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Executive summary

This executive summary is subject to, and must be read in conjunction with, the limitations set
out in Section 1.3 and the assumptions and qualifications contained throughout the Report.

Scope

GHD has been appointed by the City of Melville to investigate sustainable infrastructure
opportunities to inform the Structure Plan for the Canning Bridge Activity Centre.

The study has dual objectives:

Energy

To define energy efficiency performance for the built form and to establish economically efficient
energy delivery systems that together will deliver a significantly lower energy and greenhouse
gas footprint for the Canning Bridge precinct than for conventional development.

Water

To complement the base requirements of local water management strategy with a
comprehensive approach to water efficiency and the substitution of scheme water with
alternative sources.

Context

The National Urban policy (Our Cities, Our Future) is aimed at ensuring we have a productive,
sustainable and liveable future. This document includes sustainability objectives and priorities,
including:

reduce greenhouse gas emissions and improve air quality; and
manage our resources sustainably .

State Planning Policy (SPP) 4.2 also recognises the importance of reserves conservation
(Section 5.5).

The planning of activity centres should contribute to the conservation of resources, in particular
a reduced consumption of energy and water.

The demand for energy and water is significantly driven by the urban and built form. The
infrastructure required to provide these services in a resource efficient manner needs to be
embedded in urban design and reflected in structure planning. The deferment of infrastructure
considerations to stages beyond structure planning will lead only to more business as usual
outcomes, because it is essentially too late to introduce innovations at that stage.

This report aims to identify how sustainable infrastructure can be incorporated directly into the
Structure Plan for the Canning Bridge Activity Centre, and in doing so establish a new
benchmark for integrating urban and infrastructure planning.

Existing system capacity and future demand

Power
Applecross / Mt Pleasant areas

Western Power’s Network Capacity Mapping Tool (NCMT) forecasts limited available capacity
at the Myaree and Riverton zone substations for any future growth in these subject areas.
NCMT currently shows 15-20MVA forecast available capacity from 2012 and continues to
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reduce in capacity to 5-10MVA in 2019. From 2020 the forecast capacity reduces down to 5-
10MVA until 2027 and then shows <5MVA onward to 2031.

Como, Manning and Manning South areas

The NCMT forecasts limited available capacity at the Collier zone substation for any future
growth in these subject areas. NCMT currently shows 15-20MVA forecast available capacity
from until 2012 to 2016. The forecast capacity reduces to <SMVA from 2017 up to 2031.

These assessments do not take into account the significant additional demand from the
densification envisaged in the draft Structure Plan.

GHD has assessed future demand at full development as outlined below, assuming business-
as-usual energy efficiencies apply.

Peak power demand 45 MVA

Annual electricity demand 160,000 MWh
Annual greenhouse gas emissions 100,0000 tCO2-e
Water

Water Corporation has indicated that the existing water network has sufficient capacity at
present, and that the existing servicing is adequate for the current zoning from a planning
perspective. No upgrades are planned to accommodate increased density, and any upgrades
will be driven by the approval of a Scheme/Structure Plan.

Future demand at ultimate development will rise from the present 0.5 GL pa to around 2.5 GL
pa, assuming conventional demand patterns.

Wastewater

According to the Water Corporation most of the current system has sufficient capacity to cope
with the existing demand. Planning work carried out for South Perth in 2010 indicated that there
are already a couple of short sections of sewer that are at capacity. Their long term planning
includes a doubling of the flow in the main sewer from existing levels, and this would require
duplication of many sections of the existing sewer. Implementation of the Structure Plan will
likely impact the South Perth Main Sewer.

Future wastewater flows will increase from approximately 0.35 GL pa to around 2.2 GL pa.
Required infrastructure upgrades

The Canning Bridge Structure Plan servicing report will address the necessary upgrades
through discussions with Western Power, ATCO Gas and the Water Corporation. Accordingly
the capital cost estimates here are both preliminary and very approximate. They are intended to
inform the analysis of servicing options rather than predict capital costs. These costs will be
incurred over the development period.

