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Morley Activity Centre

Executive Summary

The Morley Activity Centre Structure Plan provides a framework for the redevelopment of the Morley
Activity Centre area into a “lively and bustling place for business and shopping serving in the north eastern
metropolitan region of Perth' with capacity to accommodate “10,000 people and 10,000 jobs”.

Through close liaison with the City of Bayswater and relevant service providers, Cardno has researched
and reported on the current capacity of the infrastructure and services within the Morley Activity Centre.
Cardno has also provided detailed findings and recommendations regarding the future infrastructure and
servicing requirements that are needed to accommodate the redevelopment of the centre as proposed by
the Morley Activity Centre Structure Plan. Additionally, Cardno has worked closely with the City and Water
Corporation to determine how the City’s Local Water Management Strategy can be factored into the plan.

In summary, Cardno’s assessment of the Morley Activity Centre in terms of required infrastructure for the
MACSP area is as follows:

e The Morley Activity Centre Structure Plan area faces no major shortages in infrastructure and is
therefore able to accommodate new development as envisaged in the Morley Activity Centre
Structure Plan.

¢ In the absence of a major public (LG or State) infrastructure program, infrastructure will be rolled
out over time in response to new development within the centre.

e Itis recommended that a working group between the City of Bayswater and Water Corporation is
set up in order to help plan and coordinate precinct development and staging with any Water
Corporation trunk infrastructure capital works.

e The City of Bayswater is to oversee the enactment of water conservation methods as outlined in
the Water Corporation Water Forever 2009 document and the City of Bayswater’s Local Water
Management Strategy Section 4.2 — Water resource use.

e The City of Bayswater could implement a minimum green star rating requirement for any new
developments within the Morley Activity Centre. Minimum energy conservation requirements can
help reduce peak electricity demand, increase load diversity and reduce greenhouse gas
emissions. These measures may delay to onset of the medium-long term infrastructure
requirements.

¢ Although the National Broadband Network (NBN) has not identified that a rollout is to occur in the
Morley Activity Centre is recommend that the City of Bayswater prepares plans for such an event.
The City of Bayswater should review NBN's “Best practice guide for councils when initially dealing
with NBN Co”.

In conclusion, based on advice received by Cardno from the relevant service authorities, there should be
no reason from a servicing point of view that the Morley Activity Centre Structure Plan could not be
implemented.
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Morley Activity Centre

1 Background

1.1 Introduction

Cardno was engaged to assist the City of Bayswater (CoB) in preparing an Infrastructure and Servicing
Plan for the Morley Activity Centre (MAC) Structure Plan 2014. The purpose of this plan is to assess the
current infrastructure and services, the capacity of the existing infrastructure, upgrades required to achieve
development goals outlined in the Structure Plan and to address implementation and staging of the
required upgrades. The findings and advice presented in this report is based on Cardno’s observations,
experience from similar projects and responses from the various service provider stakeholders.
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(Image Source: Structure Plan Map - MAC Structure Plan page 26)

Figure 1-1 Morley Activity Centre Area (Not to Scale)

Figure 1-1 shows the Morley Activity Centre Structure Plan. For the purpose of this Infrastructure and
Servicing Plan the precincts have been broken down further as shown in Figure 1-2.
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(Image Source: Structure Plan Map - MAC Structure Plan page 27)
Figure 1-2 Morley Activity Centre Infrastructure and Servicing Precincts
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Details of the precincts and usage are shown in Table 1-1 below.

‘ Morley Activity Centre

Precinct Name Area (ha) Current Use
Central Core 45.6 Commercial / POS
Outer Core North 9.4 Commercial / Community
Outer Core South 12.4 Commercial / Light Industrial
Mixed Business East 12.2 Commercial / Light Industrial / POS
Mixed Business West 8.8 Commercial / Light Industrial
Civic & Education 12.7 Civic / Education
Smith Street 33.6 Residential / POS / Education
Coode Street 28.3 Residential / Commercial / POS
Broun Avenue 10.5 Residential
Crimea Street 9.3 Residential
Collier Road 11.3 Residential
Walter Road West 14.2 Residential
Vera Street 11.3 Residential / Education

Table 1-1 Morley Activity Centre Precinct Areas and Use

The precincts, divided further for the purposes of this document, provide a clear distinction in boundaries
for assessing infrastructure requirement for the development of the Morley Activity Centre. The precincts
have been named according to their use and location. Residential precincts have been given the name of a
street contained within the precinct boundary for ease of identification and location.
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2

Study Area

2.1

The Morley Activity Centre (MAC) is located 7km north-north-east of Perth CBD and is within the City of
Bayswater local government area. The MAC is approximately 220 hectares and encompassed by the red

boundary line shown in Figure 2-1Error! Reference source not found..

T

R R o

Town Pionning Schame
No 23 Boundary

R40/50

RED/IOD
R180
R-AC

No Code

(Image Source: Structure Plan Map - MAC Structure Plan page 27)

Figure 2-1 Study Area - Proposed R-Codes

Figure 2-1 shows the proposed R-Codes within the MAC Structure Plan. The Residential Design Codes of
Western Australia (“the R-Codes”) provides the basis for the control of residential density throughout
Western Australia. This figure was used to estimate the potential increase in dwellings and services

demand within the Structure Plan area.
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2.2 Existing and Proposed Development

221 Central Core Precinct

The Central Core precinct has a commercial land use with the main focus of commercial activity being the
Galleria Shopping Centre which is owned by Federation Centres. There is also some area in this precinct
designated for stormwater detention which also functions as Public Open Space as shown on drawing

E14021-001-CI-D-SK6. Refer Figure 2-2 below for an aerial close-up.

VYN S TS N D

Figure 2-2 Central Core Precinct Aerial

Under the MAC Structure Plan the Central Core Precinct will be re-zoned as R-AC (Residential Activity
Centre) which is a high residential density code which allows for a variety of residential development with
activity centres.

