, possible establishment of
development contribution arrangements for funding of infrastructure upgrades,
and preparation of design guidelines

Introduction

Discussion in this document will focus on the estimated rates of development
of new dwellings in the precincts of Wanneroo and Girrawheen-Koondoola, as
identified by the LHS. The methodology of how the City of Wanneroo
calculated these rates of development will also be discussed.

The main purpose of this document is to enable service agencies to
accurately assess both their relevant existing infrastructure and to identify any
infrastructure upgrades that may be required by 2031 in the Housing
Precincts of Wanneroo and Girrawheen-Koondoola using the following
models created by the City of Wanneroo.





















calculated, on average, how many dwellings may be constructed on each lot,
subsequent to recoding.

The above dwelling figures were then rounded down to 0 decimal places to
recognise that a portion of a dwelling cannot be built. For example, in an area
coded R40, a 650 m? lot can have a maximum of 2 dwellings built on it, the
same as a 440 m? lot.

Step 2.

To calculate the total theoretical maximum amount of dwellings, the rounded-
down maximum dwellings per lot is multiplied by the number of lots in the two
separate coding areas.

t=e.c+fd

Step 3.
Subtract the existing dwellings from the total (t) to achieve a value for the
number of additional dwellings that will be created (J)

g=t-(x+y)

Step 4.

To allow for lots that may never be developed due to varying reasons such as
landform, personal reasons, location, and existing dwelling layout, it has been
assumed that 75% of the theoretical maximum number of new dwellings will
actually ever eventuate:

= 0.750

Step 5.

To translate the above total figures into a rate of development, it is assumed
that 35% of the estimated total additional dwellings will be achieved over a 20
year period. This is the rate that the Department of Planning has previously
used to estimate rates of development in similar situations.

The 2031 additional dwelling estimate is therefore:

V = 0.35U

Finally, due to normal planning practices and any delays that may arise,
development applications are estimated to take place in approximately 18
months time. This has been represented on the final graphs as a +1.5 year
shift on the x axis.
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PROJECT BUDGET - PRELIMINARY ONLY

Project: City of Wanneroo - Water Reticulation
Reference: E11042

Subject: Project Budget 29-10-2012

Client: City of Wanneroo

Trigger Date Total Cost Precinct

Critical S 1,389,000.00 |W4

Critical S 181,000.00 {GK3

Critical S 321,000.00 |GK7
Critical S 563,000.00 [GK10
Critical $ 277,000.00 |GK18
Critical $ 99,000.00 |GK22
Critical S 177,000.00 |GK28
Critical S 338,000.00 |GK31
Critical $ 414,000.00 |GK8
Critical $ 143,000.00 {GK13
Critical S 88,000.00 [GK36
2015 S 876,000.00 {GK16
2017 S 1,029,000.00 |GK21
2022 S 498,000.00 |GK30
2023 $ 889,000.00 [GK25
2024 $ 103,000.00 |GK12
2024 S 74,000.00 |GK17
2025 S 139,000.00 {GK14
2025 S 139,000.00 |GK15
2028 S 625,000.00 {GK19
2031 S 163,000.00 |GK1
2033 S 178,000.00 {W5

2033 S 679,000.00 |GK23
2033 S 103,000.00 |GK37
2035 S 99,000.00 |GK4
2036 S 921,000.00 {W3

2043 S 1,402,000.00 |W1

2043 $ 84,000.00 [GK5

2043 S 96,000.00 |GK11
2043 S 476,000.00 [GK34
2045 S 402,000.00 {GK33
2050 S 506,000.00 {GK9

2051 S 768,000.00 {GK32
2052 S 475,000.00 [GK26
2055 $ 443,000.00 W10
2058 S 60,000.00 |W7

2058 $ 60,000.00 W8

2060 S 315,000.00 |GK35
2061 S 462,000.00 {W6

2062 S 512,000.00 |W2

2063 S 202,000.00 |GK29
2066 S 107,000.00 |GK24
2068 S 457,000.00 [GK6

2072 S 230,000.00 |GK38
2074 S 571,000.00 [GK2

2076 S 531,000.00 {W9

2077 S 407,000.00 {GK20
2078 S 367,000.00 |GK27
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The process described above was undertaken in an iterative manner to account for the fact that
deficiencies within the network were not always initially identifiable. Due to the integrated
network of intersections within the simulation model, congestion at neighbouring intersections
can obscure or mask the actual performance of a given site. As such, the process above was
conducted iteratively do address the most critical areas of concern first.

