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Executive Summary

The Calderwood Urban Development Project (CUDP) is a master-planned community development
by Delfin Lend Lease (DLL). It comprises a mix of residential, employment, retail, education,
conservation and open space uses. The development proposes 4,800 dwellings and 50 hectares of
retail, education, community and mixed use / employment land. The overall development will
accommodate about 12,400 people by 2036.

This Utility Services Study has been prepared by Cardno to accompany a Concept Plan Application
under Part 3A of the Environmental Planning & Assessment Act, 1979 (EP&A Act) and a proposal for
State significant site listing under Schedule 3 of State Environmental Planning Policy Major
Development 2005 (SEPP Major Development) in relation to the CUDP.

Calderwood Valley is situated on the border of the Shellharbour and Wollongong City Local
Government areas and is characterised by existing properties that are used for semi-rural activities.
Reticulated services are not currently provided given the low population base of the area. Water and
sewer services are however provided to the neighbouring residential suburbs of Albion Park, Albion
Park Rail and Yallah. Moreover, electrical and telecommunications services are provided throughout
the area but these services are aging and, in the case of telecommunications, have become outdated
in recent years. Telstra is currently upgrading its services to existing developments in the area.

This Utility Services Study has found that the existing water, sewer and electricity reticulated services
have spare capacity to accommodate about 500 lots. This will provide an effective start to the project
and bring residential lots to market.

As the development proceeds, further upgrades will be necessary to the existing services to meet the
needs of the development. These have been designed as an intrinsic part of the CUDP masterplan
(i.e. in a holistic manner) and will be delivered by a single developer-led solution as follows:

e Sewer and water infrastructure will be established by a permanent connection to the proposed
Marshall Mount water reservoir, for which Sydney Water already owns the site, and
augmentation of the existing sewer system and modifications to the Shellharbour STP. This is
consistent with Sydney Water's Growth Services Plan.

e  Electrical reticulation will be met by construction of a new Zone Substation in the Calderwood
Valley (for which a site has already been identified for transfer to Integral Energy), reticulating
power throughout the site in underground cables.

e Telecommunication services will be provided by the placement of a Main Distribution Frame
within the development site, which will distribute telecommunication services throughout the
proposed development. Moreover, service providers have confirmed delivery of Fibre to the
Home/Premise.

e Natural Gas services will be available through the local natural gas network provider.

Delfin Lend Lease is committed to the development of alternative technologies in its communities.
The issues of carbon emissions and renewable energy targets are increasingly relevant to new urban
developments. DLL sees potential for both solar farms and co (or tri) generation as part of the CUDP,
particularly for the town centre and employment precinct. Such opportunities will continue to be
considered throughout the project.

Whilst the timing of the release of land at West Dapto and Calderwood is likely to overlap, both
developments have different servicing provisions and therefore do not significantly affect each other.
West Dapto is likely to be serviced with both reticulated water and sewer from the existing trunk
infrastructure in the north. Similarly, a new zone substation is required in the north, probably on land
central to the load in stages 1 and 2.

Calderwood on the other hand, is some 10km from the initial confirmed stages of West Dapto and will
be serviced by an entirely different servicing strategy as summarised above. Calderwood can be
developed independently of the WDRA and therefore will not affect the provision of infrastructure for
West Dapto.
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1 Introduction

1.1 Background

This Utility Services Study has been prepared by Cardno to accompany a Concept Plan Application
under Part 3A of the Environmental Planning & Assessment Act, 1979 (EP&A Act) and a proposal for
State significant site listing under Schedule 3 of State Environmental Planning Policy Major
Development 2005 (SEPP Major Development) in relation to the Calderwood Urban Development
Project.

The Calderwood Urban Development Project (CUDP) is a master-planned community development
by Delfin Lend Lease (DLL).

The CUDP proposes a mix of residential, employment, retail, education, conservation and open space
uses. The development proposes 4,800 dwellings and 50 hectares of retail, education, community
and mixed use / employment land. The overall development will accommodate about 12,400 people
and will deliver $2.9 billion in development expenditure and create 8,000 full time equivalent jobs by
2031.

The Calderwood Urban Development Project site is located within the Calderwood Valley in the
lllawarra Region. It is approximately 706 hectares in area with approximately 600 hectares of land in
the Shellharbour LGA and the balance located within the Wollongong LGA.

The Calderwood Valley is bounded to the north by Marshall Mount Creek (which forms the boundary
between the Shellharbour and Wollongong LGAS), to the east by the Macquarie Rivulet, to the south
by Johnstons Spur and to the west by the lllawarra Escarpment. Beyond Johnstons Spur to the south
is the adjoining Macquarie Rivulet Valley within the suburb of North Macquarie. The Calderwood
Urban Development Project land extends south from the Calderwood Valley to the lllawarra Highway.
Refer to Location Plan at Figure 1.

The Calderwood Valley has long been recognised as a location for future urban development, firstly in
the lllawarra Urban and Metropolitan Development Programmes and more recently in the lllawarra
Regional Strategy (IRS).

The IRS nominates Calderwood as an alternate release area if demand for additional housing supply
arises because of growth beyond projections of the Strategy, or if regional lot supply is lower than
expected.

In 2008, the former Growth Centres Commission reviewed the proposed West Dapto Release Area
(WDRA) draft planning documents. The GCC concluded that forecast housing land supply in the IRS
cannot be delivered as expected due to implementation difficulties with the WDRA, and the
significantly lower than anticipated supply of housing land to market in the lllawarra Region is now
been recognised as a reality.

The GCC Review of the WDRA also recognised that there is merit in the early release of Calderwood
in terms of creating a higher dwelling production rate and meeting State government policy to release
as much land to the market as quickly as possible. Given the demonstrated shortfall in land supply in
the lllawarra Region and the WDRA implementation difficulties highlighted in the GCC Report, the
release of Calderwood for urban development now conforms to its strategic role under the IRS as a
source of supply triggered by on-going delays in regional lot supply. The Calderwood Urban
Development Project can deliver about 12% of the IRS’ new dwelling target.