Central Core Precinct

2 (g,
Zoning Current Scheme" (% of Total Area) alCEC _?(t)rtgf*rreealilan o
Morley City Centre 100%
R-AC 100%

Table 2-1 Central Core Precinct Zoning

Table 2-1 describes the breakdown of the precinct per zone type under the old Town Planning Scheme and
the new Morley Activity Centre Structure Plan.

' Town Planning Scheme 23/24

2 MAC Structure Plan
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2.2.2 Outer Core North Precinct

The Outer Core North precinct is currently used for commercial and community activities. A number of
commercial units are situated to the north of Walter Road West while the remainder of the precinct is used
by the Morley Sports and Recreation Centre and Pat O'Hara Reserve.

Figure 2-3 Outer Core North Aerial

Under the MAC Structure Plan the Outer Core North Precinct will be re-zoned as R-AC which is a high
residential density code which allows for a variety of residential development within activity centres.

‘ Outer Core North Precinct

4
Zoning Current Scheme® (% of Total Area) alCEC _?(t)r;zf*rreealilan o
Morley City Centre 100%
R-AC 100%

Table 2-2  Outer Core North Precinct Zoning

Table 2-2 describes the breakdown of the precinct per zone type under the old Town Planning Scheme and
the new Morley Activity Centre Structure Plan.

® Town Planning Scheme 23/24

4 MAC Structure Plan
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2.2.3 Outer Core South Precinct

The Outer Core South precinct currently comprises a mix of light industrial and commercial land uses.
Refer Figure 2-4 below for an aerial close-up.

Figure 2-4 Outer Core South Precinct aerial close up

Under the MAC Structure Plan the Outer Core South Precinct will be re-zoned as R-AC which is a high
residential density code which allows for a variety of residential development with activity centres.

‘ Outer Core South Precinct

Proposed Structure Plan® (% of

Zoning Current Scheme® (% of Total Area) Total Area)
Morley City Centre 100%
R-AC 100%

Table 2-3  Outer Core South Precinct Zoning

Table 2-3 describes the breakdown of the precinct per zone type under the old Town Planning Scheme and
the new Morley Activity Centre Structure Plan.

® Town Planning Scheme 23/24

® MAC Structure Plan
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2.2.4 Mixed Business East Precinct

The Mixed Business East precinct is currently comprised of commercial and light industrial land uses. A
small area is designated Public Open Space. Refer aerial close-up below in Figure 2-5.

V ‘, - - ’ f _t{{ l .’- » l". i.’"‘" s W4

Figure 2-5 Morley Road East Precinct aerial close up

Under the MAC Structure Plan the Mixed Business East Precinct will be re-zoned as R-AC which is a high
residential density code which allows for a variety of residential development with activity centres.

‘ Mixed Business East Precinct

8 (g
Zoning Current Scheme’ (% of Total Area) alCECE _?ct)rtgf*rreealilan o
Morley City Centre 100%
R-AC 100%

Table 2-4 Mixed Business East Precinct Zoning

Table 2-4 describes the breakdown of the precinct per zone type under the old Town Planning Scheme and
the new Morley Activity Centre Structure Plan.

" Town Planning Scheme 23/24

8 MAC Structure Plan
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2.2.5 Mixed Business West Precinct

The Mixed Business West precinct is currently comprised of commercial and light industrial land uses.
Refer Figure 2-6 below for an aerial close-up.

Y+ PRI O

Figure 2-6 Mixed Business West Precinct aerial close up

Under the MAC Structure Plan the Mixed Business West Precinct will be re-zoned as R-AC which is a high
residential density code which allows for a variety of residential development with activity centres.

‘ Mixed Business West Precinct

10 (g
Zoning Current Scheme® (% of Total Area) licEEE .Srgtlf,jtx:za':)"an Vo
Morley City Centre 100%
R-AC 100%

Table 2-5 Mixed Business West Precinct Zoning

Table 2-5 describes the breakdown of the precinct per zone type under the old Town Planning Scheme
and the new Morley Activity Centre Structure Plan.

® Town Planning Scheme 23/24

® MAC Structure Plan
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2.2.6 Civic & Education Precinct

The Civic & Education precinct currently comprises a mix the John Forrest Secondary College and the
Garden City Civic Centre which hosts the City of Bayswater local government offices and a Public Library.
Refer Figure 2-7 below for an aerial close-up.

e &N Y x
Figure 2-7 Civic & Education Precinct Aerial

Under the MAC Structure Plan the Civic & Education Precinct will experience no change to the zoning of
the area.

‘ Civic & Education Precinct

12
; 11 Proposed Structure Plan™ (% of
Zoning Current Scheme™ (% of Total Area) Total Area)
Public Purpose 84% 84%
Morley City Centre 16% 16%

Table 2-6  Civic & Education Precinct Zoning

Table 2-6 describes the breakdown of the precinct per zone type under the old Town Planning Scheme
and the new Morley Activity Centre Structure Plan.

™ Town Planning Scheme 23/24

2 MAC Structure Plan
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2.2.7 Smith Street Precinct

The Smith Street precinct currently comprises mainly of residential land use and with public open space,
stormwater compensating basins and a primary school. Refer Figure 2-8 below for an aerial close-up.

Figure 2-8 Smith Street Precinct Aerial

Under the MAC Structure Plan the Smith Street Precinct will experience a general increase in residential
development density.

‘ Smith Street Planning Codes

Zoning Current Scheme®® (% of Total Area) licEeEE _Srt)ré(itx::aljlan“ el
R40 100% 49%
R60 38%
R100 13%

Table 2-7  Smith Street Precinct Zoning

Table 2-7 describes the breakdown of the precinct per zone type under the old Town Planning Scheme
and the new Morley Activity Centre Structure Plan.

' Town Planning Scheme 23/24

* MAC Structure Plan
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2.2.8 Coode Street

The Coode Street precinct currently comprises of residential land use including some public open space
and one commercial lot at the corner of Walter Road West and Coode Street. Refer Figure 2-9 below for

an aerial close-up.

