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plant on the Kurnell Peninsuia, and associated infrastructure, with a capital
. investment value of more than $10 million for the purposes of the supply of up to
500 megalitres of drinking water per day.

This includes:

Intake/inlet and outlet pipelines to draw seawater into the plant and return
seawater concentrate to the ocean (including tunnelling under Botany Bay
National Park); '

* Pipelines and/or tunnels from the plant across Botany Bay to the Sydney
Water Corporation water supply system for the distribution of drinking water;

* Pipelines from the plant to Miranda water supply system for the distribution of
drinking water;

» The connection of the plant to the electricity grid; and
| Temporary laydown areas for construction use.
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Project Description

To satisty section 4 in the Major Projects Application, the project is described in terms
of its component parts and how it will be constructed and operated. Target drinking
water quality is also discussed together with planned operational regimes.

1.1 Overview

Drinking water produced by desalination is not a new concept. It has been
implemented for many decades and is the principal source of drinking water in some
countries. It is also used to produce fresh water on ships. The desalination processes
available today can readily achieve health and aesthetic (salt content, taste and odour)
water quality standards superior to the criteria set down in the Australian Drinking
Water Guidelines as published by the National Health and Medical Research Council
(NHMRC). In the case of Sydney, a desalination plant will achieve water quality that
meets the NSW Heaith requirements and the Australian Drinking Water Guidelines and
as set out in Sydney Water's operating licence.

The concept plan involves treating and delivering up to 500 ML/day of drinking water
into the existing water distribution network.

It is proposed to build the desalination plant in stages ranging from 125 to 500 Mi/day
as the need arises. This cah be achieved by constructing the intake and outlet
structures close offshore in the Tasman Sea and infrastructure across Botany Bay for
the ultimate capacity of 500 ML/day. Once across Botany Bay the distribution will be
sized to the built capacity of the desalination plant.

Options include:
» 125 Ml./day plant with local distribution at Kyeemagh;
» Piantinitially built at 125 ML/day and then expanded up to 500 ML/day; or

» 500 ML/day plant initially constructed with distribution to City/Pressure tunnels.

Each of these options could also deliver up to 50 ML/day locally from the desalination

‘plant by connecting to the water distribution system at Caringbah, which delivers water

to the Sutherland area. Pipes would be laid along roadways and easements.

Sydney's Desalination Project 1
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The major elements are:

A reverse osmosis (RO) desalination plant on industrial land at Kurnell sized in
approximately 125 ML/day modules. The desalination site is composed of two
parcels of land as follows:

» Lot2in DP 1077972 owned by Valad Property Group (referred to as Lot 101 in
Figure 1.1); and

» Lot 1in DP 1088703 being part of Lot 102 in DP 1027438 owned by Serenity
Cove Business Park (Referred to as Lot 102 in Figure 1.1).

Intake and outlet structures sized to full plant capacity of 500 ML/day and located
close offshore in the Tasman Sea. These will be linked to the desalination plant by
tunnels;

Infrastructure to deliver water to the existing distribution network, allowing any of
the following:

e 50 ML/day delivered locally to Caringbah:
+ 125 ML/day delivered to Kyeemagh and then to the existing distribution network;

» Up to 500 ML/day delivered to the major water distribution system consisting of
the City and Pressure Tunnels via a pipeline or tunnel across Botany Bay.

Sydney's Desalination Project o
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Figure 1.1 The desalination piant site at Kurnell
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To date, two water distribution methods (that is, distribution route and method of
construction) are under consideration to connect the desalination plant to the water
network. A.pipeline and/or a tunnel could be used to distribute the water. Figures 1.2
and 1.3 show examples. Other distribution methods will be considered.

Alternative distribution methods may arise during the detailed design process.
Decisions on the route and method of construction will be made during detailed design.

The precise details of the site layout, distribution routes and other infrastructure will not
be available until further investigation and design is undertaken as part of the detailed
design in the project procurement strategy.

21/13438/487 Sydney's Desalination Project : 3
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1.2  Staging of the Plant

If severe drought were to be sustained, the desalination plant could be needed in late
2008. To achieve this, construction would need to start in late 2006.

As the project is a response to drought, it is quite possible that the plant will be built in
stages of 125 ML/day modules. This could be achieved by constructing intakes and
outlets for 500 ML/day and treatment units for a lesser amount with delivery
infrastructure also staged. The initial size of the plant will be determined during the
procurement phase with due consideration to dam storage levels. The treatment units
will be designed in modules to allow staging up to 500 ML/day.

Factors which will influence decisions to increase capacity will depend on inflows into
the water storages and rate of depletion of those storages.

1.3 Localities

The study area for the environmental assessment is focussed on the area of impact of
the proposed project and includes sites that could potentially be affected by the
construction or operational phases:

» The plant location site at Kurnell;
» The intake and outlet locations;

» The Botany Bay impact zone for either a pipeline, tunnel, microtunnei and the
locations where tunnel shafts may occur; and

» The area covering the distribution routes.

Potentialiy affected Local Government Areas (LGAs) include Sutherland, Botany, City
of Sydney, Rockdale, Marrickvifle, Canterbury, Kogarah and Ashfield. However this
will not be known until the final size of the plant and delivery routes are determined.

Sydney's Desalination Project ' 4
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Figure 1.2 Indicative potential water distribution systems for a
125 ML/day desalination plant at Kurnell
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Figure 1.3  Indicative potential water distribution systems for a
125 ML/day desatination plant at Kurnell then
expanded to 500 ML/day
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1.4 Project Phases

1.4.1 Feasibility and Pre-construction activities

Before construction commences, additional feasibility studies need to continue. This
will focus on routine feasibility studies associated with assessment of various
distribution routes, sites and other infrastructure needs. These are likely to include
geotechnical, groundwater, soil and sediment studies along with other surveys and
minor tasks required to assess routes, sites and other infrastructure needs.

