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1. Introduction
1.1

Overview of the project

The proponent, Sydney Water Corporation (Sydney Water), is seeking Project
Approval to construct, operate and maintain infrastructure to deliver desalinated
water from the desalination plant at Kurnell to Sydney’s existing water distribution
infrastructure system. This will allow delivery of bulk drinking water to Sydney’s
distribution system.
The desalinated water delivery system (the project) involves a land pipeline from
the desalination plant to Silver Beach in Kurnell; two parallel pipelines across
Botany Bay to Kyeemagh; and a land pipeline from Kyeemagh to the proposed
water distribution system connection point, Shaft 11C on the City Tunnel at
Bridge Street, Erskineville.
The project includes temporary laydown areas, construction compounds, jetties
and working platforms for use during construction and temporary connection to
the local electricity network for construction operations. It also requires ancillary
features to ensure safe operation and maintenance of the infrastructure. These
include, but are not limited to, air and scour valves, scour drain lines, isolation
valves, pressure release valves, access chambers, cross connection pipework,
booster pump stations, surge protection equipment, and chlorine injection
facilities.
The project is an essential component of the overall concept plan for Sydney’s
desalination project that has been declared critical infrastructure and approved by
the Minister for Planning under Part 3A of the NSW Environmental Planning and
Assessment Act 1979 (EP&A Act). In November 2006, Sydney Water received
Concept Approval for the desalination project as a whole and Project Approval
for all components with the exception of the delivery system. Project Approval is
required to allow construction of the delivery system to commence.
In April 2007, the NSW Department of Planning exhibited an Environmental
Assessment of the Desalinated Water Delivery System. The Environmental
Assessment responded to the requirements of the Director-General of the
Department of Planning.
This Preferred Project Report responds to issues raised in submissions made to
the Department of Planning during exhibition of the Environmental Assessment.
A summary of the issues raised in these submissions is contained in Appendix
B. These responses draw on the Environmental Assessment, new information
gained since exhibition of the Environmental Assessment, and changes
in response to public inputs. This report, together with the Environmental
Assessment, will assist the Department of Planning to assess Sydney Water’s
application for Project Approval.
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1.1

1.2

Role and objectives of the Preferred Project
Report

As stated in Section 3.1.3, the Preferred Project Report was prepared following
receipt of advice from Director-General of the Department of Planning on
9 July 2007 which required Sydney Water respond to issues raised in the
submissions by 14 August 2007. If the response required changes to the project
to minimise its environmental impact or affected the statement of commitments,
the Director-General required a preferred project report to be prepared and/ or the
statement of commitments to be revised.
Sydney Water has refined and changed the project following consideration of
issues raised in submissions and receipt of information arising from additional
environmental and engineering investigations. The Statement of Commitments
has been revised to reflect these refinements and project changes.
In accordance with the Director-General’s above requirements, this Preferred
Project Report has been prepared to respond to the issues raised in submissions
and identify refinements and changes to the project and Statement of
Commitments. The method for identifying and addressing issues was discussed
with, and agreed to by, the Department of Planning.

1.3

Structure of the Preferred Project Report

Chapter 1 – Introduction
This chapter:
• Introduces the Preferred Project Report;
• Describes how issues were identified from both formal and informal
submissions;
• Summarises the project presented in the Environmental Assessment; and
• Outlines changes that have been made since the Environmental Assessment
was completed.
Chapter 2 – Changes and/or refinements to the project since exhibition of the
Environmental Assessment
This chapter describes changes and/or refinements that have been made to
the project since exhibition of the Environmental Assessment as a result of
public submissions, or the results of additional engineering and environmental
investigations. It describes the changes to the project, as well as the changes to
the environmental impact assessment detailed in the Environmental Assessment.
Chapters 3 and 4 – Background chapters
These chapters respond to issues raised during the consultation period, but which
are not strictly part of the project assessment process. These issues related to
the:
• Assessment process that has been followed, including the adequacy of the
Environmental Assessment that was prepared under Part 3A of the EP&A Act
and in accordance with Department of Planning requirements; and
• Consultation process.

1.2
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Chapters 5 - 8 – Project specific response chapters
These chapters respond to issues that relate to various components of the project
(during construction and operation stages), including:
• Construction of the delivery system between the desalination plant and Silver
Beach, Kurnell;
• Construction of the delivery system between Silver Beach, Kurnell, and Lady
Robinsons Beach, Kyeemagh;
• Construction of the delivery system between Kyeemagh and Shaft 11C,
Erskineville; and
• Operation of the delivery system.
Chapters 9, 10 and 11 – Summary chapters
These chapters conclude the Preferred Project Report by:
• Demonstrating how the project is consistent with the Concept Approval for the
desalination project;
• Detailing the project for which Project Approval is sought; and
• Providing an amended Statement of Commitments highlighting any
amendments since the Environmental Assessment was exhibited.
Appendix A

The Delivery System as exhibited

Appendix B

Issues Database Summary

1.4

Submissions

The Environmental Assessment of the Delivery System was publicly exhibited
from 26 April 2007 to 28 May 2007. During this time, submissions were invited
from the community and other stakeholders.
This Preferred Project Report addresses issues raised in submissions to the
Department of Planning and Sydney Water.