Changes in outlook arising from global, national and regional factors influencing investment and
delivery certainty, housing supply and affordability and employment and economic development also
add to the case for immediate commencement of the Calderwood Project.
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In April 2008, the Minister for Planning issued terms of reference for the preparation of a Justification
Report to address the implications of initiating the rezoning of Calderwood for urban development
including associated staging, timing and infrastructure considerations.

In February 2009, the Minister for Planning considered a Preliminary Assessment Report for the
Calderwood Urban Development Project that provided justification for the planning, assessment and
delivery of the project to occur under Part 3A of the EP&A Act, having regard to the demonstrated
contribution that the project will have to achieving State and regional planning objectives.

Subsequently, on the 16 April 2009, pursuant to Clause 6 of SEPP Major Development, the Minister
for Planning formed the opinion that the Calderwood Urban Development Project constitutes a Major
Project to be assessed and determined under Part 3A of the EP&A Act, and also authorised the
submission of a Concept Plan for the site. In doing so, the Minister also formed the opinion that a
State significant site (SSS) study be undertaken to determine whether to list the site as a State
Significant site in Schedule 3 of SEPP Major Development.

The Part 3A process under the EP&A Act allows the Calderwood Urban Development Project to be
planned, assessed and delivered in a holistic manner, with a uniform set of planning provisions and
determination by a single consent authority. Given the scale of the proposal, the Concept Plan and
SSS listing provide the opportunity to identify and resolve key issues such as land use and urban
form, development staging, infrastructure delivery and environmental management in an integrated
and timely manner.

This study has been prepared to fulfil the Environmental Assessment Requirements issued by the
Director General for the inclusion of the Calderwood site as a State Significant Site under SEPP Major
Development, and for a Concept Plan approval for the development. Specifically, this study
addresses the following requirements:

e  Utilities and Infrastructure

. Subdivision Works.

In accordance with the Director General's Requirements, this study has been prepared following
consultation with the following agencies:

e Integral Energy

e Telstra

e Jemena

e  Sydney Water Corporation
e Roads and Traffic Authority
e  Department of Planning

e  Shellharbour City Council.

1.2 Director General’s Requirements

Director General's Requirements (DGRs) were issued by the NSW Department of Planning. DGRs
that relate to Engineering Infrastructure and Utility Services are shown in Table 1.1.
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Table 1.1 — Director General’s Requirements
Director General Requirement Section of this Report

where this is addressed

2. DGRs Reference
Concept Application - Key Assessment Requirements

Strategic Planning

e Demonstrate that the site can be serviced independently of the | Sections 3 and 4
West Dapto release area, and therefore will not significantly
impact upon the provision of infrastructure for West Dapto.

Utilities infrastructure

e Prepare a utility and infrastructure servicing strategy detailing | Sections 3 and 4
supply of water, sewerage, stormwater, gas, electricity and
telephone services

e Consideration should be given to technologies which may

reduce the demand or need for servicing or provide for the Section 4
supply of sustainable services
Planning Agreements and/or Developer Contributions Section 4
e |t should address demand, proposed services, local and
regional services and cross boundary/LGA issues.
Consultation Requirements
e An appropriate level of consultation with the relevant Local or
State government authorities, service providers, and other
stakeholders. In particular:
0 Wollongong City Council
Annexure A

0 Shellharbour City Council

o0 All relevant utility providers

1.3 Overall Approach & Study Objectives

The adjoining suburb of Albion Park is fully serviced with sewerage, potable water,
telecommunications, electricity and gas. Through the DLL landholding, Calderwood has direct access
to sewerage, telecommunications and gas, and is strategically located close to all other utility
services.

Notwithstanding the above, existing infrastructure, services and facilities are clearly not adequate to
support the development of the CUDP and a comprehensive range of infrastructure and services will
be required. As a result, DLL and Cardno have undertaken thorough investigations of how the area
can be serviced and together with their combined experience from other release areas have identified
the required utility services. Importantly, these services have been designed as an intrinsic part of the
CUDP masterplan (i.e. in a holistic manner) and will be delivered by a single developer-led solution:

DLL has established the following objectives in developing this Utility Services Strategy:

e To demonstrate a viable implementation strategy with timely provision of facilities and services

e To control land required for infrastructure delivery
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e To leverage ready access to existing infrastructure, provision of structural enhancements to the
Regional infrastructure base and synergies with other Release Areas

e  To minimise implementation risk and cost to Government

e To utilise DLL delivery experience and skill base to ensure innovation and flexibility in design and
use of facilities and

e To enhance existing services and contribute to a wider regional network of community resources.

The need for new services and infrastructure presents an opportunity:

e To provide infrastructure and high quality new facilities based on leading practice sustainability
principles that are tailored to the needs of the future community;

e To deliver sustainable infrastructure solutions such as recycled water, Fibre to the
Home/Premise (FttP/FttH) and sustainable funding, management and maintenance
arrangements and

e To guide the provision of integrated service delivery, efficient use of resources and equitable
access through shared or co-located facilities, joint use arrangements and convenient locations.

1.4 Scope of this Report

Mindful of the above objectives, this report investigates the availability of existing and proposed
services for the CUDP based on:
e Areview of the existing services within the study area

e A review of planned upgrades of existing services of the study area through consultation with
service utilities

e Discussions with service authorities and Shellharbour City Council regarding existing services
and service provisioning for the CUDP.

1.5 Structure of this Report

This report is organised as follows:

e  Section 2 describes the objectives, methodology and results of the consultation programme.

e Section 3 - provides detail on each of the existing services within the Calderwood Valley and
surrounding areas and, where relevant, describes interconnection with services beyond the
Wollongong area

e  Section 4 - describes the manner in which the CUDP will be provided with utility services and
major road infrastructure

e Section 5 - demonstrates, in a strategic planning sense, how the site can be serviced and those
serviced delivered independently of the WDRA, and therefore how it will not significantly impact
upon the provision of infrastructure for West Dapto and

e  Section 6 provides recommendations and conclusions

A list of figures is included at the front of this report. Where necessary, additional supporting
information is included as Annexure at the end of this report.
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2 Consultation

2.1 Objectives

The consultation undertaken for this project has been carried out in accordance with the following
objectives. Details of the consultation are included as Annexure A of this report.