Other tasks associated with pre-design and construction are likely to include
consideration and optimisation of the concept design.

1.4.2 Construction

Construction will take approximately 26 months. Tunnelling and plant development will
occur simultaneously. A variety of construction methods could be used, including:

» Site preparation;

» Temporary construction compound areas;

» Temporary wharves and barges;

»  Tunnelling;

» Dredging and pipe laying across Botany Bay;

» Trenching, directional drilling, boring, or other means for installing pipelines;

» Blasting may occur for shaft construction on inland sites (no blasting will occur in
the ocean); and

» Heavy liit for plant items.

Construction will include pipelines/tunneliing areas, trenching, dredging, directional
drilling, wharves/barges, clearing plant site, construction of tanks and buildings and
associated infrastructure including connection to the electricity grid. The exact impact
zones are not defined at this stage, as these will be determined at completion of
detailed design in line with the approval conditions set by the Minister.

There are various options for constructing pipelines and the method to be selected
depends on circumstances encountered and the outcomes of the detailed design

‘stage.

Sydnéy's Desalination Project 7
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Temporary Compounds

Temporary compounds are required during construction for administration offices,
parking for engineering staff and workers, open areas to lay-down and store materials,
plant and equipment, and covered areas for the storage of perishable materials. For
safety, fencing will be installed around construction areas such as pipe trenches,
shafts, and adits {an entrance to a tunnel). All temporary structures will be removed at
the completion of construction.

Workforce

The workforce involved in the project will be approximately 1,000 construction and
commissioning staff and up to 20 permanent operational staff. It is likely that the
workforce will include local contractors as well as international experts, particularly
during the commissioning phase.

Spoit Management

An estimated 1.1 million tonnes of spoil will be excavated from tunnels and the delivery
infrastructure. This is less than cother recent projects in Sydney that include the
Northside Storage Tunnel that produced 1.8 million tonnes of spoil and the Chatswood
Epping Rail Link at 1.7 million tonnes

Spoil will range from clean sandstone to sediments, so disposal methods will vary
accordingly. Most of the spoil will be clean material that can be beneficially reused.
Some of the spoil may need to be sent to landfill. Little contaminated material is
expected.

1.4.3 Commissioning

Before the plant is brought on line there will be a commissioning period where all plant -
systems are tested thoroughly and water quality targets are confirmed. During this
period the plant’s output will not be sent into the delivery system. This water will be
discharged through the outlets with the seawater concentrate. Similarly as the delivery
systems are finalised, tunnels and pipelines will be tested. This water will be
discharged to either sewer or to the stormwater system,

Sydney's Desalination Project ) 8
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1.4.4 Operation

The desalination plant will provide up to 500 ML/day of drinking water.into the existing
drinking water network. As with all supplementary sources of drought supply, should
the level of Sydney’s water supply dams increase significantly, production may be
reduced, suspended and recommenced as required.

The desalination plant will operate as follows as shown in Figure 1.4:

» Seawater will be extracted from the ocean and pumped to the desalination plant.
The intakes will be designed to minimise impacts o aquatic ecology;

» The seawater will pass through pre-treatment processes to remove suspended
solids and other solid matter. This will be achieved through coagulation and
sedimentation followed by filtration, or by using microfiitration or ulirafiltration
membranes upstream of the reverse osmosis membranes;

» The seawater will then be passed through Reverse Osmosis (RO) membranes.
The RO prbcess uses a semi-permeable membrane to separate salts from
seawater. The membrane retains the salts, virusés, micro-organisms and other
impurities, while desalinated water diffuses through the membrane;

» The desalinated water will be potabilised, flucridated and disinfected to maintain
chlorine residual to meet Australian Drinking Water Guidelines (published by the
National Health and Medical Research Council) and NSW Health requirements, in
accordance with normal Sydney Water practice. Desalinated water will then be
delivered to a clear water tank before distribution to the network via a system of
tunnels and/or pipelines; and

» Backwash water from the pre-treatment filters and the water that does not pass
through the RO process will be discharged to the ocean via an outlet designed to
maximise dilution and dispersion of the discharge.

Sydney's Desalination Project 9
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Figure 1.4 Schematic of the reverse osmosis process

Pretreatmeant
Filters :

NO td spale

21/13439/487 Sydney's Desalination Project ‘ 10
Major Projects Application Attachment



ne | " MANAGEMENT
M , @ rewees  FJCHTNER

2. Detailed Description of Land

To satisfy section 3 in the Major Projects Application, the land is described in terms of
address, real property description and local government area.

2.1 Overview

The [and proposed to be developed for the desalination plant and associated
infrastructure includes the following:

» Kurnell Peninsula and other land required for the construction and operation of the
seawater intake and seawater concentrate structures, the desalination plant and
associated potable water distribution.

» Lands comprising the bed of Botany Bay for potable water distribution and State
coastal waters to the east of Kurnell Peninsula for seawater intake and concentrate
discharge structures.

Sydney Water is negotiating to purchase the industrial land identified below for the
desalination plant site as shown in Figure 2.1:

» 67 Sir Joseph Banks Drive, Kurnell 2231 NSW. ICA Property Development Fund
No3 SPV T'EE Ltd, part of the Valad Property Group (Lot 2 in DP 1077972) and

» 238-258 Captain Cook Drive, Kurnelt 2231 NSW. Serenity Cove Business Park Pty
Ltd (Lot 1 in DP1088703 being part of Lot 102 in DP1027438).

Both lots are in the Local Government area of Sutherland Shire Council.

The previous sections provide details on the land proposed to be developed for intake
and outlet infrastructure and possible distribution routes.

21/13439/487 Sydney's Desalination Project 11
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