Following the simulation model scenario testing, and identification of broad network upgrade
requirements, comprehensive Sidra models were run and analysed for the key sites throughout
the network. These are discussed and presented in detail in Section 6.

The modelling procesé outlined above was undertaken to determine the following;

® The upgrades likely to be required by 2031 assuming no change to current R-code
ratings or density levels i.e. without implementation of the local housing strategy; and

® The further upgrades likely to be required if the local housing strategy is implemented and
R-coding designations are increased to allow higher density developments.

The resulting suggested upgrade requirements from the modelling assessment were as follows
for the scenario without LHS:

e Wanneroo Road: Additional lane in each direction i.e. three lanes northbound and
southbound;
e Wanneroo Road /Warwick Road: Double right turn and double departure lanes for north-

to-west movement;

e Wanneroo Road/Beach Road: Double right turns east-to-north, west-to-south, and north-
to-west;
e Beach Road /Girrawheen Road: two lane approach from Princess Street with two

through lanes and a flared right turn lane onto Beach Road (i.e. south-to-east), two lane
departure on north leg (Girrawheen Avenue);

® Signal adjustments as required, i.e. phase times and some cycle times, to cater for
changed traffic volumes/movements. Note, no infrastructure changes.

Additional upgrades required to facilitate the 2031 with LHS:

e Girrawheen Avenue: additional lane in each direction, i.e. two lanes northbound and
southbound, between Beach Road and Marangaroo Drive;

® Beach Road /Girrawheen Road: double right turn from Princess Street to Beach Road
(i.e.south-to-east), left turn lane from Beach Road to Princess Street (east-to-south), right
turn lane from Girrawheen Avenue to Beach Road (north-to-west),

® Signalisation of Beach Road /Hainsworth Avenue, Wanneroo Road /Templeton Crescent,
Mirrabooka Avenue /Koondoola Avenue, and Mirrabooka Avenue /Girrawheen Avenue;
(Main Roads response to these suggestions is discussed in Section 6);.

® Beach Road/Mirrabooka Avenue: Double right turns east-to-north, west-to-south, and
north-to-west;

e Marangaroo Avenue /Mirrabooka Avenue: Flared northbound/southbound (Mirrabooka
Avenue) approaches and departures to 3-lanes, double right turns east-to-north and
west-to-south, left turn lanes east-to-south and west-to-north;

e Girrawheen Avenue /Amberton Avenue: Amberton Avenue two lane approach to
Girrawheen Avenue;

® Signal adjustments as required i.e. signal operation changes without any infrastructure
changes.
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This report has been prepared by GHD for City of Wanneroo and may only be used and relied on by City
of Wanneroo for the purpose agreed between GHD and the City of Wanneroo as set out in Section 1 of
this report.

GHD otherwise disclaims responsibility to any person other than City of Wanneroo arising in connection
with this report. GHD also excludes implied warranties and conditions, fo the extent legally permissible.

The services undertaken by GHD in connection with preparing this report were limited fo those specifically
detailed in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions encountered
and information reviewed at the date of preparation of the report. GHD has no responsibility or obligation
fo update this report to account for events or changes occurring subsequent fo the date that the report was
prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions made by
GHD described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.

GHD has prepared this report on the basis of information provided by City of Wanneroo, Main Roads,
Excel Traffic Data and others who provided information to GHD, which GHD has not independently verified
or checked beyond the agreed scope of work. GHD does not accept liability in connection with such
unverified information, including errors and omissions in the report which were caused by errors or
omissions in that information.
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Turning movement volumes - veh/hr