1. To identify key stakeholders in relation to the CUDP project

2. To provide key stakeholders an understanding of the entire project and information suitable to
their area of expertise or interest

3. To provide key stakeholders with an opportunity to provide suitable comments on the proposed
CUDP at an early stage so that they can be considered in the infrastructure and servicing
strategies for the concept design and development application process

In accordance with the DGRs, the following service providers were consulted as part of this Utility
Services Study.

2.2 Integral Energy

DLL has maintained a consistent and extensive dialogue with Integral Energy as part of the CUDP
since the project’s inception back in 2003. Most recently, the company met with Integral during
September 2009 to confirm a number of arrangements before preparing the EA documentation.

The priority for Integral is to establish early supply of electricity to the site and for the longer term a
location for a 132/11kV zone substation and subsequent connections. This zone substation should
be located central to the load of the CUDP and an initial location off Calderwood Road was discussed.
It was noted that the zone substation land would be transferred to Integral in a similar manner to
DLL’s St Marys project.

Integral advised that its preference would be for transmission conductors to be typically located
overhead, but underground can be negotiated with developers based on funding contribution. It was
also noted that telecommunications facilities might require buffer from zone substation site.

2.3 Communications (Telstra and Open Networks)

Representatives of DLL and Cardno met Telstra in early November 2009 to confirm a number of
arrangements regarding telephone/communications supply to the site. Telstra confirmed that it is
working on a 5-year foreword works forecast at present for standard (landline) service delivery, which
will include the CUDP project. In terms of mobile coverage, early releases can be serviced but later
stages will need augmentation.

Telstra will investigate pit, duct, and fibre capacity with Telstra planners and convene further meetings
with DLL if necessary. Telstra advised that the National Broadband Network (NBN) will require an
open access network and compulsory fibre to the premises (FTTP) from 1 July 2010. Telstra
supports the open access network but is awaiting government definition (eg access to a MB rate,
spare fibre capacity, spare duct capacity).

More recently, representatives of DLL and Cardno met Open Networks an “open access” wholesale
telecommunications carrier who confirmed that FTTP can be made available to residents at
Calderwood via Nextgen Networks or Optus Wholesale.
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2.4 Jemena

Representatives of DLL and Cardno met Jemena during September 2009 to confirm a number of
arrangements regarding natural gas supply to the site. Jemena advised that it is currently
investigating upgrades to the system at present, which will most likely involve ‘black boxes’ to
increase pressure in existing system rather than a off-take station at the Eastern Gas Pipeline.

Jemena advised that they would look at providing early capacity of natural gas to Stage 1 then at
broader use in the CUDP and finally the balance of the release area. Jemena expects that natural
gas will be available to the site once design investigations are finalised.

A number of other matters were discussed including the potential for negotiations regarding gas for
cogeneration plants. This will be further explored with Jemena once the project has gained approval.

2.5 Sydney Water

DLL has also maintained a consistent and extensive dialogue with Sydney Water as part of the CUDP
since the project’s inception back in 2003. Most recently, the company met with SWC during October
2009 to confirm a number of arrangements before preparing this EA documentation.

In that meeting, SWC reiterated previous advice that the site could be serviced with potable water
currently residing in the surplus capacity in the Sophia Street watermain in Albion Park. In the
medium term, the development would be serviced with a possible extension of the Southern Towns
Trunk Main, which runs along Marshall Mt Road to the proposed Mt Marshall reservoir (a site already
owned by Sydney Water).

In terms of sewerage, the site would be serviced by the Albion Park Low Level Carrier Main followed
by off-site upgrades to the Shellharbour System. DLL advised that, consistent with the Sydney Water
Area Strategy for lllawarra release areas, recycled water was no longer proposed and in its place DLL
would develop a strategy focussing on domestic rainwater tanks proposed for BASIX and local
stormwater harvesting proposed for public space irrigation.

Sydney Water confirmed a range of matters at the meeting including the availability of water and
sewerage infrastructure available to accommodate initial stages of Project development. SWC also
confirmed the abolition of Developer Services Plan (DSP) charges with SWC now being responsible
for the funding of trunk infrastructure consistent with the MDP.

In terms of the approval process, SWC advised that its approval regime would be obtained as part of
the Part 3A process to provide more up front certainty regarding servicing and to allow SWC to
respond faster to urban growth pressures.

SWC confirmed that Calderwood is identified on the MDP and SWC’s Growth Servicing Plan (GSP).
SWC has committed $5M over 5 years for approvals and $35M over 5 years for delivery of services
for the lllawarra release areas consistent with the GSP's period. SWC reimbursement is linked to
actual market demand/lot take up rates (commercial considerations). Typically, full reimbursement of
asset costs will be provided after 30 percent of lots are developed. If Sydney Water's delivery time
does not meet Developer's staging of development, the proponent can enter into a Commercial
Agreement with Sydney Water to expedite infrastructure delivery and fund up front. SWC would
reimburse, agreed reasonable and efficient costs of developer-funded assets, when it would have
normally funded the subject assets under its GSP, depending on location and timing.
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3 Existing Utility Services

This section describes the existing infrastructure and utility services within the area and their relationship with the
immediate surrounds and wider region.

3.1 Sewer

Presently the existing rural development within Calderwood Valley is not connected to the Sydney
Water sewerage network because of the low population base of the area and requires individual
property owners to maintain septic systems to treat sewage on site.

The nearest SWC trunk service is the 600 diameter gravity feed sewer main (Albion Park low-level
carrier main) constructed through the southeastern corner of the Calderwood development site (see
Figure 2). This existing pipeline was extended from Polock Crescent to serve the Tullimbar Village
development located on the southern side of lllawarra Highway and has been sized by Sydney Water
(SWC) to cater for future development within the area. SWC has advised that the Calderwood
development can connect into this existing main.