Power Generation Additional capacity on the SWIS

Distribution Substation, feeder and local 17
network upgrades

Subtotal 102
Gas Distribution Local upgrades 3

Water Source Upgrades to IWSS source 54
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Distribution Local upgrades 4

Reticulation Local upgrades 12
Subtotal 70
Wastewater  Treatment Upgrades to WWTPs 30
Distribution & Local upgrades 10
pump stations
Reticulation Local upgrades 20
Subtotal 60
Total 235

Potential Sustainability Initiatives

Demand Management

Reduced demand for energy and water offers the potential to significantly improve sustainability
outcomes and reduce both capital and operating costs, irrespective of how utility services are
provided. Accordingly demand management should be the foundation of any urban
sustainability strategy.

In practical terms this means design guidelines for buildings that require:
1 thermal efficiency of the building fabric; and

1 energy and water efficient equipment and appliances.

Decentralised Infrastructure

There is an increasing interest worldwide in decentralising infrastructure, in other words placing
the sources of energy and water closer to their point of consumption. Although the headworks
cost per unit service is likely to be higher than for centralised headworks due to scale dis-
benefits, the cost of transmission and distribution is reduced, as are the losses. Decentralised
systems are not intended to be independent of the centralised systems, rather they complement
them, and reduce the scale of the necessary upgrades.

Energy generation options considered potentially viable at the precinct scale at Canning Bridge
are considered to be:

Solar PV — electrical energy
Trigeneration - electrical and thermal energy
Geothermal — thermal energy

In respect of decentralised water infrastructure, it is considered that only the recycling of treated
wastewater is viable. Under this scheme, wastewater flows from some / all of the existing
wastewater pump stations would be diverted to a local recycled water plant (RWP). The RWP
would produce a high quality product suitable for non-drinking water (NDW) uses such as toilet
flushing, cold water for clothes washing and for irrigation. There is sufficient wastewater supply
to meet the NDW demand in both summer and winter, assuming waterwise demand.

The NDW would be conveyed through a dedicated supply network to residential and
commercial premises. This would require additional plumbing in buildings to accommodate a
second water supply. The wastewater plumbing in buildings would be unaffected.
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Economic viability and performance of options

Qualification

Determining the likely costs of the options accurately is not possible with the limited information
available on necessary upgrades for conventional servicing, and without a level of concept
design for the alternatives. The following should therefore be taken as indicative of the potential
relativity of the solutions only. Under no circumstances should the quoted figures be taken as
infrastructure budgets for any of the options.

Decentralised energy options

The following energy options were evaluated.

Thermal efficiency of

Option title e Servicin
PH I buildings vieing
As per Building Code of
BaU P . 9
Australia Conventional centralised:
th West Interconnect
BaU - 5 stars 5 star NABERS! S S e e
System (SWIS)
BaU - 6 stars 6 star NABERS

Precinct scale solar PV with

6 stars + solar + storage :
electrical storage

6 stars + trigen 6 star NABERS Precinct scale trigeneration
6 stars + solar + storage + Precinct scale solar PV with
geothermal electrical storage

The options were compared by calculating the net present cost (NPC) over 50 years using the
discounted cash flow technique, combining capital and operating costs. The results of the
assessment are summarised below (land costs are excluded).

NPC without | NPC with 50 year
carbon price | carbon price emissions
($m) ($m) (mt CO2-e)
BaU 355 492 3.9
BaU - 5 stars 425 527 2.9
BaU - 6 stars 647 709 1.8
6 stars + solar + storage 684 713 0.8
6 stars + trigen 362 475 2.6
6 stars + solar + storage + geothermal 382 404 0.6

The assessment identifies the greenhouse benefits of high performance buildings, solar and
geothermal solutions over the fossil fuel based alternatives. Bearing in mind that this
assessment excludes some costs for the BaU options (transmission and distribution upgrades),
it infers that the 50 year NPC of the decentralised options is similar to conventional servicing
with normal efficiency buildings even if a price on carbon is excluded. If a carbon price is
included, the decentralised options are somewhat cheaper than BaU.

! National Australian Built Environment Rating System (NABERS) is a national rating system that
measures the environmental performance of Australian buildings.
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The upfront capital cost of all the alternatives is significantly greater than the cost of business-
as-usual. However the savings in building costs (capex and opex) mean that the decentralised
options (trigeneration and geothermal) will ultimately be cheaper than the other options over the
long term.