Intersection Movement 2031 AM without LHS 2031 AM with LHS 2031 PM without LHS 2031 PM with LHS
Wanneroo Road / Marangaroo Drive NfoS 2224 2337 1144 1206
Wanneroo Road / Marangaroo Drive NtoE 182 351! 193 316
Wanneroo Road / Marangaroo Drive EtoN 278 380 318 443
'Wanneroo Road / Marangaroo Drive Eto S 550 722 356 531
Wanneroo Road / Marangaroo Drive StoE 254 407 463 694
Wanneroo Road / Marangaroo Drive StoN 1156 1158 2452 2460
Wanneroo Road / Warwick Road N to W 637 665 339 368|
'Wanneroo Road / Warwick Road NtoS 2145 2392, 1156 1364
Wanneroo Road / Warwick Road StoN 947 1076 2174 2375
Wanneroo Road / Warwick Road StoW 192 200! 256 233
Wanneroo Road / Warwick Road Wto$S 302 319 139 159
‘Wanneroo Road / Warwick Road Wto N 468 497 752 798
Wanneroo Road / Templeton Cres Nto$S 2404 2607 1242 1395
Wanneroo Road / Templeton Cres Nto E 44 107 52 129
Wanneroo Road / Templeton Cres Eto N 26 56 31 88
Wanneroo Road / Templeton Cres EtoS 139 368 87 190
Wanneroo Road / Templeton Cres StoE 53 153 249 622
Wanneroo Road / Templeton Cres StoN 1112 1223 2401 2520
Wanneroo Road / Beach Road Nto W 156 197 220 271!
‘Wanneroo Road / Beach Road Nto S 2218 2490 911 1066
‘Wanneroo Road / Beach Road NtoE 155 283 196 244
‘Wanneroo Road / Beach Road Eto N 201 291 356 508
‘Wanneroo Road / Beach Road EtoW 384 408 578 572
Wanneroo Road / Beach Road EtoS 88 216 47 98
Wanneroo Road / Beach Road StoE 26 71 48 111
'Wanneroo Road / Beach Road StoN 794 874 1980 2244
Wanneroo Road / Beach Road StoW 125 108 232 166
Wanneroo Road / Beach Road WtoS 306 283 226 175
Wanneroo Road / Beach Road WtoE 570 574 370 374
Wanneroo Road / Beach Road Wto N 172 210 298 362
Beach Road / Girrawheen Avenue N to W 47 153, 28 107,
Beach Road / Girrawheen Avenue NtoS 541 695 347 539
Beach Road / Girrawheen Avenue NtoE 98 285 56 197
Beach Road / Girrawheen Avenue EtoN 91 244 68 220
Beach Road / Girrawheen Avenue EtoW 359 474 665 799
Beach Road / Girrawheen Avenue EtoS 422 416 256 206
Beach Road / Girrawheen Avenue StoE 210 188 483 451
Beach Road / Girrawheen Avenue StoN 296 396 568 736
Beach Road / Girrawheen Avenue StoW 199 170 312 317
Beach Road / Girrawheen Avenue WtoS 197 189 176 127
Beach Road / Girrawheen Avenue WtoE 528 672 358 410
Beach Road / Girrawheen Avenue Wto N 30 82 41 106
Beach Road / Hainsworth Avenue N to W 128 339 48 142
Beach Road / Hainsworth Avenue NtoE 100 288 52 132
|Beach Road / Hainsworth Avenue EtoN 127 343 126 336
Beach Road / Hainsworth Avenue EtoW 751 798 947 1098
Beach Road / Hainsworth Avenue WtoE 780 941 775 778
Beach Road / Hainsworth Avenue WtoN 56 205 119 280
Beach Road / Mirrabooka Avenue N to W 325 410 121 243
Beach Road / Mirrabooka Avenue NtoS 1014 1116 555 644
Beach Road / Mirrabooka Avenue Nto E 369 464 270 388
Beach Road / Mirrabooka Avenue EtoN 241 322 324 384
Beach Road / Mirrabooka Avenue EtoW 450 506 809 899
Beach Road / Mirrabooka Avenue EtoS 133 114 126 118
Beach Road / Mirrabooka Avenue StoE 117 122 114 116
Beach Road / Mirrabooka Avenue StoN 550 593 925 1061
Beach Road / Mirrabooka Avenue StoW 111 227 144 293
Beach Road / Mirrabooka Avenue Wto S 146 338 76 154
Beach Road / Mirrabooka Avenue Wto E 584 606 312 279
Beach Road / Mirrabooka Avenue Wto N 167 286 439 482




Intersection Movement |2031 AM without LHS 2031 AM with LHS 2031 PM without LHS 2031 PM with LHS