1.4.1 Types of submissions
Community input received by Sydney Water and the Department of Planning
about the project included:
• Formal written submissions to the Department of Planning; and
• Informal comments and inquires received by Sydney Water through a freecall
1800 number, mail, email, ministerial enquiries and through stakeholder
briefings and meetings.
Formal submissions
A total of 145 formal submissions were received during the exhibition period.
Of the formal submissions received, 14 were pro-forma submissions and over
40% were from Kurnell residents.
Formal submissions were received from:
• State Government agencies including the Department of Environment and
Climate Change (DECC) and the Department of Primary Industries (DPI);
• Several local Councils;
• Several non-government organisations; and
• The general public.
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1.3

Informal submissions
Key stakeholders and government agencies were provided the opportunity to
input ideas, raise issues and provide feedback on the Environmental Assessment
through a number of media. These include:
• Phone calls to the 1800 number, letters and emails to Sydney Water;
• Special inquiries to the Minister;
• Community information displays at eight locations; and
• Meetings with project representatives.
To ensure that all relevant issues were received through a formal process,
submissions were only received and accepted via the Department of Planning.
This process was outlined in all literature distributed during the exhibition period
and during direct contact with stakeholders. All were advised to provide a
formal submission to the Department of Planning as part of the Environmental
Assessment exhibition process to ensure that their concerns were taken into
consideration during the Department’s assessment of the project. Contact details
(address, email, fax and phone) for the Department of Planning were provided to
stakeholders verbally and in writing at every opportunity.

1.5

Issue identification

1.5.1 Formal submissions
Formal submissions were catalogued by the Department of Planning and given
a unique number. These were assembled and given to Sydney Water each week
during the exhibition period. Sydney Water prepared a Submissions File and
entered the details of each submission in a database.
All formal submissions were reviewed to identify issues that required response
by the proponent. To ensure a consistent approach, all formal submissions were
analysed by two project team members. Issues raised in each submission were
identified and entered into a database. A summary of issues raised in formal
submissions is included as Appendix B.

1.5.2 Informal submissions
Informal submissions were not accepted as part of the process. However, Sydney
Water reviewed the informal submissions and checked the issues raised with
those raised in formal submissions. The informal submissions did not raise any
issues that were not raised in formal submissions.

1.5.3 Issues raised in submissions
A total of 137 issues were identified from the 145 formal submissions. Of the
137, 95 related to the delivery system, 29 related to the desalination plant and
associated intakes and outlets, and 13 related to general issues about the project.
Approximately 88 authors stated that they did not support the desalination project
generally, for no specific reason, while four indicated their support.
Of the top 10 most frequently raised issues, four were directly related to the
pipeline route, with one of these being a general objection to the proposed route.
The other six were related to overall project issues such as green energy and
greenhouse gas emissions, cost, alternative water supply options (rainwater
tanks, recycling etc), objection to the desalination project and a specific objection
to operation of the desalination project. These six issues are not relevant to the
delivery system.

1.4
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The most common issues raised, specific to the delivery system, were related to:
• Access and traffic issues during construction;
• The aquatic ecology of Botany Bay during construction, especially seagrasses;
and
• Noise during construction.
There were also a number of suggestions for alternative routes for the land based
sections of the pipeline.
Addressing issues
Certain issues are within Sydney Water’s ability to control or influence. These
include project components that can be altered through the Environmental
Assessment process, including distribution routes, construction methods,
environmentally sensitive areas, spoil and traffic management and other more
general issues. In these cases, details are provided on how these issues have
been addressed. Where necessary, Sydney Water has amended either the project
or the Statement of Commitments to address these issues.
Other issues have not been addressed in this report because they were either too
general or beyond the scope of Sydney Water’s responsibilities under Part 3A of
the EP&A Act to address environmental impacts. Examples of these issues are:
• Those components of the desalination project that received Project Approval
from the Minister for Planning in November 2006 (ie. desalination plant and
intake/outlet systems);
• Alternative water supply sources;
• General concerns about Sydney Water; and
• Broad concern about the NSW Government.
Issues are addressed in one of two ways within this Preferred Project Report:
• Where a submission raised an issue that had been previously addressed in
the Environmental Assessment, the response refers to the Environmental
Assessment; or
• Where an issue was raised that was not addressed in the Environmental
Assessment, additional information is provided.
The method to consider issues raised in submissions varied according to the
nature of the issue raised and include:
• Meetings with key State Government agencies;
• Consultation with key stakeholder groups; and
• Further technical investigations and reporting.
Due to the common content of many submissions, issues of a like nature have
been grouped together for the purposes of providing responses in this Preferred
Project Report. Individuals and organisations are not identified in either issues or
responses. Appendix B includes the identification number of each submission
against issues raised.
Requests for a copy of the Environmental Assessment, for further information
and for educational resources were responded to during the exhibition.
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1.5