The cost of energy infrastructure is only a small percentage of the total built cost (i.e. buildings
and infrastructure), the bulk of which occurs by 2025. If the total built cost of the options is
compared over this period, the differences are marginal. The decentralised options would add
between 4-6% to total built cost (in escalated / discounted dollars), assuming no carbon price. If
this is included the differences will be less. This is effectively the economic cost premium for
reducing emissions between 33 (trigen) and 80% (solar / geothermal) compared to BaU.

On the basis of this preliminary assessment, it appears that the decentralised solar / geothermal
option offers the best emissions performance at the lowest economic cost.

Decentralised water options

The following water options were evaluated.

. . Water -

BaU Conventional Conventional centralised water supply and
Waterwise Waterwise wastewater disposal

Precinct scale wastewater recycling for
NDW with excess to sewer non-drinking water (NDW) uses. Excess

disposal to Water Corporation sewer.

Precinct scale wastewater recycling for
NDW with excess disposal non-drinking water (NDW) uses. Excess
disposal to local aquifer.

Waterwise

The options were again compared by calculating the net present cost (NPC) over 50 years,
combining capital and operating costs. The results of the assessment are summarised below
(land costs are excluded).

Scheme water

consumption

(GL pa)
BaU 99 2.53
Waterwise 70 1.71
NDW with excess to sewer 72 0.86
NDW with excess disposal 66 0.86

The analysis indicates that the cost of all alternatives to BaU will result in considerable
economic savings while significantly reducing the demand on the Integrated Water Supply
System (IWSS) for scheme water. As not all savings to BaU are captured in the analysis, the
alternatives are likely to be more attractive than described above.

As is the case for the alternative energy solutions, a NDW scheme will incur greater early capital
costs than BaU, although these costs are recouped over time. The total cost of water
infrastructure is a very small percentage (around 1.2% for BaU), and so the additional
investment in alternative water infrastructure is not significant in overall economic terms.

On the basis of this preliminary assessment, the incorporation of an NDW scheme sourced from
recycled wastewater appears both economically viable and would lead to reduced demand on
the centralised (metropolitan) scale water supply and wastewater networks.
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Integrated solution

Decentralised energy and water infrastructure offers the opportunity to integrate these services,
e.g. the use of renewable energy to operate the NDW scheme, and the use of recycled water in
cooling towers of the thermal energy system. The demand on both sets of infrastructure will
increase at the same pace, and initial investment will be required for both networks.

The figure below depicts the potential integrated system.
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Governance Arrangements
Implementation options for the preferred concept are:

1 Separate implementation of each component through existing agencies, i.e. electricity
(Western Power, Synergy / other retailers and generators), and water (Water Corporation);

1 Separate implementation of each component through involvement of the private sector
(electricity generation / retail, recycled water); and

1 A new utility formed specifically to provide services at Canning Bridge which would provide
integrated energy, water and waste services.

Although it would be a novel approach for Western Australia, a local government owned utility
providing integrated energy, water and waste services is a logical way of implementing the
strategy, and would reflect the approach taken for district energy systems in North America. It
would need to be integrated with, and facilitated by the local planning scheme and associated
development contribution plan. It is envisaged under such an arrangement that a private sector
partner would design, build and operate the facilities as an integrated service contract, offering
the additional benefit of risk mitigation and private sector investment.

It is recommended that the findings of this report are canvassed with a range of stakeholders,
namely:

the Cities of Melville and South Perth; and

the Western Australian Planning Commission (WAPC) Infrastructure Coordination
Committee.

Subject to these consultations the following authorities should be consulted:
the Economic Regulatory Authority; and
the relevant ministers and departments (Planning, Water, Energy, Local Government).

Further Studies

This study identifies that the preferred servicing concept offers significant sustainability benefits,
is technically feasible and economically viable. However a significant amount of further study
and numerous consultations are necessary before the proposed infrastructure concept can be
progressed.

Concept feasibility studies
Solar PV
Geothermal energy

Recycled water

Commercial viability studies
Subject to the concept studies, further work will be required to determine commercial viability.
Service delivery implementation options

Examination of these options is a priority as the outcome of the preferred concept as
described above is reliant on the identification of one or more service providers.