Figure 2-9 Coode Street P

) y

recinct Aerial

Under the MAC Structure Plan the Coode Street Precinct will experience a general increase in residential

development density.

‘ Coode Street Planning Codes

Zoning

Current Scheme®® (% of Total Area)

Proposed Structure Plan®® (% of

Total Area)
R25 65%
R30 10%
R40 25% 58%
R60 42%

Table 2-8 Coode Street Precinct Zoning

Table 2-8 describes the breakdown of the precinct per zone type under the old Town Planning Scheme
and the new Morley Activity Centre Structure Plan.

*® Town Planning Scheme 23/24

® MAC Structure Plan
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2.2.9 Broun Avenue

The Broun Avenue precinct currently comprises of residential land use. Refer Figure 2-10 below for an

aerial close-up.

Figure 2-10 Broun Avenue Precinct Aerial

Under the MAC Structure Plan the Broun Avenue Precinct will experience a general increase in residential

development density.

‘ Broun Avenue Planning Codes

18 (o
Zoning Current Scheme'’ (% of Total Area) licEeEE .Srgéﬁtx:gglan Eoed
R25 100%
R100 100%

Table 2-9 Broun Avenue Precinct Zoning

Table 2-9 describes the breakdown of the precinct per zone type under the old Town Planning Scheme
and the new Morley Activity Centre Structure Plan.

" Town Planning Scheme 23/24

8 MAC Structure Plan
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2.2.10 Crimea Street Precinct

The Crimea Street precinct currently comprises of residential land use. Refer Figure 2-11 below for an

aerial close-up.

Figure 2-11 Crimea Street Precinct Aerial

Under the MAC Structure Plan the Crimea Street Precinct will experience a general increase in residential

development density.

‘ Crimea Street Planning Codes

Zoning Current Scheme™ (% of Total Area) licEeEE _Srtor;?tX:ZaF)’Ian” Eoed
R25 93%
R40 7%
R60 67%
R100 33%

Table 2-10 Crimea Street Precinct Zoning

Table 2-10 describes the breakdown of the precinct per zone type under the old Town Planning Scheme
and the new Morley Activity Centre Structure Plan..

' Town Planning Scheme 23/24

2 MAC Structure Plan
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2.2.11 Collier Road Precinct

The Collier Road precinct currently comprises of residential land use. Refer Figure 2-12 below for an
aerial close-up.

Under the MAC Structure Plan the Collier Road Precinct will experience a general increase in residential
development density.

‘ Collier Road Planning Codes

Zoning Current Scheme? (% of Total Area) FrgneEed _Srtor;?tx:g:)’lanzz el
R60 100% 60%
R100 18%
R160 22%

Table 2-11 Collier Road Precinct Zoning

Table 2-11 describes the breakdown of the precinct per zone type under the old Town Planning Scheme
and the new Morley Activity Centre Structure Plan.

2 Town Planning Scheme 23/24

2 MAC Structure Plan
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2.2.12 Walter Road West Precinct

The Walter Road West precinct currently comprises of residential land use. Refer Figure 2-13 below for an
aerial close-up.

Under the MAC Structure Plan the Walter Road West Precinct will experience a general increase in
residential development density.

‘ Walter Road West Planning Codes

Zoning Current Scheme® (% of Total Area) FEpEs _Srtortu.;ﬁtx:g:)’lanz“ Eoed
R40 100%
R60 64%
R100 36%

Table 2-12 Walter Road West Precinct Zoning

Table 2-12 describes the breakdown of the precinct per zone type under the old Town Planning Scheme
and the new Morley Activity Centre Structure Plan.

% Town Planning Scheme 23/24

2 MAC Structure Plan
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2.2.13 Vera Street

The Vera Street precinct currently comprises of residential land use and a primary school/kindergarten.
Refer Figure 2-14 below for an aerial close-up.

= —_
1]

v,r. L |

Figure 2-14 Vera Street Precinct Aerial

i g

Under the MAC Structure Plan the Vera Street Precinct will experience a general increase in residential
development density.

‘ Walter Road West Planning Codes

Zoning Current Scheme® (% of Total Area) licEeEE _Srgé(itx::ali)’lanze Eoed
R25 100%
R40 70%
R100 30%

Table 2-13 Vera Street Precinct Zoning

Table 2-13 describes the breakdown of the precinct per zone type under the old Town Planning Scheme
and the new Morley Activity Centre Structure Plan.

% Town Planning Scheme 23/24

% MAC Structure Plan
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3 Services
3.1 Water & Wastewater
3.1.1 Water

Water Corporation Western Australia is the main service provider regulating the production, storage and
distribution of potable water in the area. Water Corporation usually specifies trunk water requirements and
reticulation pipe sizes based on their technical manuals DS60 — Water Supply Distribution Manual and
DS63 — Water Reticulation Systems up to DN250.

3.1.1.1 Current Infrastructure

The Morley Activity Centre is currently well serviced by Water Corporation infrastructure in all precincts.
Drawing E14021-001-CI-D-SK1 in Appendix A shows existing Water Corporation infrastructure of mains
pipelines 300mm in diameter and above.

Appendix C contains the East Wanneroo Morley Water Supply Scheme (1998) which shows the planning
scheme for the Morley Activity Centre.

3.1.1.2 Service Capacity

The Morley Activity Centre is located in the East Yokine-Morley Water Supply Scheme area. It is difficult to
ascertain exactly what capacity the current infrastructure network without full water network modelling
carried out by Water Corporation. However, Water Corporation does not foresee any issues with servicing
the proposed scheme with potable water at this point in time.