1.6

The Desalinated Water Delivery System as
exhibited

The desalinated water delivery system is described in Chapter 5 of the
Environmental Assessment and included in Appendix A of this Preferred Project
Report. It includes:
• A land pipeline from the desalination plant to Silver Beach in Kurnell;
• Two parallel pipelines across Botany Bay to Kyeemagh; and
• A land pipeline from Kyeemagh to the proposed water distribution system
connection point, Shaft 11C on the City Tunnel at Bridge Street, Erskineville.

1.7

Summary of refinements and/or changes
to the project since exhibition of the
Environmental Assessment

The project described in the Environmental Assessment has been refined and
changed to respond to issues raised in submissions, changes in Government
policy or as a consequence of the environmental assessment and engineering
design process. As a result, the overall impact of the project has been reduced.
For the purposes of this report, an alteration to the route assessed in the
Environmental Assessment is termed a ‘refinement’ and an alteration to the
construction method assessed in the Environmental Assessment is termed a
‘change’.
The refinements and changes either:
• Replace relevant sections of the project described in the Environmental
Assessment; or
• Are in addition to relevant sections of the project described in the
Environmental Assessment. Only one will be constructed, either that proposed
in the Environmental Assessment or the refinement or change described in this
Preferred Project Report.
In instances where refinements and/or changes are in addition to the
Environmental Assessment, further investigations will be undertaken during
detailed design to select a single route or construction method. The investigations
will inform the design and differentiate between the project described in the
Environmental Assessment and the refinements and changes. The selection
process for the land pipelines will use the following criteria identified in Section
5.3 of the Environmental Assessment:
• Maintenance of access to adjacent properties (including residents and
businesses);
• Geotechnical conditions;
• Construction time;
• Environmental impact; and
• Construction cost.
Refinements and/ or changes to the project since exhibition of the Environmental
Assessment are summarised in Table 2.1 and shown in Figures 2-1, 2-2 and 2-3.

1.6
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1.8

Approval process

As the proponent, Sydney Water is seeking Project Approval to construct,
operate and maintain the delivery system to connect the desalination plant with
the existing water supply network. Chapter 10 of this Preferred Project Report
details the project for which approval is sought, including all refinements and/or
changes to the project since exhibition of the Environmental Assessment. This
includes approval for refinements or changes which in some sections of the route
are in addition to those as described in the Environmental Assessment. In these
instances, Sydney Water will select a single option following completion of further
investigations. Although approval is sought for two routes or methods for some
sections of the project, only one will be constructed.

1.8.1 The approval sequence
The delivery system has been assessed under Part 3A of the EP&A Act.
In accordance with the EP&A Act, the Minister for Planning declared the
desalination project to be critical infrastructure and authorised the submission of
a Concept Plan for the development. In November 2006, Sydney Water received
Concept Approval for the desalination project as a whole and Project Approval for
all components with the exception of the delivery system.
Project Approval is now required to allow construction of the delivery system
to commence so that it will be available when the desalination plant is
completed. In April 2007, the NSW Department of Planning exhibited an
Environmental Assessment of the Desalinated Water Delivery System Project.
The Environmental Assessment responded to the requirements of the DirectorGeneral of the Department of Planning.
This Preferred Project Report has been prepared as a part of the assessment
and approval process. Sydney Water is required to provide a Preferred Project
Report to the Department of Planning to document changes to the project made
in response to submissions, the availability of additional information, or changes
to the project that affect the Statement of Commitments. The Department will
prepare an Assessment Report to the Minister for Planning, taking into account
the Preferred Project Report.
The Minister for Planning is responsible for assessing Sydney Water’s application
for Project Approval for the delivery system. In approving the application for
Project Approval, the Minister may issue conditions and may request further
environmental assessment. The delivery system can only be constructed after the
Minister’s Project Approval has been issued.
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2. Refinements
and changes to
the project since
exhibition of the
Environmental
Assessment
2.1

Introduction

Section 5.2 of the Environmental Assessment stated that the route presented
therein may be refined during the detailed design process due to the need to:
• Avoid ground conditions or services that present significant construction
difficulties;
• Reduce the construction timeframe; or
• Reduce environmental or social impacts on residents and businesses.
A number of refinements were suggested in submissions made during exhibition
of the Environmental Assessment to reduce environmental and social impacts.
These suggestions relate to the following sections of route:
• Across the aquatic reserve between Captain Cook Drive and Tasman Street;
• Tunnelling under the seagrass beds off Silver Beach;
• Along the F6 corridor through the Kogarah Golf Course; and
• Through Tempe Reserve adjacent to Alexandra Canal.
Section 5.3 of the Environmental Assessment also stated that the construction
method may need to be refined during the detailed design provided that “the
method employed results in an environmental impact no greater than indicated by
this Environmental Assessment”.
In common with other large urban infrastructure projects, the construction noise
goals may not be achieved in all locations. Sydney Water will manage potential
impacts by implementing Statement of Commitment 11 which requires that a
Construction Noise Management Plan be developed. This includes identification
of reasonable and feasible mitigation measures where the noise objectives
cannot be achieved, and developing measures to limit vibration impacts on
property and amenity of local residents and schools.
This chapter outlines indicative refinements to the route and changes to the
construction method relative to the project presented in the Environmental
Assessment. It also assesses environmental impacts and discusses the net
change in environmental impact.