Distributed thermal energy

These studies would include the land take and identify potential locations for the infrastructure.
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Development contributions

The implementation of the strategy as outlined above would need to be integrated with a
development contribution plan (DCP) for Canning Bridge. The delivery of an integrated,
decentralised energy and water scheme would need to be funded via a combination of
development contributions and user charges.

There is significant risk to adequate and equitable funding of infrastructure if a Structure Plan is
endorsed without a DCP in place. A development contribution plan does not have effect until it
is incorporated into a local planning scheme or at least seriously entertained through initiation of
the scheme amendment. Accordingly any development that occurs before this point would not
be liable to contribute to the DCP.

A DCP is also the logical instrument to seek and incorporate any applicable grants from
Commonwealth (e.g. Infrastructure Australia) or State government which will offset developer
contributions, and may well be critical to successful implementation of the Structure Plan. A
comprehensive DCP incorporating a Capital Plan provides a transparent plan underpinned by
the statutory power of a local scheme.
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Introduction

1.1 Background and Purpose

GHD has been appointed by the City of Melville to investigate sustainable infrastructure
opportunities to inform the Structure Plan for the Canning Bridge Activity Centre.

The study has dual objectives:

Energy

To define energy efficiency performance for the built form and to establish economically efficient
energy delivery systems that together will deliver a significantly lower energy and greenhouse
gas footprint for the Canning Bridge precinct than for conventional development.

Water

To complement the base requirements of the local water management strategy with a
comprehensive approach to water efficiency and the substitution of scheme water with
alternative sources.

The study area being considered is highlighted in Figure 1.

e

Figure 1: Canning Bridge Activity Centre study area
1.2 Scope

1.2.1 Energy Study

Establish a Business as Usual (BaU) case as a baseline against which alternatives can
be considered.
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Develop a number of intervention scenarios based on:

energy efficient buildings;

alternative energy generation and delivery approaches integrating lot, district and grid
scale systems;

a renewable energy strategy at the lot and district scale;
opportunities for a smart grid rollout at Canning Bridge; and

the future role of electric vehicles.

Develop a recommended approach;

Identify a potential delivery strategy in respect of:

roles and responsibilities;
institutional arrangements; and
risks.

Identify further work required to progress potential initiatives.

1.2.2

Water Study

Establish a Business as Usual (BaU) case as a baseline against which alternatives can
be considered.

Establish water demand (existing and waterwise patterns of use)

Establish a base case water balance for each stage, and cumulative development

Identify alternative water sources including:

scheme water;
rainwater;
stormwater;
groundwater; and
recycled wastewater.

Produce a short list of the most suitable combinations.

Develop a recommended approach

Identify further work required to progress potential initiatives.

Identify a potential delivery strategy in respect of:

roles and responsibilities;
institutional arrangements; and
risks.

Identify further work required to progress potential initiatives.

1.2.3

Report Structure

Section 2 of the report contains a brief description of the context of the study in respect of urban
sustainability and the role of infrastructure.

Section 3 of the report provides a general outline of the existing water, wastewater and energy
infrastructure and demands.

Section 4 identifies the likely future demands based on the draft Structure Plan.

Section 5 describes the nature of centralised system upgrades necessary to service future
development.
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Section 6 identifies potential sustainability initiatives for Canning Bridge, including demand
management strategies and technology options.

Section 7 introduces the concept of decentralised infrastructure and identifies potential
alternative approaches to the provision of energy and water services at Canning Bridge.

Section 8 describes the economic and sustainability perfformance of shortlisted options.

Section 9 describes the regulatory environment and sets out a recommended approach to
develop an implementation and delivery strategy.

Section 10 sets out further studies necessary to progress a sustainable infrastructure strategy at
Canning Bridge.

1.3 Scope and limitations

This report: has been prepared by GHD for City of Melville and may only be used and relied on
by City of Melville for the purpose agreed between GHD and the City of Melville as set out in
section 1.2 of this report.

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

The services undertaken by GHD in connection with preparing this report were limited to 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 to update this report to account for events or changes occurring
subsequent to 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 Melville and others
who provided information to GHD (including Government authorities)], 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.