The 600mm sewer main feeds into a larger network of SWC sewer reticulation. The sewer drains to
the Sewer Pumping Station (SPS) 505 on the corner of Tongarra Road and Stapleton Street, Albion
Park (see Figure 2). From here, sewage is conveyed through a series of rising mains and gravity
feeds to the Shellharbour Sewage Treatment Plant (STP) (Junction Road Shellharbour). This STP
currently provides sewer treatment for existing Shellharbour suburbs of Albion Park, Albion Park Rail,
Blackbutt, Balarang, Barrack Heights, Barrack Point, Flinders, Haywards Bay, Lake lllawarra South,
Mount Warrigal, Oak Flats, Warilla and Shell Cove. Sydney Water has recently increased the
capacity of the Shellharbour STP to cater for the future population growth in the area

3.2 Water

Water reticulation services are not currently provided in the Calderwood Valley area. Property owners
within the immediate area rely on the collection of rainwater, drained from roof areas, into on-site
rainwater tanks.

Water services within the wider area are fed from the Sydney Water catchment, west of the lllawarra
escarpment. The Avon Dam (with a full operating storage of 146,700 ML) forms part of this overall
water catchment network, feeding potable water from the lllawarra Escarpment to the Wollongong
and Shellharbour Local Government areas (the lllawarra network). Sydney Water owns and manages
water reticulation to these areas.

The lllawarra network feeds from the Avon Dam through a gravity intake shaft and water main to the
Whytes Gully Water Filtration Plant (on Reddalls Road). From this point, water is either filtered or
reticulated throughout the lllawarra area or forwarded to the BlueScope Steel unfiltered for use in the
steel making process.

Nearby water reservoirs include:

e Mt Terry and Albion Park Heights — Servicing Albion Park to the south of Calderwood Valley
e Oak Flats — Servicing Oak Flats, Shellharbour, Blackbutt, Flinders and Shell Cove
e Mt Brown — Servicing Dapto and surrounding suburbs, to the east of the development site

e  Wongawilli — Servicing the suburb of Horsley with capacity to serve future West Dapto Release
stages in the north of the rezone area.
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Sydney Water has previously planned upgrading of existing water storage reservoirs to accommodate
population growth within Wollongong and Shellharbour. These upgrades proposed to provide two
new water storage reservoirs at Bong Bong Road, Avondale (20 ML, near West Dapto) and Marshall
Mount (20 ML).

A map of the existing trunk water service is included in Figure 2.

3.3 Natural Gas

There are currently no existing reticulated natural gas services within Calderwood Valley however
there is a secondary gas main located in Calderwood Road. Neighbouring suburbs of Albion Park
and Dapto do however have a natural gas service provided by Jemena (the local gas authority).

Currently natural gas is supplied to Wollongong via the South Australian gas pipeline. A gas metering
station in Wilton (approximately 40km west of Wollongong) directs gas east to Unanderra where it is
distributed throughout the lllawarra region. This pipeline originates from the South Australian Gas
Fields (at Moomba) and is owned by the Australian Pipeline Trust. This gas supply has been
reticulated to Albion Park and further reticulated to the Tullimbar development (via a 110mm PE gas
main) which neighbours the Calderwood development.

The Eastern Gas Pipeline (EGP) runs through the lllawarra region from the gas fields of Bass Strait
(see Figure 2). The natural gas is processed in Longford Victoria and transported 795 km to Sydney
along the eastern coastline. This pipeline operates at a pressure of 15MPa and has a gas delivery
rate of 65 Petrajoules per annum. This pipeline is owned and maintained by Jemena.

The EGP currently is not connected into the local natural gas reticulation network in the lllawarra.
Jemena has advised however that there is the potential to construct an off take station tapping into
the EGP and provide gas supply at a local level within the lllawarra.

3.4 Telecommunications

Cabled telephone services exist within the neighbouring suburbs of Albion Park and Dapto. The
Calderwood Valley phone system relies on a combination of traditional copper cable and optic fibre
services.

Recently, Telstra routed 36 fibre optic cables between the Albion Park telephone exchange and the
corner of North Macquarie and Calderwood Roads where they constructed a Small Capacity
Distribution System (SCAD). This SCAD acts to distribute existing phone services in the area by
utilising two of the 36 available fibre optic cables. The remaining 34 cables will be available for future
development. Figure 2 illustrates the optical fibre route from Albion Park (Tripoli Way) to the corner
of North Macquarie and Calderwood roads.

Telstra and Optus currently provide full GSM mobile network coverage in Calderwood Valley. Mobile
network towers providing coverage to Calderwood Valley are located on the Princes Highway Albion
Park Rail (opposite Creamery Road) and at the Dapto Telephone Exchange, (corner of Bong Bong
Road and Marshall Street, Dapto).

Internet and data exchange services are available within the area, providing limited performance. The
relatively new optical fibre network SCAD on the corner of Calderwood and North Macquarie Roads
improves these services by providing Integrated Service Digital Network (ISDN) connection
availability. ISDN allows Internet connection speeds of up to 128 kilobits per second (kbps) for the
connected users and the limited number of existing copper cable service users.

AUSTAR currently provides satellite television services to the Calderwood Valley area. Cable
television is currently not available in the area.
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3.5 Electricity

Power within NSW is distributed in major high voltage (HV) powerlines between 132kV and 500kV.
One controlling body, Transgrid, operates the 330kV to 550kV power distribution network, and
distributes power to lower voltage network operators within NSW.

The HV overhead electrical powerlines exist within the development site and provide either
reticulation to local rural properties or traverse the area as a high voltage transmission line linking
power to other destinations within the NSW electricity grid. These powerlines and are operated and
maintained by either Transgrid or Integral Energy.

There are four power transmission lines running near or directly through the proposed development
site within easements as depicted in Figure 2. These are as follows:

e Line 1 — 132kV line (Integral Energy control) passing near the south - eastern part of the
development site. This line is within a 45m wide easement, mounted on a single circuit wooden
pole arrangement

e Line 2 - 132KV line (Integral Energy control) passing through the eastern part of the development
site. This line is within a 45m wide easement, mounted on a single circuit wooden pole
arrangement

e Line 3 — 330kV line (Transgrid control) from the Dapto BSP and traversing south west to
Marulan. This line is within a 60m wide easement, mounted on a single circuit steel tower
arrangement and passes through the northern part of the development

e Line 4 - 330kV line (Transgrid control) from the Dapto BSP and traversing south to Kangaroo
Valley. This line is within a 60m wide easement, mounted on a single circuit steel tower
arrangement and passes through the northern part of the development.