Refinements and changes to the project since exhibition of the Environmental Assessment

2.1

As stated in Chapter 9, the project, incorporating the refinements and changes,
is consistent with the requirements of the Concept Approval. Sydney Water is
seeking Project Approval for the all components required to construct and operate
the project, including the refinements and changes discussed in this chapter.
Table 2.1 summarises the refinements and changes described and assessed in
Sections 2.2-2.6 (refer to Figures 2-1, 2-2, 2-3). It also identifies whether the
refinements and changes replace or are in addition to the project as described in
the Environmental Assessment.
The refinements and changes have been evaluated against the following selection
criteria identified in Section 5.3 of the Environmental Assessment and the options
will also be evaluated against these criteria:
• Maintenance of access to adjacent properties (including residents and
businesses);
• Geotechnical conditions;
• Construction time;
• Environmental impact; and
• Construction cost.
Key stakeholders that would be affected if the refinements and changes are
adopted have been consulted during preparation of the Preferred Project Report,
in particular:
• AGL in relation to refinement 1;
• Department of Primary Industries (DPI) and Department of Environment and
Climate Change (DECC) in relation to refinements 2 and 3;
• Boyd Cook Cove Developments and Kogarah Golf Club in relation to
refinement 4;
• Marrickville Council in relation to refinement 5;
• City of Sydney Council in relation to refinements 7 and 8;
• RTA in relation to refinements 4, 5, 6, 7, 8, and 9.
A number of private landowners along the refined routes have also been
consulted.

2.2

Desalinated Water Delivery System Preferred Project Report

Table 2.1 Summary of refinements and changes to the project since exhibition
of the Environmental Assessment
Project
element

Description
in the
Environmental
Assessment

Refinement or
change in this
Preferred Project
Report

Status of
refinement
or change in
relation to
the project

Reference
in this
report

Refinements to the route
Refinement 1:
Route from
Desalination
Plant Site to
Captain Cook
Drive

Along the road
corridor of Sir
Joseph Banks
Drive and
Captain Cook
Drive.

Along the road
corridor of Sir
Joseph Banks
Drive and Chisholm
Street, then
through the AGL
land. This section
will be trenched.

Replaces the
route in the
Environmental
Assessment

2.2.1

Refinement 2:
Route from
Captain Cook
Drive to Dampier
Street

Along the road
reserve of
Captain Cook
Drive and
Tasman Street.

The refined route
will extend from
the AGL land,
under Captain
Cook Drive and
the aquatic reserve
to vacant land
adjacent to the
south side of
the Tasman and
Dampier Streets
intersection. This
section will be
trenchless.

Replaces the
route in the
Environmental
Assessment

2.2.2

Refinement 3:
Route under the
seasgrasses at
Silver Beach (if
adopted)

Trenched
through the
seagrasses at
Silver Beach
to a point
approximately
600m offshore.

The refined route
would take a more
direct route across
the bay to a point
approximately
800m offshore.
This section would
be trenchless and
avoid impacts on
seagrass beds.

An additional
route to the
alignment
of trenching
through
seagrass
in the
Environmental
Assessment.

2.3

The refined route
would cross the
M5 and SWSOOS.
However it would
then run within
the proposed F6
road corridor. This
section would be
trenched.

An addition to
the alignment
in the
Environmental
Assessment.
Only one
route will be
constructed.

Refinement 4:
Route from M5
to Cooks River
(Kogarah Golf
Course)

The route
crosses above
the M5, under
the SWSOOS
and then
extends along
the eastern edge
of Kogarah Golf
Course.

Only one
route will be
constructed.
2.4.1

Refinements and changes to the project since exhibition of the Environmental Assessment

2.3

Table 2.1 Summary of refinements and changes to the project since exhibition
of the Environmental Assessment (cont’d)

2.4

Project
element

Description
in the
Environmental
Assessment

Refinement or
change in this
Preferred Project
Report

Status of
refinement
or change in
relation to
the project

Reference
in this
report

Refinement 5:
Route through
Tempe
Recreational
Reserve

The route
crosses Tempe
Recreation
Reserve to
South Street,
then through to
the Cooks River
Goods Yard
(along Swamp
Road).