Marangaroo Drive / Koondoola Avenue EtoW 706 650 662 635
Marangaroo Drive / Koondoola Avenue Eto S 101 263 31 73
Marangaroo Drive / Koondoola Avenue StoE 72 158 63 137
Marangaroo Drive / Koondoola Avenue StoW 21 78 20 83
Marangaroo Drive / Koondoola Avenue WtoS 32 108 19 80
Marangaroo Drive / Koondoola Avenue WtoE 491 499 591 544
Marangaroo Drive / Mirrabooka Avenue N to W 243 323 178 248
Marangaroo Drive / Mirrabooka Avenue NtoS 1272 1285 724 735
Marangaroo Drive / Mirrabooka Avenue NtoE 198 179 146 98
Marangaroo Drive / Mirrabooka Avenue EtoN 189 134 268 173
Marangaroo Drive / Mirrabooka Avenue EtoW 306 360! 332 443
Marangaroo Drive / Mirrabooka Avenue Eto S 241 241 77 98
Marangaroo Drive / Mirrabooka Avenue StoE 68 77 171 174
Marangaroo Drive / Mirrabooka Avenue StoN 677 694 1300 1334
Marangaroo Drive / Mirrabooka Avenue StoW 114 262 126 269
Marangaroo Drive / Mirrabooka Avenue WtoS 108 262 82 267
Marangaroo Drive / Mirrabooka Avenue Wto E 260 350 292 353
Marangaroo Drive / Mirrabooka Avenue WtoN 96 116 290 377
Marangaroo Drive / Girrawheen Avenue EtoW 554 686 549 731
Marangaroo Drive / Girrawheen Avenue Eto S 160 383 74 201
Marangaroo Drive / Girrawheen Avenue StoE 61 140 115 273
Marangaroo Drive / Girrawheen Avenue StoW 280 492 374 454
Marangaroo Drive / Girrawheen Avenue WtoS 449 600 217 430
Marangaroo Drive / Girrawheen Avenue WtoE 398 565 607 878
Girrawheen Avenue / Amberton Avenue NtoS 556 768 318 577
Girrawheen Avenue / Amberton Avenue NtoE 82 278 62 232
Girrawheen Avenue / Amberton Avenue EtoN 120 351 62 215
Girrawheen Avenue / Amberton Avenue Eto$S 92 256 72 178
Girrawheen Avenue / Amberton Avenue StoE 79 200 139 280]
Girrawheen Avenue / Amberton Avenue StoN 326 521 477 656
Marangaroo Drive / Highclere Boulevard NtoW 242 311 160 181
Marangaroo Drive / Highclere Boulevard NtoE 470 409 242 222
Marangaroo Drive / Highclere Boulevard EtoN 218 212 358 280
Marangaroo Drive / Highclere Boulevard EtoW 610 964 566 912
Marangaroo Drive / Highclere Boulevard WtoE 371 760 589 1089
Marangaroo Drive / Highclere Boulevard Wto N 69 78 157 250
Marangaroo Drive / Templeton Cres EtoW 776 1085 648 934
Marangaroo Drive / Templeton Cres EtoS 74 189 78 156
Marangaroo Drive / Templeton Cres StoE 83 221 265 670
Marangaroo Drive / Templeton Cres Stow 35 78 74 181
Marangaroo Drive / Templeton Cres WtoS 34 60 32 89
Marangaroo Drive / Templeton Cres W to E 358 618 482 664
Mirrabooka Ave / Koondoola Ave N1to E 56 130 47 141
Mirrabooka Ave / Koondoola Ave NtoS 1563 1536 799 773
Mirrabooka Ave / Koondoola Ave N to W 52 104 44 132
Mirrabooka Ave / Koondoola Ave Eto S 140 283 94 227
Mirrabooka Ave / Koondoola Ave Eto W 74 301 17 78
Mirrabooka Ave / Koondoola Ave EtoN 75 155 95 232
Mirrabooka Ave / Koondoola Ave StoW 68 153 116 272
Mirrabooka Ave / Koondoola Ave StoN 764 798 1448 1305
Mirrabooka Ave / Koondoola Ave StoE 109 253 99 248
Mirrabooka Ave / Koondoola Ave Wto N 40 100 65 197
Mirrabooka Ave / Koondoola Ave WtoE 32 143 29 80
Mirrabooka Ave / Koondoola Ave WtoS 75 156 83 224




Appendix D - Modelled intersection configurations —
Paramics

38 | GHD | Report for City of Wanneroo - Girrawheen - Koondoola Housing Strategy, 61/28180