Power is supplied to the lllawarra district through the Transgrid Dapto Bulk Supply Point (BSP).
Dapto BSP maintains three x 375MVA and one x 160MVA 330/132kV transformers. Integral Energy
is supplied with 132kV power from the Dapto BSP, to the Mount Terry Transmission Substation (TS)
on Terry Street approximately 4km southeast of Calderwood Valley. Mount Terry TS provides further
power reticulation through to the NSW South Coast and the local district Zone Substations (ZS) as
listed below:

e  Albion Park
e Dapto

e Gerringong

e Jamberoo

e Kiama

e  Shellharbour

e  Warilla.

2 x 120 MVA 132/33kV transformers are located at the Mount Terry Substation to provide this
transmission and reticulation service.

The Dapto and Albion Park Zone Substations (ZS) are within a 10 km radius of Calderwood Valley
and supply power to the neighbouring suburbs. Power reticulation to the existing rural properties
within Calderwood Valley is transmitted from the Albion Park ZS (on Russell Street) along 11kV
overhead powerlines (generally within road reserves) to either pole or pad mounted (ground)
distribution substations. The 11kV power is converted to either 415V or 240V within the local
distribution substations to feed into rural properties for household/commercial use.
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All power reticulation maintenance throughout the lllawarra area is controlled by Integral Energy and
carried out by Integral’s Spring Hill (Wollongong) maintenance department. In 2004, Integral Energy
reviewed the reliability of its services across NSW (IE Position Paper - 2004 Electricity Network
Review) and identified several areas including Wollongong as experiencing “substantially poorer
average reliability” from their network. As a result, Integral Energy has implemented a capital and
operating expenditure overhaul program to cope with existing and new growth demands for poorer
reliability areas. This overhaul intends to deliver greater service reliability by reducing overall network
outages both planned and unplanned.
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4 Proposed Utility Services (Overall and Stage 1
Delivery)

This section describes how the CUDP will likely be serviced from the existing utilities, both overall and stage 1
delivery.

4.1 Background

Strategies for proposed utility service delivery (both overall and staged delivery) have been prepared
and discussed with each of the servicing authorities including Sydney Water, Telstra, Integral Energy
and Jemena. The strategies have been developed to ensure capacity is available to meet the future
needs of the entire release area rather than the CUDP.

Staging sequences have been created to demonstrate that the area can be developed logically and
economically with the full suite of services. Moreover, such services have been designed as an
intrinsic part of the CUDP masterplan (i.e. in a holistic manner) and will be delivered by a single
developer-led solution. These are described as follows for both the overall and stage 1 delivery.

4.2 Sewer
421 Overall Strategy

SWC'’s Feasibility Letter dated 16 June 2004 describes that the 600mm diameter gravity feed sewer
main (Albion Park low-level carrier main) has approximately 350L/s spare design flow (DF) in addition
to the future additional lots proposed for the Tullimbar Development on the opposing side of lllawarra
Highway, which also feeds into the sewer main. All sewer reticulation from the Calderwood
development site will be connected to this carrier main, which will convey sewage flows through to the
existing Shellharbour Sewer Treatment Plant (STP).

SWC has modelled the effects of the overall CUDP on the existing SWC network and confirmed that
existing system will allow 500 or so additional lots to be connected to the 600 dia. sewer main.
Further system upgrades will be required to support the expected population growth which will involve
upgrades to existing sewer pump stations (SPS) 505, 500 and 498 and the duplication of rising mains
505, 500 and 498 required at varying stages of development i.e. beyond Stage 1, as the existing SPS
and rising mains will reach capacity (see Figure 3).

Sydney Water has also confirmed that upgrades of the Shellharbour STP will accommodate the
proposed Calderwood Valley development. Staging of the Calderwood Development will be
scheduled to ensure that, as SWC planned upgrades are undertaken, additional Calderwood areas
will be released for development thus ensuring the downstream SWC sewer infrastructure can cater
for the development sewage flows.

Sydney Water will fund the upgrade and duplication of the external sewer reticulation infrastructure to
service the Calderwood development as the development is identified in SWCs Growth Servicing Plan
(GSP) for July 2009 — June 2014 and in the Department of Planning’s Metropolitan Development Plan
(MDP). The plan identifies that, SWC will provide Calderwood servicing funding for lead-in trunk
mains, new pumping stations and on-site and offsite sewerage reticulation upgrades.

In terms of reticulation, the overall sewer concept plan proposed for the CUDP (see Figure 4) details
the location and sizing of proposed sewer pump stations, rising mains and gravity mains that have
been used to derive the pipe sizing required for Stage 1 sewer reticulation. The servicing
requirements have directly influenced the masterplan in terms of the residential and commercial
layout with good connectivity and efficiency in reticulation.
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4.2.2 Stage 1 Delivery Plan

The Stage 1 development consists of 442 equivalent residential dwellings, a Village Centre and a
Sales Information Centre. This stage has been designed to be accommodated within the 500
equivalent residential lots; hence, no additional lead-in upgrade works of existing SWC sewer
infrastructure needs to be undertaken for this stage of development.

The Stage 1 sewer reticulation will allow for future stages of the Calderwood Development to
reticulate through stage 1 to the existing 600mm diam. SWC sewer main as noted previously. The
southern catchment (i.e. land south of Johnston’s Spur Ridgeline) will provide a gravity sewer main
that has been sized to cater for future development to the west of stage 1 whilst the northern
catchment (i.e. land north of Johnston’s Spur Ridgeline) will be serviced via gravity sewer main that
has been sized to cater for future development to the west. Preliminary sewer investigations indicate
that an onsite sewer pump station (SPS) will be required to the north east of the northern district to
pump sewage under the Macquarie Rivulet via a rising main gravity system into the existing 600mm
diam. sewer main (see Figure 5). The proposed SPS will allow for Stage 1 reticulation initially, but
will allow for upgrades/augmentation to service future stages as they come on line.