The refined route
will extend along
Tempe Recreational
Reserve and
continue along
the west side of
Alexandra Canal to
the land occupied
by Sydney Airport
Corporation then
along Marrickville
Council land to
the container
terminal. The route
continues along the
alignment set out in
the Environmental
Assessment. This
section would be
trenched.

Replaces the
route in the
Environmental
Assessment

2.4.2

Refinement 6:
Route along
Burrows Road
and Campbell
Road

The route
travels under
Burrows Road
and Campbell
Road to the
intersection with
Euston Road.

The refined
route will extend
along the rear of
properties fronting
the west side of
Burrows Road
from Canal Road
to Campbell Road.
This section would
be trenched.

Replaces the
route in the
Environmental
Assessment

2.4.3

Refinement 7:
Route along
Sydney Park (if
adopted)

The route travels
along Euston
Road to Harley
Street.

The refined route
would extend along
a corridor on the
east side of Sydney
Park from Campbell
Road to Sydney
Park Road. This
section would be
trenched.

An addition
to the
route in the
Environmental
Assessment.
Only one
route will be
constructed.

2.4.4

Refinement 8:
Route along
Mitchell Road (if
adopted)

The route
travels along
Euston Road,
Harley Street to
Ashmore Street.

The refined route
would continue
along Mitchell
Road, from Sydney
Park to Ashmore
Street. This
section would be
trenchless.

An addition
to the
route in the
Environmental
Assessment.
Only one
route will be
constructed.

2.4.5

Refinement 9:
Secondary
connection

Locations of
secondary
connections are
not defined.

A secondary
connection will be
constructed to the
Rockdale gravity
system. This
section would be
trenched.

An addition
to the
route in the
Environmental
Assessment.

2.4.6
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Table 2.1 Summary of refinements and changes to the project since exhibition
of the Environmental Assessment (cont’d)
Project
element

Description
in the
Environmental
Assessment

Refinement or
change in this
Preferred Project
Report

Status of
refinement
or change in
relation to
the project

Reference
in this
report

Changes to the construction method
Change 1:
Trenchless
construction
in residential
streets

Construction in
some residential
areas used
trenching
methods.

Construction
in residential
areas (except for
Bridge Street) will
use trenchless
methods.

Replaces the
construction
method in the
Environmental
Assessment.

2.5.1

Change 2:
Combined
launch and
receival pit

Did not define
combining
launch and
receival pits.

A number of
receival pits will
be converted into
launch pits.

Replaces the
construction
method in the
Environmental
Assessment.

2.5.1

Change 3:
Duration of
construction
activities at
launch and
receival pits

12 weeks for
300m of pipe
(assuming 24
hour work)

25 weeks for 360m
(assuming 24 hour
work)

Replaces the
construction
method in the
Environmental
Assessment.

2.5.1

Change 4:
Excavation
– Trench Depth

Trenches will be
4-4.5m deep

Trenches will be 45.5m deep

Replaces the
construction
method in the
Environmental
Assessment.

2.5.2, 2.5.3

Change 5: Width
of work area for
trenching

The trench work
area will be 8.3m
wide.

The trench work
area will be 8.3m
where there are
substantial space
restrictions ranging
to 15m in open
space.

Replaces the
construction
method in the
Environmental
Assessment.

2.5.2, 2.5.3

Change 6:
Trenching
through
seagrasses off
Silver Beach

The work
platform is 100m
long.

The work platform
would be 300m
long.

2.6.1

Towing a
prefabricated
500m pipe
string into Silver
Beach.

The pipe string
would be fabricated
on a lay barge
800m offshore
from Silver Beach
and pulled into the
trench.

Replaces the
construction
method in the
Environmental
Assessment.

Change 7:
Construction
between the
end of the
seagrass beds at
Silver Beach and
Kyeemagh

500m long pipe
strings would
be used. The
trench batter
would be 1 in 5,
with a footprint
approximately
48m wide.

Pipe sections
would be welded
from a lay barge
progressively
across the bay.

Replaces the
construction
method in the
Environmental
Assessment.

2.6.5

Operation of the
dredgers is 24
hours a day.
Trench batter
would be 1 in 4,
with a footprint
approximately 42m.
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Table 2.1 Summary of refinements and changes to the project since exhibition
of the Environmental Assessment (cont’d)
Project
element

Description
in the
Environmental
Assessment

Refinement or
change in this
Preferred Project
Report

Status of
refinement
or change in
relation to
the project

Reference
in this
report

Change 8:
Construction
through the
beach zone at
Kyeemagh

Similar methods
to the shore
crossing at
Silver Beach.
With 160m of
sheetpiling.

A temporary work
platform about
400m, with the first
200m being formed
as a quay between
sheet piles. The
second 200m will
be a jetty.

Replaces the
construction
method in the
Environmental
Assessment.

2.6.7

Change 9:
Connection of
the pipeline
across Botany
Bay to the land
based pipeline at
Kyeemagh

A pipe string
160m long
would be
fabricated on
shore and
winched into
place.