The East Yokine-Morley Water Supply Scheme is located in the Perth and Peel region of the Integrated
Water Supply Scheme (IWSS). The IWSS has capacity to supply 255 Gigalitres per year (GL/yr). Current
consumption is approximately 250 GL/yr for the Perth and Peel region. Refer Figure 3-1

Integrated Water Supply L ‘
Scheme 2022

oidfebds and AoNcaTral
Wk Supply S e

¥ Dams
Damis retainad tor barking

I fleon s ot availabile

Integrated Water Supply Scheme

The water soures desrribed in this plan ars
wait b e dridegrrdend Weiter Supsply Seheroe
(IASE), witiichr suppdies dritiking water lo
1.7 millon people Ir. a huge area ncivding
l\ Parth, Mandiiran, ond perts of the South

@ Groundwater sources
Lxpanded deen aquifer network
and groundwater replerishmant
Reduced shal ow groundwater
absiracten

West, and is connected fo the Goldfields o

N

@ Seawaterdesalination plants and Agricutora) Water Supply Scheme

Pupulalion 2010 18 nliun Water supplied per serson
Forsczst population 2022 z3mlion Wastewater recycled
Population growth ratc Percentage of wastewater recyclen P,
Warer suppliad 255 Blfben lkres pa 10-year investment plan 54.37 olllon
Figure 3-1 Perth and Peel Water Supply Snapshot
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‘ Morley Activity Centre

Precinct Name No. of Potential Dwellings e DPégqbaa;]b(;e(LSSitrll)ultaneous
Central Core 1063 78.11
Outer Core North 50 3.64
Outer Core South 394 28.96
Mixed Business East 284 24.89
Mixed Business West 339 20.86
Civic & Education N/A 4.40
Smith Street 1474 30.58
Coode Street 1058 44.22
Broun Avenue 657 31.97
Crimea Street 562 28.49
Collier Road 670 6.77
Walter Road West 1189 43.96
Vera Street 439 22.82

Table 3-1 Projected Probable Simultaneous Demand (Water)

Table 3-1 describes the projected simultaneous demand for the Morley Activity Centre. The total demand
was calculated by estimating the potential total dwelling per precinct based on the R-codes. Once total
dwellings were estimated the simultaneous demand could be found using Table 3-1- probable
simultaneous demand for multiple dwellings from AS3500.1 - plumbing and drainage part 1.

3.1.1.3 Required Infrastructure

Exact water infrastructure upgrades will be determined when full water network modelling is carried out by
Water Corporation. Water Corporation has advised that water reticulation planning and modelling will be
done after Structure Plan and rezoning is confirmed, effectively at development application phase.

The Water Corporation provided initial advice to Cardno in December 2014. In their advice they offered the
following key points.

a) Water Corporation will upgrade the headworks, pipe equal to or greater than 300mm diameter and
pump stations, as and when required. However, headworks charges will be charged to the
developer. Minor reticulation works, typically pipework less than 300mm diameter, are to be funded
directly by the developer.

b) All temporary works associated with any development within the Morley Activity Centre is to be
funded directly by the developer.

c) Redevelopment areas within the Morley Activity Centre need to integrate water efficiency
technology and design approaches into the area and buildings in line with Water Corporation’s
‘Water Forever 2009” document. This will require a local water management strategy that includes
local scale water balancing and identifying water efficiency measures such as; rainwater reuse,
appropriate fittings, irrigation smart systems, planting and soil types and drainage collection and
reuse.

d) Water Corporation advises that a Development Area Plan be commissioned to support
development in the Morley Activity Centre and submitted to Water Corporation once the Structure
Plan has been finalised. This should include a plan identifying the proposed development, densities
and likely staging and timeframe. Accompanying this should be a water management strategy
outlining how water efficiencies are to be met along with engineering plans detailing proposed
works and estimates. The water efficiency targets are to be determined by the City of Bayswater in
consultation with Water Corporation. Water Corporation run a Waterwise Development Program
which enables developments that have applied water efficient principles to be recognised and
endorsed by Water Corporation.

E14021-CI-R001-A-Servicing_Report-V4PH-PR.docx Page | 23
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e) Water Corp recommends a consolidated approach to the requesting and programming of works to
minimise disruptions and maximise cost efficiencies. Water Corporation recommends any
reticulation reinforcement or new work should be managed by the City of Bayswater due to the
fractured land ownership within the area. It is recommended that a working group between the City
of Bayswater and Water Corporation is set up in order to help plan and coordinate precinct

development and staging with any Water Corporation trunk infrastructure capital works.

f) Identification of required infrastructure upgrades requires more detailed water modelling and more
specific demand inputs. Water reticulation planning will be done after Structure Plan and rezoning
is confirmed.

3.1.2

Wastewater

Water Corporation Western Australia is the state authority regulating the distribution, storage and disposal
infrastructure for wastewater in the area.

3.1.21

Current Infrastructure

The Morley Activity Centre is currently well serviced by wastewater infrastructure provided by Water
Corporation. The Morley Activity Centre area reticulates by gravity main into three separate pumping
stations. These catchment boundaries are shown on drawing E14021-001-CI-D-SK1 in Appendix A.

The Pumping Stations then convey wastewater to Pumping Station Creswell Road Bypass Dianella where

it ultimately leads to the Beenyup Wastewater Treatment Plant.

3.1.2.2

Service Capacity

Table 3-2 below shows the current capacity of the Sewer Pumping Stations serving the MAC. Currently
there is sufficient capacity in the Pumping Stations to cater for short-medium term growth.