4.3 Water
4.3.1 Overall Strategy

As noted below, the Albion Park water reservoir has capacity to service around 500 lots in the early
stages of the Calderwood development, again dependent on take up of other developments in the
locality. Beyond this, SWC has advised that the construction of a proposed reservoir (Volume 20ML)
at Marshall Mount will be required to service the CUDP. SWC owns a site off Mountainview Terrace,
which has been identified for this reservoir. To connect the existing SWC water network to this
reservoir involves constructing a new 375mm diameter trunk main from the existing Southern Towns
Trunk Main at Yallah, along Marshall Mount Rd to a new reservoir site. A 375mm diameter water
main will then be reticulated from the Marshall Mount reservoir through a DLL partnership landowner
along Marshall Mount Road to the development site. See Figure 6 for the overall potable water
strategy.

SWC will fund the construction of the lead-in watermain works and the proposed Marshall Mount
reservoir as the Calderwood development is identified in SWCs GSP.

The master planned approach to the development has led to a residential and commercial layout that
lends itself to an efficient internal water distribution network with good connectivity and relatively
minor hydraulic losses. Water mains are to be located in the footpath verge of the road reserve at a
standard distance from the property line to allow easy identification of the mains location by Sydney
Water maintenance personnel and for NSW Rural Fire Service who will utilise water hydrants for
potential bushfire/ firefighting purposes. The proposed subdivision water reticulation layout for Stage
1is shown in Annexure D. This layout reflects the short-term 300mm diameter water main extension
from Sophia Street, which extends along lllawarra Highway into the south- east corner of the site.
Once onsite, the trunk main continues along the southern side of the connector road before
continuing along the north/south sub-arterial road into the Village Centre and northern areas. From
the trunk main, minor water mains are directed down minor roads for property connections.

Water main design and hydrant spacing will comply with the requirements for residential and
commercial development as required by Sydney Water, NSW Rural Fire Service and the relevant
design codes.
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4.3.2 Stage 1 Delivery

As noted above, SWC has confirmed in their Feasibility Letter that the Albion Park WS0296 water
reservoir has surplus capacity to accommodate around of 500 lots in the early stages of the project.
This will enable development of the 442 equivalent residential dwellings, a Village Centre and a Sales
Information Centre (SIC) in stage 1. SWC have supported this approach in consultation with DLL. To
establish this connection to the site, an extension from the existing DN375 uPVC water main located
in Sophia Street, Albion Park will be required. The new DN300 lead-in water main extension (as
shown in Figure 4) will connect at the intersection of Sophia St and the unformed Cooback Rd. The
lead-in main will travel north in the unformed Cooback Rd, west along the Illawarra Highway to the
existing Broughton Ave roundabout and then north into and through the subject site (see Figure 7).
The Stage 1 development will be rerouted to the Marshall Mount reservoir once the proposed
reservoir is constructed.

4.4 Natural Gas
441 Overall Strategy

Jemena is currently developing an upgrade strategy for the provision of natural gas to the Calderwood
Urban Development Project. The upgrade strategy involves assessing the existing capacity of the
existing local network, calculating the gas requirements of the proposed Calderwood development
and determining upgrades required to the current infrastructure to ensure gas supply is made
available. Jemena is investigating the provision of providing gas supply to the development
progressively in stages, as the gas supply is required to developed areas.

Preliminary investigations with Jemena have confirmed that will be able to provide the development
with natural gas servicing. Initial gas supply provision for Stage 1 will be obtained by reticulating a
gas main to the development from the Albion Park ‘black box’ located on the corner of Taylor Road/
lllawarra Hwy intersection (1.7km east of site at Albion Park) (see Figure 8).

Jemena is also investigating the possibility of tapping into the EGP with the potential construction of
an offtake station located in Yallah. This gas supply would provide ample gas supply for the
Calderwood site. Details of the reticulation from the EGP to the site will be reviewed once further
details are received from Jemena on the location of the offtake station and pipe sizing requirements.

4.4.2 Stage 1 Delivery

In terms of Stage 1, it is envisaged that natural gas can be reticulated from the existing local gas main
at Albion Park. Jemena is yet to confirm the existing capacity and infrastructure upgrades required
however, initial investigations indicate that Stage 1 of the development can be catered for.

The proposed gas reticulation layout for stage 1 is shown in Figure 8. The gas main will be
reticulated along lllawarra Highway from the existing local gas network supplied by Jemena at Albion
Park. Gas reticulation has been designed within the subdivision to be undergrounded in a shared
trench arrangement with electricity and communication reticulation as per the shared trench
arrangement design guidelines adopted by the servicing authorities. The network will be reticulated
as shown in the stage 1 layout plan to service all allotments from the footpath verge of the road
reserve where possible.
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4.5 Telecommunications
45.1 Overall Strategy

Telstra has advised that telecommunication services will be made available to the site. Fibre to the
premises (FTTP) can be reticulated into the development from the Small Capacity Distribution System
(SCAD) located at the corner of North Macquarie and Calderwood Roads (See Figure 2). Further
discussions between DLL, Telstra and Open Networks are being undertaken to determine the level of
communication services to be reticulated through the development and contractual service
agreements involved.

Telstra has advised that National Band Network (NBN) will mandate fibre to the premises from 1 July
2010. NBN will require an open access network. Telstra supports the open access network but
presently is awaiting government definition (eg access to a MB rate, spare fibre capacity, spare duct
capacity).

As discussed in the existing services section, Telstra and Optus provide full GSM mobile network
coverage in the Calderwood Valley area.

Telstra will supply the cabling, associated service infrastructure and provide connections into existing
reticulation. The developer will be responsible to undertake the trenching and laying conduits from
the connection point to the development site.