The pipe sections
would be put
into place using a
temporary work
platform.

Replaces the
construction
method in the
Environmental
Assessment.

2.6.5

Change 10:
Trenchless
construction
under the
seagrasses off
Silver Beach

The option to
use trenchless
construction was
not assessed.

Trenchless
construction would
require:

An additional
construction
methodology
to that in the
Environmental
Assessment.
Only one
construction
method will
be used. If
feasible, this
is Sydney
Water’s
preferred
construction
method.

2.6.3

• A dual launch pit
and 0.5 hectare
construction
compound at
Silver Beach for
10 months.
• Tunnelling to
occur 24 hours a
day.
• Recovery of the
tunnel machine
800m off Silver
Beach.

2.6

Change 11: Pipe
weighting across
the bay

Concrete
mattresses were
proposed.

Concrete coated
pipes with
mattresses only
over parts of the
pipeline that require
added protection.

Replaces the
construction
method in the
Environmental
Assessment.

2.6.5

Change 12:
Silver Beach
temporary
construction
compound
(if trenching
through the
seagrass beds)

Approximately
0.5 hectares.

Approximately 1.2
hectares.

2.6.1

Extending about
40m offshore
between the
groynes.

Extending about
75m offshore.

Replaces the
construction
method in the
Environmental
Assessment.

Change 13:
Temporary
storage of
dredged material

No storage of
dredged material
in the bay.

Replaces the
construction
method in the
Environmental
Assessment.

2.6.5
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Operating for
approximately
12-15 months.

Operating for
approximately 1618 months.

Temporary storage
of dredged
material in the
dredged basin to
the west of the
airport runway.
Permanent storage
of approximately
35000m3 in the
basin.

2.2

Refinements 1 and 2: the route between the
desalination plant and Silver Beach, Kurnell

As described below, there are two route refinements for this section which
extends from the desalination plant to Silver Beach, Kurnell. These aim to avoid
ground services and potential impacts on Captain Cook Drive and Tasman Street.

2.2.1 Refinement 1: route from desalination plant site to
Captain Cook Drive
The route in the Environmental Assessment extends along the north-east side of
Sir Joseph Banks Drive to the intersection of Captain Cook Drive and then runs
north-east along Captain Cook Drive.
The refined route replaces the relevant section of the route indicated in the
Environmental Assessment (refer to Figure 2-1). It will extend from the site,
along the north east side of Sir Joseph Banks Drive to Chisholm Street, then
run east along Chisholm Street into a parcel of land owned by AGL that contains
their H C Extractions Pty Limited facility. It will then extend north across the AGL
land to the Captain Cook Drive road reserve. It will continue within the AGL land
adjacent to the boundary with the road reserve, to a launch pit for trenchless
construction.
Figure 2.1 Refinement of the route between Plant site and Silver Beach