GHD has prepared indicative preliminary cost estimates set out in this report (“Cost Estimates”)
using information reasonably available to the GHD employee(s) who prepared this report; and
based on assumptions and judgments made by GHD. The Cost Estimates have been prepared
mainly for the purpose of comparing the options considered and must not be used for any other
purpose.

The Cost Estimates are order of magnitude estimates only. Actual prices, costs and other
variables may be different to those used to prepare the Cost Estimates and may change. Unless
as otherwise specified in this report, no detailed quotation has been obtained for actions
identified in this report. GHD does not represent, warrant or guarantee that the works can or will
be undertaken at a cost which is the same or less than the Cost Estimates.

Where estimates of potential costs are provided with an indicated level of confidence,
notwithstanding the conservatism of the level of confidence selected as the planning level, there
remains a chance that the cost will be greater than the planning estimate, and any funding
would not be adequate. The confidence level considered to be most appropriate for planning
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purposes will vary depending on the conservatism of the user and the nature of the project. The
user should therefore select appropriate confidence levels to suit their particular risk profile.
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2.

Urban sustainability - the context

2.1 The Global Context

It is expected that 70% of the world’s population will be urban dwellers by mid-century which will
double the existing urban population globally.

Urban areas currently account for 60-80 per cent of global energy consumption, 75 per cent of
carbon emissions, and more than 75 per cent of the world’s natural resources.

The global ecological footprint has now reached 1.5, meaning that the annual rate of resource
consumption is 1.5 times the regenerative capacity of ecosystems to provide the ecosystem
services required to sustain society. It is imperative that city planners and urban designers deal
with this challenge, indeed that they become central actors in addressing them.
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Figure 2 Global ecological footprint

2.2 The National Context

The Council of Australian Governments (COAG) has developed an objective and criteria for the
future strategic planning of Australia's capital cities.

To ensure Australian cities are globally competitive, productive, sustainable, liveable and
socially inclusive and are well placed to meet future challenges and growth.

The criteria include the need to address nationally-significant policy issues such as climate
change mitigation and adaptation, and efficient development and use of existing and new
infrastructure and other public assets.

The Australian government has also produced a National Urban policy (Our Cities, Our Future)
aimed at ensuring we have a productive, sustainable and liveable future. This document
includes sustainability objectives and priorities:

reduce greenhouse gas emissions and improve air quality

manage our resources sustainably
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2.3 The State Context

Directions 2031 explicitly acknowledges the COAG capital city agenda and sets out objectives
(inter-alia) aimed at improving resource efficiency in respect of energy and water. It
acknowledges that ....

The planning and development industry, and local government authorities can make a
significant contribution to reducing energy use by designing communities to maximise the
opportunities to be climate responsive and energy efficient.

And in respect of water ....

This approach is based on total water cycle management which recognises the
interconnectedness of all water, including water supply, ground water, stormwater, wastewater,
flooding, wetlands, watercourses, estuaries and coastal waters. The urban water cycle should
be managed as a single system in which all urban water flows are recognised as an important
natural asset and potential resource.

State Planning Policy (SPP) 4.2 also recognises the importance of resource conservation
(Section 5.5).

The planning of activity centres should contribute to the conservation of resources, in particular
a reduced consumption of energy and water.

However the activity centre structure plan requirements (Section 6.4) require only that the
documents:

1. Establish guidelines for new development to ensure that energy-saving design and
technology is incorporated through passive solar building orientation and roof designs that
facilitate use of photovoltaic panels, natural ventilation and wind turbines;

2. Mandate the use of waterwise plants and trees in all centre landscape plans;
3. Establish targets for stormwater and greywater use.

These requirements in and of themselves will not lead to the levels of resource conservation
envisaged in the COAG capital city agenda or Directions 2031 in respect of greenhouse gas
reductions or water efficiency.

The demand for energy and water is significantly driven by the urban and built form. GHD
believes that infrastructure required to provide these services in an environmentally efficient
manner needs to be embedded in urban design and reflected in structure planning. The
deferment of infrastructure considerations to stages beyond structure planning will lead only to
more business as usual outcomes, because it is essentially too late to introduce innovations at
that stage.