The proposed telecommunications reticulation layout for stage 1 is shown in Figure 8.
Telecommunications will be reticulated in a shared trench arrangement as noted in section 4.4.1 with
gas and electricity services to service the development.

Indicative CMUX locations have been detailed on the plan. Final locations of Telstra infrastructure
requirements will be determined by Telstra Designers at detailed design stage.

Overall communications reticulation to the development is still being revised by Telstra. Negotiations
are still in place determining what services are to be provided and agreements undertaken between
the developer DLL and the service providers (Telstra, Open Networks). Overall coverage will be able
to be established; it is the detail on service provision, developer/ service provider agreements and
future subdivision layouts that need to be determined for further investigations to be undertaken.

45.2 Stage 1 Delivery

For the Village Centre (see Figure 8), a Telstra Mains Distribution Frame (MDF) will need to be
established which will require a room within the Village Centre Development to be utilised as a hub for
all lines infiltrating into the centre to distribute back through the MDF out to the external Telstra
system. DLL will ensure this room is made available for Telstra services. It is envisaged Telstra will
fund the communications infrastructure.

4.6 Electricity
4.6.1 Overall Strategy

Integral Energy has confirmed the requirements for a suitable location of the new 132/ 11kV zone
substation which will be required to provide electricity supply to the CUDP. The existing power
distribution station (DS) at Albion Park (Russell Street) does not have the capacity to support the
overall development. Integral has advised that a suitable location for the zone substation site would
be on Calderwood Road in an area approx 1km east of Marshall Mount Road as this is approx the
electrical load centre of the Calderwood Urban Development Area. The precise location of the zone
substation has not been finalised, though the parcel of land required by Integral Energy for the
substation would be approximately 100m x 100m (i.e. 1 Hectare) as shown in Figure 9.

Cardno FR Ref: 110026-08/Report 001 Rev 1 February 2010 Page 22



Calderwood Urban Development Project — Utility Services Study for Concept Plan Application

Prepared for Delfin Lend Lease

The zone substation will be supplied from three 132kV feeders:

e Feeder 1: Established between the zone substation and Transgrid’s Dapto Bulk Supply Point
located in Yallah Road, Yallah (within a 25m 132kV easement or public road reserve)

o Feeder 2 & 3: Established between the zone substation and connect into the existing 132kV
feeder 988 (Dapto BSP to Fairfax Lane TS) located adjacent to Mellows Road off Calderwood
Road (also within a 25m 132kV easement or public road reserve).

IE will fund the zone substation and three incoming 132kV feeders whereas DLL will provide the zone
substation parcel of land through an agreement with IE.

From the zone substation, the 11kV distribution network will be established to service the Calderwood
Urban Development Area. This network will include padmount substations strategically positioned
throughout the network to reduce the electricity load down to residential & commercial usage. Level 3
accredited service providers will be engaged to perform the electrical reticulation design and level 1
service providers to construct the services onsite.

4.6.2 Stage 1 Delivery

For Stage 1 (i.e. 442 equivalent residential dwellings, a Village Centre and a Sales Information Centre
(SIC)), Integral Energy has advised this can be supplied from the existing DS at Albion Park provided
a few conditions are undertaken. All future electrical reticulation however must be reticulated from the
new zone substation required as detailed above.

To supply the development site an 11kV underground feeder will be established to the site from the
existing DS at Albion Park (located on Russell Street approx 100m from Terry Street).

The proposed electricity reticulation layout for stage 1 is shown in Figure 8. Telecommunications will
be reticulated in a shared trench arrangement with gas and telecommunication services to service the
development.
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4.7 Stage 1 Delivery (Summary)

Overall staging sequences have been developed to demonstrate that the area can be developed
logically and economically with the full suite of utility services. DLL works or funding delivers lead
infrastructure for the initial stages of development of approximately 500 lots comprising which will
enable development of the 442 equivalent residential dwellings, a Village Centre and a Sales
Information Centre in stage 1.

This strategy achieves efficient use of spare capacity in the following services:

e The Albion Park Low Level Sewer Carrier Main located on the southern portion of the DLL
landholding

e  The Albion Park WS0296 water reservoir at Mount Terry and

e  The existing Distribution Substation at Albion Park.

This is shown diagrammatically in Figure 10.

4.8 Co-Generation

Electricity cogeneration (the efficient and simultaneous conversion of energy from gas to electricity
and heat) and trigeneration (the simultaneous conversion electricity, heat and cooling) has been used
in residential communities in New South Wales including the Glenfield Vision estate in south-western
Sydney.

The potential for cogeneration in the Calderwood Urban Development Project exists in the town
centre and employment precinct. Cardno held initial discussions with cogeneration power generators
as part of the utilities investigations for the site. Cogeneration is a potential alternative to traditional
electricity generation and opportunities will be continue to be considered throughout the project.

The current proposal for energy sustainability is to focus on demand initiatives. These include
reducing the demand for energy through the efficient design of the urban form to capitalize on the
natural features of the site. Demand will also be mitigated through consumer demand initiatives
including BASIX requirements for dwelling design. The potential for generation initiatives such as
cogeneration (and solar generation as discussed below) will be monitored throughout the project as
generation technology improves and the energy market framework evolves.

4.9 Solar Farm

Technological developments in photovoltaic cells have progressed to a point where solar power can
be a commercially viable supplement to traditional energy generation. Factors such as environmental
conditions, land availability, renewable energy policy of the government and power distributor and
concentrated demand hubs will impact on the feasibility of solar farms. Lend Lease has invested in
the research and development of solar technology and has proposed solar power generation to the
recently awarded Barangaroo project to be developed in Sydney with the Barangaroo Delivery
Authority.