Figure 2-1 Refinement of the route and changed construction method between
the plant site and Silver Beach
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Assessment of the environmental impacts of refinement 1 relative to the
Environmental Assessment
Avoid ground conditions or services
There are numerous services located at the intersection of Captain Cook Drive
and Sir Joseph Banks Drive and along Captain Cook Drive including a:
• 300mm high pressure gas main (CH335);
• Water main at the intersection of Captain Cook Drive and Sir Joseph Banks
Drive;
• 11kVHV electricity cable (CH335);
• Telstra cables;
• Optic fibre cable;
• Fuel line;
• Gas line at the intersection of Captain Cook Drive and Sir Joseph Banks Drive;
and
• Future services that may compete for space, including:
– 132kV electricity cable along Captain Cook Drive and Sir Joseph Banks Drive;
– 33kV electricity cable;
– 11kV electricity cable; and
– Energy Australia cable upgrade along Captain Cook Drive.
Based on the results of services searches, there are fewer services within the
parcel of land owned by AGL. There is also more space which provides flexibility
to design this section of the route to minimise the need to construct around or
relocate any services.
The refinement reduces the proportion of the route that requires construction
in close proximity to existing and proposed services. As a result, it reduces the
potential for existing and proposed services to be impacted by the project.
Amended Statement of Commitment 34 will be implemented to minimise
disruption to services. This requires that measures be developed for
implementation during construction so that disruptions to services and utilities are
minimised and advised to customers.
Reduce construction timeframe
This issue was not a determining factor. The refined route will reduce constraints
affecting the construction area such as: space, traffic and the need to maintain
access and potentially to reduce the construction timeframe.
Reduce environmental or social impacts
Refinement 1 reduces overall environmental impacts relative to the route in the
Environmental Assessment, principally by:
• Disturbing a smaller area of vegetation; and
• Decreasing the proportion of the route located within road reserves. This
reduces the potential for construction activities to impact on operation of the
local transport network.
Potential impacts are assessed in the following sections.
Land use
This issue was not a determining factor for this change. The refined route will
extend through vacant land that is owned by AGL. It will be within a building
setback adjacent to Captain Cook Drive.
Potential impacts on land use will be managed by implementing Statement of
Commitments 13, 37, 38, amended 33, and amended 34.
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Traffic
The refined route will reduce impacts on the traffic network by reducing the
proportion that is constructed within road reserves. It also avoids construction at
the intersection of Sir Joseph Banks Drive and Captain Cook Drive which provides
access to the desalination plant site as well as businesses such as Caltex,
Continental Carbon and Boral that require heavy vehicle access.
As trenching will not be undertaken within the Captain Cook Drive road reserve,
the refinement ensures that two traffic lanes and the cycleways remain
operational.
The refinement requires access from Captain Cook Drive to the launch pit
within land owned by AGL. Potential impacts on the surrounding road network
will be minimised by implementing Statement of Commitment 12 which
requires preparation of a Construction Traffic Management Plan. Statement of
Commitment 13 will also be implemented which requires that arrangements be
developed to ensure public safety and minimise disruption to property access,
parking, access to recreational areas, bus services, pedestrians and cyclists at all
times where feasible during construction.
Noise
This issue was not a determining factor as the refined route remains adjacent
to an industrial area. Potential noise impacts will be managed by implementing
Statement of Commitment 11 which requires preparation of a Construction Noise
Management Plan.
Flora and fauna
The refined route will traverse predominantly cleared areas of the AGL land
and will require less vegetation clearing relative to the route included in the
Environmental Assessment. It will require clearance of approximately 0.3 hectares
of vegetation, compared to 0.5 hectares in the Environmental Assessment.
No threatened flora or fauna species were recorded by GHD (2007) or by ERM
(2007) along this route, however using the precautionary principle, some of
this vegetation could be representative of a degraded form of the endangered
ecological community Swamp Oak Floodplain Forest. Assessments carried out for
the refinement conclude that the proposed trenching will not significantly impact
this endangered ecological community.
Potential impacts on terrestrial flora and fauna will be managed by implementing
Statements of Commitment 8, 14, 15, 16, 17 and 25.
Heritage (indigenous and non-indigenous)
The refined route has been surveyed as part of a heritage investigation by ERM
(2007). Land along the route has been heavily modified since European contact
through extensive destructive activities, however there remains moderate
potential for Aboriginal archaeological material to be present below the current
ground surface in some locations along the route. The Kurnell Pipeline potential
archaeological deposit (PAD), which Navin Officer (2007) identified as being of
moderate archaeological potential, has been expanded to include this route.
As for the route in the Environmental Assessment, Statements of Commitment
20, 21, 22 and 23 will be implemented to manage potential impacts on items of
indigenous and non-indigenous heritage significance.
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2.2.2 Refinement 2: route from Captain Cook Drive to
Dampier Street
The route in the Environmental Assessment extends along Captain Cook Drive
and then west along Tasman Street to the Dampier Street intersection.
The refined route will be constructed using trenchless methods and replaces the
relevant section of the route indicated in the Environmental Assessment (refer to
Figure 2-1). It will extend from the launch pit at the northern portion of the AGL
land, under the Towra Point Aquatic Reserve, and terminate in vacant privately
owned land adjacent to the south side of the intersection of Tasman and Dampier
Streets (refer to Figure 2-1). This section will be trenchless with a launch pit
located within the construction compound on land owned by AGL and a receival
pit located on vacant land south of the intersection of Tasman and Dampier
Streets.
Assessment of the environmental impacts of refinement 2 relative to the
Environmental Assessment
Avoid ground conditions or services
There are numerous services located along Captain Cook Drive as listed in
Section 2.2.1, including electricity, sewer and water mains on both sides of
the road. Captain Cook Drive narrows north of the AGL land and trenched
construction would require these services to be relocated.
Trenchless construction from the AGL land to the southern side of Tasman Street
would be below the depth of existing services and this minimises construction
issues associated with working in close proximity to services.
Reduce construction timeframe
As this refinement is able to be constructed within the required timeframe for the
project, timeframe is not a determining factor.
Reduce environmental or social impacts
Refinement 2 reduces overall environmental and social impacts relative to the
route in the Environmental Assessment, by decreasing the proportion of the
route located within road reserves. This reduces the potential for construction
activities to impact on operation of the local transport network, including access
to properties.
Potential impacts are assessed in the following sections.
Land use
This route will not impede existing land uses as the launch and receival pits will
be on vacant private land and the route extends under an aquatic reserve.
Potential impacts on land use will be managed by implementing Statement of
Commitments 13, 37, 38, amended 33, and amended 34.
Traffic
The refined route will reduce impacts on the traffic network by avoiding surface
construction activities that may impact on the operation of Captain Cook Drive
and Tasman Street. It avoids construction:
• Within Captain Cook Drive, adjacent to the cul-de-sac at the eastern end of
Tasman Street; and
• At the intersection of Tasman Street and Dampier Street.
This ensures that two lanes of Captain Cook Drive and the cycleways remain
operational, as well as ensuring that access is maintained to properties in Tasman
Street and Horning Street.
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The refinement requires access from Captain Cook Drive to the launch pit within
land owned by AGL. The receival pit will be accessed from Tasman Street and the
pit will not encroach into the intersection. Potential impacts on the surrounding
road network will be minimised by implementing Statement of Commitment 12
which requires preparation of a Construction Traffic Management Plan. Statement
of Commitment 13 will also be implemented which requires that arrangements
be developed to ensure public safety and minimise disruption to property access,
parking, access to recreational areas, bus services, pedestrians and cyclists at all
times where feasible during construction.
Noise and vibration
Construction activities at the launch and recieval pits will impact on the
surrounding noise environment. Landuse in the vicinity of the launch pit are not
considered to be sensitive to noise as they include industrial premises such
as the AGL facility, Caltex refineries, Captain Cook Drive, and Energy Australia
substations. Landuse in the vicinity of the receival pit includes residences that are
likely to be sensitive to construction noise.
As indicated in Section 5.3.3 of the Environmental Assessment, activities at the
receival pit occur for a shorter duration relative to the launch pit. The receival pit
will be located south of the intersection of Dampier Street and Tasman Street
as this will reduce the noise impacts on residents relative to the presence of a
launch pit in this location.
Section 5.3.5 indicates that the noisiest component of work at the receival pit is
sheet piling associated with site establishment and will exceed construction noise
goals by approximately 25dB(A) with mitigation at the nearest residence. This
work will be undertaken during the day and occur for approximately 2 weeks.
Section 5.3.5 also indicates that construction activities are likely to exceed
vibration criteria in the following circumstances:
• Sheetpiling within 20m of residences;
• Vibratory rollers within 20m of residences; and
• Microtunnelling within 10m of residences.
As construction through residential areas will be done using trenchless methods,
potential impacts associated with sheetpiling and vibratory rollers will be limited
to construction of the launch and receival pits. Construction of these pits may
exceed the vibration criteria at residences within 20m by up to approximately
20mm/s for approximately 3 weeks.
Table 5.4 indicates that microtunnelling will comply with the criteria if the
tunnelling machine is at a distance of approximately 10m or more from the
structure. As indicated in Section 2.5.1, trenchless construction will occur
24 hours per day. Trenchless construction is predicted to comply with the
vibration criteria along the majority of refinement 2 as residences are in excess of
10m from the microtunnel alignment.
Potential impacts associated with noise and vibration will be managed by
implementing Statement of Commitment 11. This requires preparation of a
Construction Noise Management Plan to detail how construction noise and
vibration would be managed. Measures to limit vibration impacts on property
and amenity of local residents and schools will be developed. Reasonable and
feasible noise mitigation measures will be identified for locations where the noise
objectives cannot be achieved.
As stated in Section 5.3.5, when developing the Construction Noise
Management Plan required by Statement of Commitment 11, consideration
would be given to a range of measures to achieve reductions in construction
noise. Table 2.2 presents options that may be considered singularly and/ or in
combination with indicative noise level reductions that may be achieved.
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Table 2.2 Indicative contruction noise mitigation measures
Plant/ Operation