This report aims to identify how sustainable infrastructure can be incorporated directly into the
Structure Plan for Canning Bridge Activity Centre, and in doing so establish a new benchmark
for integrating urban and infrastructure planning.
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EXxisting Service Infrastructure

The existing energy and water infrastructure is described in detail in the Canning Bridge
Structure Plan Services Report - Phase 1 (October 2012). The following sections provide a brief
summary of this information.

At the time of writing, work is continuing on assessing the capacity of the existing systems to
service future development.

3.1 Power

3.1.1 Existing Distribution HV Networks
Distribution Network (West side of Canning Bridge Applecross / Mt Pleasant)

This area is serviced via 22kV network and as the distribution network on the east side of
Canning Bridge is 6.6/11kV there is no interconnection across Canning Bridge as the voltages
are not compatible.

There are four 22kV high voltage distribution feeders in the Applecross and Mt Pleasant area
that emanate from the Myaree (MYR) Zone Substation in the west

There is one 22kV high voltage distribution feeder that emanates from the Riverton (RTN) Zone
Substation in the south to supply Mt Pleasant and southern parts of Applecross area

The high voltage power network in the Applecross and parts of Mt Pleasant were part of a
retrospective undergrounding project in mid-1995 and early 2002 respectively. Therefore the
high voltage networks are relatively recent upgraded assets.

Distribution Network (East side of Canning Bridge Como, Manning and Manning South)

There are two 11kV feeders that supply these areas that emanate from the Colliers Zone
Substation approximately 2kms away from the subject sites.

These areas were also part of the Government initiative to underground the aging overhead
network which was part funded by the Government, Western Power, Council and Rate payers.

3.1.2 Existing Zone Substation Capacity

Applecross / Mt Pleasant areas

Western Power’s Network Capacity Mapping Tool (NCMT) forecasts limited available capacity
at the Myaree and Riverton zone substations for any future growth in these subject areas.
NCMT currently shows 15-20MVA forecast available capacity from 2012 and continues to
reduce in capacity to 5-10MVA in 2019. From 2020 the forecast capacity reduces down to 5-
10MVA until 2027 and then shows <5MVA onward to 2031.

Como, Manning and Manning South areas

Western Power’'s NCMT forecasts limited available capacity at the Collier zone substation for
any future growth in these subject areas. NCMT currently shows 15-20MVA forecast available
capacity from until 2012 to 2016. The forecast capacity reduces to <SMVA from 2017 up to
2031.

The Western Power assessments do not take into account the significant additional demand
from the densification envisaged in the draft Structure Plan.
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3.2 Gas

The precinct areas are connected by a gas service pipe across Canning Bridge.

On the Melville side, a larger diameter system (100mm-150mm) distributes gas just south of
Canning Highway from where it reticulates into Applecross to the north and Mount Pleasant to
the south.

The gas network is serviced by medium/low pressure mains. While the detailed Asset
Management assessment from ATCO Gas is not yet available, it has been indicated that the
existing network may have limited capacity for load expansion.

3.3 Water supply

A 610 mm diameter steel pressure main runs through the study area. This line has its origin at
the Melville Reservoir on French Road, approximately 6 km to the west-south-west of the City of
Melville precincts. The reservoir has an indicative capacity of 88 Ml. The 610 steel pipe runs
within the Canning Highway road reserve within Melville, crosses the Canning Bridge
eastwards, diverts south-east directly past the bridge, crosses the Kwinana Freeway, and then
continues eastward within the Wooltana Street reserve (F|gure 3).

Figure 3 — Water Pressure Main

From this central corridor, this pressure main branches off into smaller distributor mains. This
pressure main is the primary provider of bulk water for all the precincts within the study area.

Water Corporation has indicated that the existing water network has sufficient capacity at
present, and that the existing servicing is adequate for the current zoning from a planning
perspective.

According to Water Corporation, there are no upgrades planned to accommodate increased
density, and any upgrades will be driven by the approval of a Scheme/Structure Plan.

3.4 Wastewater

3.4.1 Bulk Sewer Infrastructure

Whereas the water network shares a link over Canning Bridge, the sewer network does not
share any link between Melville and South Perth. The sewer network consists of a complex link
of gravity systems, pump stations and pressure mains. In most cases, a gravity system from
one catchment is pumped into the gravity system of another. All of the sewer pump stations
within or directly impacting on the study area are operated and maintained by Water
Corporation.
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