Solar power at Calderwood could potentially be introduced to supplement electricity supply to the
town centre. A solar farm would be located within the development site proximate to the town centre
and outside the development footprint. Open space and floodplain may be appropriate sites for solar
power generation. A three-megawatt solar farm would currently require approximately eight hectares
of land comprising 60cm x 120cm solar modules stacked in series vertically on poles typically 2.1
metres high. The underground conductors would carry direct current to inverters to convert the
electricity to alternating current acceptable to the electricity network.
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1.4MWp at Sinzheim, one of Germany’s largest solar power plants

Delfin Lend Lease is committed to the development in solar technology in communities. The issues of
carbon emissions, renewable energy targets and long term land tenure will become increasingly
relevant to new urban developments. While solar power is not currently a part of the CUDP, DLL will
continue to monitor the potential for solar farms as the technology for solar energy improves over the
life of the project.
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5 Utilities Infrastructure Independence

Calderwood along with West Dapto represent the last remaining greenfields urban release areas in
the lllawarra. Whilst the projects will be virtually contiguous when fully developed, their respective
early stage releases (i.e. initial development fronts) are more than 10km apart and will be supported
by an entirely different services delivery and implementation mechanism. This is shown conceptually
in Figure 11.

From an infrastructure perspective, West Dapto will be a government-led release area with multiple
developers (including Wollongong City Council) acting on multiple fronts under a traditional Authority
and Council delivery system. Calderwood will be a developer led master planned project under
control of a single developer (DLL).

In terms of servicing the WDRA, the Growth Centres Commission (2009) has published a review of
the capability and capacity of services. GCC has indicated that West Dapto is able to be serviced
with water and sewer utilising existing infrastructure subject to augmentation to increase capacity over
the life of the Release Area’s development. Following on from that review, Council has now resolved
to release only Stages 1 and 2 and indefinitely defer the balance (see Figure 11). At this stage, only
Stages 1 and 2 will be zoned for urban purpose.

Sydney Water's GSP has confirmed that potable water will be delivered to the WDRA from the north
from the Wongawilli Reservoir. The capacity of the existing water infrastructure head works is
adequate for servicing the Release and its adjacent development areas. The Wongawilli reservoir
can service the early stages of development. There would be a requirement for construction of a new
reservoir to service the latter stages of development and/or development areas in the southern end.

Calderwood will be serviced initially from the existing Albion Park Reservoir in the south and in the
longer term from a future reservoir at Mount Marshall (also in the south). The service areas for the
Wongawilli and Mount Marshall Reservoirs are quite separate and have been purposely sited by SWC
S0 as nhot to overlap supply areas and hence lead to inefficiencies.

In terms of sewer, both Wollongong and Shellharbour STPs have available treatment capacity for
early development (first 5 years) though both will need to be amplified in order to accommodate the
future growth of both Calderwood and West Dapto. Both these are separate augmentations and
independent of each other. They have physically separate reticulation areas, which generally align to
the respective local government area boundaries. Both systems are managed and planned as
separate entities under SWC'’s GSP.

Integral Energy’s strategy for servicing the WDRA is independent of their plans for Calderwood and
involves the establishment of three 132/11kV zone substations. The approximate locations of these
substations have been determined based on the assumed centre of load as well as proximity to
existing 132kV transmission lines and in consultation with Council. Integral will require the installation
of the zone substation to service any major development in West Dapto and will need to make
suitable arrangements with developers that enable the establishment of zone substations. Some
limited capacity is available to service a relatively small yield in the early stages.

Capacity is available to service around 500 lots in Calderwood but then a new zone substation will
need to be established. Integral has identified that, based on the expected centre of load, a location
on Calderwood Road within the Calderwood site; approximately 1km east of Marshall Mount Rd
would be suitable. DLL has identified a suitable location for establishment of this substation would
require transmission works, including a new 132kV line to the Trans Grid Dapto bulk supply point
adjacent to the railway line on Yallah Road.

It is clear from the overview above that Calderwood can be serviced independently of the WDRA, and
therefore will not significantly affect the provision of infrastructure for West Dapto.
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6 Conclusion

This section draws conclusions from the preceding text and in particular summarises the main findings against the
project brief.

6.1 Conclusion

This Utility Services Study has been prepared by Cardno to accompany a Concept and Project Plan
Application under Part 3A of the Environmental Planning & Assessment Act, 1979 (EP&A Act) and a
proposal for State significant site listing under Schedule 3 of State Environmental Planning Policy
Major Development 2005 (SEPP Major Development) in relation to the CUDP.

Existing reticulated services of water, sewer and electricity have spare capacity to accommodate
about 500 lots. This will provide an effective start to the project and bring residential lots to market.

As the development proceeds, further upgrades will be necessary to the existing services to meet the
needs of the development. These have been designed as an intrinsic part of the CUDP masterplan
(i.e. in an holistic manner) and will be delivered by a single developer-led solution as follows:

e  Sewer infrastructure will be established by augmentation of the existing sewer system and
modifications to the Shellharbour STP. This is consistent with Sydney Water's Growth Services
Plan.

e  Water infrastructure will be established by a permanent connection to the proposed Marshall
Mount water reservoir, for which Sydney Water already owns the site. This is also consistent with
Sydney Water's Growth Services Plan

o  Electrical reticulation will be met by construction of a new Zone Substation in the Calderwood
Valley (for which a site has already been identified), reticulating power throughout the site in
underground cables.

e  Telecommunication services will be provided by the placement of a Main Distribution Frame
within the development site, which will distribute telecommunication services throughout the
proposed development. Moreover, servicing providers have confirmed delivery of Fibre to the
Home/Premise.

e Natural Gas services will be available through the local natural gas network provider.

DLL is committed to the development of alternative technologies in its communities. The issues of
carbon emissions and renewable energy targets will become increasingly relevant to new urban
developments. DLL sees potential for both solar farms and co (or tri) generation as part of the CUDP,
particularly for the town centre and employment precinct. Such opportunities will continue to be
considered throughout the project.

Calderwood along with West Dapto represent the last remaining greenfields urban release areas in
the lllawarra. Whilst the projects will be virtually contiguous when fully developed, their respective
early stage releases are more than 10km apart and will be supported by an entirely different services
delivery and implementation mechanism. From an infrastructure perspective West Dapto will be a
government-led release area with multiple developers acting on multiple fronts under a traditional
approval system whereas Calderwood will be single developer led and managed.

Calderwood can be developed independently of the WDRA and therefore will not affect the provision
of infrastructure for West Dapto.
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