Lond Term Post Future
Pumping Sewer Design Pumg Rate Capacity Contributing Development Capacity /
Station Flow (Ls%) (Lpsl) (Lsh Precincts Flow Increase | [Shortfall]
(LsY (Lsh
Central Core 6.51
Outer Core
North 030
Outer Core
Morley PS 1 18.7 24.9 6.2 South 2.41 [7.06]
Collier Road 0.91
Walter Road
West 3.13
Vera Street 1.22
Morley PS 6 43.4 76.6 33.2 29.65
Smith Street 2.33
Crimea Street 2.04
Civic &
Education 0.36
Mixed Business
2.07
Morley PS 8 34.5 46.4 11.9 East 0.66
Mixed Business
West 1.74
Broun Avenue 2.68
Coode Street 2.35
Table 3-2 Wastewater Pumping Station Capacity
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‘ Wastewater Reticulation Pipe Capacity

Sewer Pipe Size Post Future
Pumping Reach Desian (mm) / Capacity Contributing | Development | Capacity /
Station Flow (gLSl) Grade (LsY) Precincts Flow [Shortfall]
(2:X) Increase (Ls") (LsY)
Central Core 6.51
Outer Core
North e
V2734 34.5 300/ 400 5.5 - [5.35]
Morley Collier Road 0.91
PS1
Walter Road 313
West ’
Outer Core
C0664 11.3 225/ 200 15.7 South 241 13.29
Vera St 1.22
MF?S‘;V R2961 12.5 380 / 450 57.5 _ 53.95
Smith Street 2.33
Crimea Street 2.04
Civic & 0
Education
Morley Mixed
T2584 19.3 3 4 20.7 12.17
PS8 ° o 007400 0 Business East 2L
Mixed
Business West ot
Broun Avenue 2.68

Table 3-3 Wastewater Reticulation Pipe Capacity

Table 3-3 above shows the current capacity of the pipe immediately upstream of the connecting Pumping
Station. This shows that the current pipe networks are capable of conveying the current design flow with
capacity for an increase in flows. The capacity of the pipes is estimated using the maximum allowable flow
within the range of grades shown in Table 4.4 of Water Corporation Design Standard SD50 — Design and
Construction Requirements for Gravity Sewers DN150 to DN600 shown in Figure 3-2.
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TABLE 4.4
SEWER GRADES
PIPE DIA. | MINIMUM | MANIMUM | MAXIMUM MAXIMUM ALLOWABLE FLOW
Min GRADE GRADE DISTANCE | WITHIN THE RANGE OF GRADES
BETWEEN SHOWN BELOW
ACCESS
CHAMBERS/ | FROM TO Ls
MAINTENANC
E SHAFTS
150 1:200 1:5(1) 100m : 1:100 8
1:101 1:200 6
1:201 1:250 (2) 5
25 1300 15(1) 100m - 1:200 27
1:201 1:300 »
1:301 1:350 (2) 20
300 1:400 1:30 150m : 1:250 50
1:251 1:400 40
375 1:450 1:40 150m - 1:300 85
1:301 1:450 7
450 1:500 1:55 150m 2 1:350 125
1:351 1:500 110
600 1:300 1:80 180m 2 1:400 250
1:401 1:600 200
1:601 1:800 180

Figure 3-2 Table 4.4 of DS 50 — Design and Construction Requirements for Gravity Sewers DN 150
to DN 600

3.1.2.3 Future Demand

Table 3-2 shows the projected flow increase to the sewer pumping stations serving the MAC. These values
are calculated using the Water Corporation Design Standard DS50: Table 4.1 - wastewater design flows
from residential areas south of latitude 26° south and Table 4.3 - wastewater design flows from other than
residential areas. The post development flow increase in column 6 of Table 3-2 and Table 3-3 show the
future demand as a result of development from each precinct in accordance with the Morley Activity Centre
Structure Plan.

3.1.2.4 Required Infrastructure Upgrades

Table 3-2 identifies that Morley PS 1 (Collier Road) will require an upgrade in the future if it is to service the
increase in residential density in the contributing catchments. Table 3-2 also identifies that there remains
6.2 Ls* of capacity for short term growth. The remaining two Pumping Stations have sufficient capacity to
service the increase in flows as a result of increase population density in the contributing catchments. With
Morley PS 6 having 29.65 Ls™ spare capacity and Morley PS 8 having 0.66 Ls™ spare capacity after
development.

Table 3-3 identifies that the reach of pipe immediately upstream of Morley PS1 will require upgrading or
duplication in order to convey the additional flows cause by the increased population density in the
contributing areas. This will be done by Water Corporation as this is 300mm diameter pipe. These
calculations were solely carried out on the single reach upstream from each pumping station. Further
investigation will be required at the development stage to discover the impact of additional flows for each
reach.

The Water Corporation provided initial advice to Cardno in December 2014. In their advice they offered the
following key points:

a) Redevelopment works may be subjected to headworks charges on works within the precincts.
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b) Minor reticulation works, typically pipework less than 300mm diameter, are to be funded by the
developer.

c) Water Corporation will upgrade the headworks, pipe equal to or greater than 300mm diameter and
pump stations, as and when required.

d) Water reticulation planning will be done after Structure Plan and rezoning is confirmed.

3.2 Gas

Cardno consulted ATCO Gas to gain network infrastructure information for the Morley Activity Centre
based on the anticipated demand increases provided in Table 3-4 below.

Refer to drawing E14021-001-CI-D-SK4 in Appendix A for the existing gas infrastructure within the Morley
Activity Centre.

3.2.1 Current Infrastructure

ATCO Gas currently supplies the Morley Activity Centre via two gas infrastructure networks; A Medium-
Low Pressure (MLP) network has the capacity to serve approximately 4500 residential customers and a
Medium Pressure (MP) network which has the capacity to serve approximately 3800 residential customers.

3.2.2 Service Capacity

Correspondence from ATCO Gas advises that the current infrastructure network is at or close to maximum
capacity.

3.2.3 Future Demand
Network Precinct Name No. of Future Dwellings Total
Collier Rd 670
Coode St 1058
Crimea St 562
Mixed Business West 236
MLP Outer Core South 473 9246
Smith St 1474
Vera St 439
Walter Rd West 1189
Collier Rd 670
Broun Ave 657
Central Core 710
MP 5433
Outer Core N 473
Mixed Business East 236

Table 3-4 MAC Projected Gas Demand

Based on Table 3-4 above, the existing gas networks will not handle the proposed growth without
reinforcement. ATCO Gas Australia monitors gas load throughout various sub-networks over time and
reinforcement is completed as required to ensure adequate gas is available.

3.2.4 Required Infrastructure

Reinforcement may not be required for many years and by then the modelling results may have changed
significantly. As a result it is difficult to determine exactly what infrastructure will be required to meet the
demand.

As the Morley Activity Centre develops over time ATCO Gas will respond to the increased demand with
investment in the required infrastructure.
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3.3 Electricity

Cardno engaged Western Power to carry out a feasibility study for the Morley Activity Centre based on the
assumption of a doubling load in the short to medium term and doubling again in the medium to long term.

The Western Power feasibility study is attached in Appendix B of this document. Refer to drawing E14021-
001-CI-D-SK2 for existing electrical infrastructure within the Morley Activity Centre.

3.3.1 Current Infrastructure

The Morley Activity Centre is served by the Morley Zone Substation located to the south west of the
development area as shown in Drawing E14021-001-CI-D-SK3

The distribution network in the area is 11kV and is serviced by six existing High Voltage (HV) distribution
feeders.

3.3.2 Service Capacity

Existing demand on the HV distribution feeder is approximately 28 Mega Volt Ampere (MVA). Western
Power’s network capacity forecast identifies approximately 15-20 MVA of available substation capacity in
the Morley area.

After a recent upgrade load utilisation of the six HV feeder cables is high with approximately only 8 MVA of
spare capacity remaining.
3.3.3 Future Demand

Estimated future demand based on the Morley Activity Centre Structure Plan will see a doubling of network
load in the short term (i.e. 5 years). This will see demand rise from 28 MVA to 56 MVA.

A further doubling of the network load is expected in the medium to long term (5 — 10+ years) and will see
demand rise from 56 MVA to 112 MVA.

3.34 Required Infrastructure

3.34.1 Short-Medium Term

A doubling of the network load within the Morley Activity Centre area can be achieved with the existing
substation capacity taking into account realistic network impacts and load diversity.

Load diversity is a term used to describe how the total load expected to be drawn during a peak period
does not equal the sum of all load sources. This is due to different peak periods used by end consumers.

However, the distribution network would require significant augmentation of additional new feeder circuits
from the substation to support the load growth.
3.3.4.2 Medium-Long Term

The doubling of the network load in the medium to long term (5 to 10+ years) will require the upgrade of the
Morley (MO) substation on Catherine Street and the installation of a new transformer. Alternatively, the
increased load could trigger the construction of a new substation. However, a new substation is unlikely as
Western Power do not own any more land in the MAC area.

3.3.4.3 Galleria Shopping Centre

The assessment excluded any future developments of the Galleria Shopping Centre as Federation Centres
will be responsible for relevant power infrastructure upgrades.
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3.4 Telecommunications

3.4.1 Current Infrastructure

The Morley Activity Centre is well serviced by telecommunications infrastructure with optical fibre running in
or adjacent to all precincts. This infrastructure is owned by various telecommunications providers including
Telstra, Optus and others. Refer drawings E14021-001-CI-D-SK4 in Appendix A for a detailed plan of the
fibre optic cable locations.

Mobile network coverage in the area is well serviced with 4g and 4gx covering the entire Morley Activity
Centre Area under the Telstra network other network providers may vary.

The National Broadband Network (NBN) rollout has not commenced in this area. There is currently no
advice to build NBN-ready dwellings in the area.

3.4.2 Service Capacity

There are currently no constraints on capacity of the fibre optic cable.

3.4.3 Future Demand

Demand for telecommunication will increase with the increase in residential and commercial activity.

3.4.4 Required Infrastructure

Should the developer wish to register the development with Telstra smart communities; this must be done
twelve weeks prior to construction.

The infrastructure within the development will be installed by the developer. Telstra can be engaged to
install infrastructure within the development at the developer’s expense.

Telstra’s commercial pit and pipe service will generally not be offered in developments where NBN Co has
confirmed agreement to install NBN Co fibre within a development stage.

3.5 Drainage

3.5.1 Current Infrastructure

Stormwater Runoff within the Morley Activity Centre reticulates through the City of Bayswater drainage
infrastructure networks and discharges into the Water Corporation system.

The Water Corporation drainage network in the area consists of a number of open drains, pipes and
compensating basins.

Drawing E14021-001-CI-D-SK5 in Appendix A shows the current Water Corporation drainage infrastructure
in the Morley Activity Centre.

The network generally drains from North-East to South West of the MAC and ultimately discharges into the
Bayswater Brook Main Drain as shown on drawing E14021-001-CI-D-SK5 in Appendix A.

3.5.2 Service Capacity

A meeting was attended with Water Corporation on the 12" December 2014 and the advice received was
that the current drainage system contains sufficient capacity to deal with the increase in residential and
commercial density. This is due to the fact that there will be no significant increase to the impervious area
within the Morley Activity Centre as a result of this Structure Plan.

Advice was received that Russell Street compensating basin has sufficient space for expansion to deal with
any increase in runoff into the future.

3.5.3 Future Demand

As stated previously, as a result of modelling carried out by Water Corporation no additional runoff is
expected from the development due to changes within the Structure Plan.
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Vero Street Open Drain:
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Figure 3-3 Proposed modification to existing drainage system — Morley Activity Centre Local
Water Management Strategy March 2014

The City of Bayswater lists the location of potential living stream upgrades in Figure 3-3 above. The figure
is sourced from the Morley Activity Centre Local Water Management Strategy March 2014.

3.5.4 Required Infrastructure

3.5.4.1 Jacobsons Way Open Drain

To achieve a living stream on Jacobsons Way a wider reserve would be required to achieve the same
capacity of conveyance. As a result Water Corporation have stated that this option is not feasible.
3.5.4.2 Vera Street Open Drain

To achieve a living stream from the open drain adjacent to Vera Street a wider reserve would be required
to achieve the same capacity of conveyance. As a results Water Corporation have stated that this option is
not feasible.
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3.5.4.3 Collier Road Compensating Basin

Collier Road Compensating Basin cannot be easily removed due to groundwater pumping discharging into
the basin.

3.5.4.4 Russell Street Compensation Basin

Landscaping of Russell Street Compensation Basin requires additional storage in Rudloc Reserve and
increase culvert sizes between the Russell Street Basin and Rudloc Reserve.

3.5.45 Rudloc Road Open Drain

Creation of a living stream from the existing Rudloc Road open drain is feasible particularly if this is
coupled with a new compensating basin in Rudloc Reserve.

3.5.4.6 Browns Lake East Branch Drain

Water Corporation advised that the current network is sufficient conveys stormwater runoff and that there
were no immediate plans to upgrade Browns Road Each Branch Drain.

3.5.4.7 Nora Hughes Open Drain

Creation of a living stream from the existing Rudloc Road open drain is feasible.
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4 Upgrades, Implementation and Funding
4.1 Upgrades
4.1.1 Water & Wastewater

4.1.1.1 Water

Exact water infrastructure upgrades will be determined when full water network modelling carried out by
Water Corporation. Water reticulation planning and modelling will be done after Structure Plan and
rezoning is confirmed effectively at development application phase.

4.1.1.2 Wastewater

Morley Wastewater Pumping Station 1 (Collier Road) will require an upgrade in the future if it is to service
the increase in residential density in the contributing catchments. There remains 6.2 Ls™ of capacity for
short term growth.

Impact on the existing pipe network will need to be assessed on an ongoing basis. Initial investigation
shows that the reach immediately upstream of Morley wastewater pumping station 1 will require an
upgrade should the contributing catchments be developed fully.

4.1.2 Gas

Upgrades are required to the Gas reticulation networks however at this time it is difficult to assess due to
the development being undertaken sometime in the future. Modelling that far into the future cannot be
accurate as consumer demand changes with time and as a result the required infrastructure upgrade
remains unknown. Atco Gas will respond as capacity is required by installing the necessary infrastructure.

4.1.3 Electricity

It is evident that the Western Power supply is the key constraint to redevelopment in the area and will play
the key role in the staging and roll out of the development.

A doubling of the network load in MAC can be achieved with the existing substation capacity taking into
account realistic network impacts and load diversity.

However, the distribution network would require significant augmentation of additional new feeder circuits
from the substation to support the load growth.

The doubling of the network load in the medium to long term will require a substation upgrade and
installation of a new transformer.

Renewable energy sources and technology advance will also factor in the demand required at the time of
development.

4.1.4 Telecommunications

Upgrades to the telecommunications network are ongoing and continually changing to meet consumer
demand and advancing technologies. As a result it is difficult to determine the exact required infrastructure
upgrade at this time.

4.1.5 Drainage

The upgrade of two open drains into living streams is feasible, notably Rudloc Road Open Drain and Nora
Hughes Open Drain.

The upgrade of Russell Street compensation basin to a landscaped bio-retention basin may require a new
compensation basin in Rudloc Reserve and an upgrade to the pipe network connecting the two. The new
compensation basin would only be required should the landscaped bio-retention basin have reduced
capacity in comparison with the existing Russell Street compensation basin.

Further stormwater modelling will be required to determine the feasibility and required storage of this option
if pursued.
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4.2 Funding

421 Water and Wastewater

a. Trunk Infrastructure upgrades (i.e. 300mm diameter or larger or Pumping Stations) are to be funded
by Water Corporation.

b. Internal reticulation up to 300m in diameter is to be funded by the developer.

42.2 Gas

ATCO Gas policy in essence is that reinforcement due to ongoing natural growth of an area (e.g. infill) is
generally funded by ATCO Gas Australia as part of the operation of the network. Where an individual
developer is completing a larger development (e.g. greenfield subdivision), then the upgrades would
typically be funded by that developer.

4.2.3 Electricity

Natural Load Growth is to be funded by Western Power whereas a block load will be not be funded by
Western Power. A block load is one that results in a load increase that exceeds the demonstrated
underlying growth trend calculated for each respective substation.

Alternatively, Block Load i.e. Commercial or Mixed Use development is to be funded by Developer
Contribution Plan. It is important as part of infill development structure planning | coordination processes
that the relevant agencies or proponents engage with Western Power to inform specific development
requirements and potential developer contribution plans from both a distribution and transmission
perspective. Developer contribution plans for new distribution feeder networks requires further investigation
between both parties, particularly for new infill and redevelopment areas.

The City of Bayswater has been advised by Wester Power that a number of funding arrangements are
available. One option is that the City of Bayswater pay upfront for the infrastructure upgrades identified in
section 4.1.3 of this document. The City would then seek to be reimbursed by developers. The challenge
facing this approach is that installed infrastructure may not be ideally located for future development.

4.2.4 Telecommunications

Reinforcement due to ongoing natural growth is typically funded by telecommunications companies as part
competition to gain customer base in the area.

A developer seeking a smart community (Telstra) in new developments of 100 premises or more,
developers will meet the cost of installing fibre-optic ready pit and pipe infrastructure and transfer the
ownership of such infrastructure to NBN Co. in exchange for the provision of fibre within that pit and pipe
network.

4.2.5 Drainage

The City of Bayswater's Long Term Financial Plan provides for two living stream projects to be undertaken
between 2013 and 2023. Further living streams will be considered if developer contributions or State
government grants are received.

4.3 Staging

As no service provider has pre-planned infrastructure upgrades no restrictions on staging are apparent.

4.3.1 Water and Wastewater

The upgrades identified in section 4.1.1 of this document are considered Medium Term (5-10 years).

4.3.2 Gas

The upgrades identified in section 4.1.2 of this document are considered Long Term (10+ years).

4.3.3 Electricity
The upgrades identified in section 4.1.3 of this document are considered Medium Term (5-10 years).
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4.3.4 Telecommunications

Upgrades to the telecommunication network are ongoing and respond to market forces.

4.3.5 Drainage
The upgrades identified in section 4.1.5 of this document are considered Short Term (0-5 years).

4.4 Recommendations

4.4.1 Water and Wastewater

Water Corp recommends a consolidated approach to the requesting and programming of works to
minimise disruptions and maximise cost efficiencies. Water Corporation recommends any reticulation
reinforcement or new work should be managed by the City of Bayswater due to the fractured land
ownership within the area. It is recommended that a working group between the City of Bayswater and
Water Corporation is set up in order to help plan and coordinate precinct development and staging with any
Water Corporation trunk infrastructure capital works.

The City of Bayswater is to oversee the enactment of water conservation methods as outlined in the Water
Corporation Water Forever 2009 document and the City of Bayswater's Local Water Management Strategy
Section 4.2 — Water resource use.

4.4.2 Electricity

Provisions should be considered in design and construction of any new development to reinforce the land
use and development restrictions within proximity to zone substation and transmission/distribution lines.
Refer to Table 4-1 for clearance requirements.

Clearance (horizontal and vertical from centre of line)

Line Voltage Clearance
330kV 35.0m
Transmission 132kV 10.0m
66kV 8.0m
Distribution <33kV 3.0m

Table 4-1 Horizontal and Vertical Clearance Distance

Analysis of environmental databases in the proximity of the zone substation reveals that there are no:

Geomorphic wetlands on site

Threatened Ecological Communities identified

Threatened priority flora identified

Threatened priority fauna identified

‘Bush Forever’ sites identified

Redbook Recommended Conservation Zones identified

RAMSAR sites identified

Environmentally Sensitive Areas (for the purposes of the Clearing Regs) identified
Swan Coastal Plain EPP wetlands identified

There are no extraordinary environmental protections applying to the site nor is there any sensitive land
use to concern any future development of or surrounding the zone substation. These findings are a desktop
assessment only and a detailed environmental impact assessment should be considered prior to
construction.

The City of Bayswater could implement a minimum green star rating requirement for any new
developments within the Morley Activity Centre. Minimum energy conservation requirements can help
reduce peak electricity demand, increase load diversity and reduce greenhouse gas emissions. These
measures may delay to onset of the medium-long term infrastructure requirements.
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4.4.3 Telecommunications

Although the National Broadband Network (NBN) has not identified that a rollout is to occur in the Morley
Activity Centre is recommend that the City of Bayswater prepares plans for such an event. The City of
Bayswater should review the Best practice guide for councils when initially dealing with NBN Co.
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5 Conclusion

In conclusion; the development goals as outlined in the Morley Activity Structure Plan are not constrained
by the provision of adequate infrastructure for water, wastewater, gas, electricity, telecommunications or
drainage. Planning and construction of required infrastructure will be met by the associated service
provider in response to ongoing new development. The existing drainage infrastructure network does not
require reinforcement as a result of the development of the Morley Activity Centre as outlined in the
Structure Plan. Therefore, based on advice received by Cardno from the relevant service authorities, there
should be no reason from a servicing point of view that the Morley Activity Centre Structure Plan could not
be implemented.
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1 Development Proposal

1.1 Location Details

The proposed Morley Activity Centre development area is located in central Morley adjacent to the
11kV Morley (MO) Zone Substation. Figure 1 below shows the geographical location of the proposed

area and surrounding distribution networks.

orIey (M) Zone
Substation

Figure 1

1.2 Development Details

City of Bayswater proposes to rezone the Morley Activity Centre (figure 2) to a dense residential and
commercial precinct (excluding Galleria Shopping Centre). The intent is to determine the present
loading of the network and investigate the potential to double the present load over the next 5 years,

and potentially doubling it again.

DM##: 12577025v1
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RESIDENTIAL DENSITY CODE PLAN

Figure 2

2 Study
2.1 Network load

The distribution network voltage in the area is 11kV.

There are six existing HV distribution feeders which are located within the Morley Activity Centre area;

Circuit Name

MO358 Galleria
MO370 Coode St West
MO306 Drake St West
MO338 Drake St
MO354 145 Russell St
MO337 355 Walter Rd

The total existing load on the HV distribution feeder networks is approximately 28MVA and cable load

utilisation was 2100%.

Western Power completed a distribution asset replacement project at Morley (MO) zone substation in

2014. The 11kV switchboard was replaced and de-rated HV feeder exit cables were upgraded with

DM#: 12577025v1
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larger conductor cables which has resulted in cable load utilisation reducing between 55% and 80%

on the distribution network.

2.2 Study Results

Western Power’s network capacity forecast identifies approximately 15-20MVA of available substation

capacity in the Morley area (figure 3).

The load utilisation of the six HV distribution feeder circuits within the Morley Activity Centre is fairly

high with approximately only 8MVA of spare capacity remaining.

The proposed doubling of network load in the Morley Activity Centre may be accommodated by
substation capacity provided realistic network impacts and diversity are taken into account. However
the distribution network will require significant augmentation or a number of new HV feeder circuits

from Morley (M) Zone Substation to support the load growth.

A further doubling of the network load will result in a substation upgrade and installation of a new

transformer or trigger construction of a new substation site.
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Figure 3
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2.3 Conclusion

Short to medium term load growth is available with costs to be calculated based on application for
additional capacity.

Disclaimer:

Please Note: Power systems are dynamic in nature, due to new users and frequent changes in
consumer behaviour. As such, Western Power's distribution electricity networks will change over time
- this may have a bearing on the amount of reinforcement required to accommodate new

developments.

Applicants need to be aware that Western Power's response may become out-of-date, resulting in a
significant variation in power infrastructure requirements. To provide a firm connection proposal and
cost, a formal application to Western Power will need to be made, in accordance with current

connection policies.
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