Mitigation/Management

Indicative
Reduction
in dB

General

Best available technology economically
achievable

7-10

Train contractors to manage noise

N/A

Minimal night-time deliveries
Minimal pipe handling after hours
Disable reverse alarms at night
Locate noisy plant away from
receivers
Use acoustic louvres and attenuating
grills on plant
General plant

Enclosures

24hr works

Continuous 4m plywood barrier to
residential sides;

15-20
15
20

Covered enclosure (plywood or
wavebar) around noisiest surface level
plant.
Consultation and liaison with
potentially affected residents
Microtunelling plant equipment
such as: desander, water
ventilation fan, slurry pump,
centrifuge

Enclosure

Rock hammer

Fabric and board damper

Sheet piling

Higher vibrating piler

Sheet piling

Jetting or pre drilling in conjunction
with any method

Sheet piling

Screened drop hammer driver

Diesel Generator

Silencer and enclosure

Launch pit compound

Complete enclosure

N/A
10-20

6
Not available
Reduce
duration
37
20
30 - 35

Amended Statement of Commitment 33 relates to the prevention or suitable
mitigation of potential construction related damage to structures, properties and
infrastructure. This requires development of design measures and management
procedures to prevent or suitably mitigate damage to properties, structures and
infrastructure from impacts such as vibration. It includes undertaking property
inspections subject to landholder agreement and dilapidation surveys if required.
Flora and fauna
Construction of the launch pit in the north of the AGL land will require
approximately 0.1 hectares of disturbed native vegetation to be cleared, including
the removal of a small amount of habitat for native fauna in the form of ground
cover, woody debris and shrubs and trees. This vegetation is part of the
0.3 hectares referred to in Section 2.2.1 and is representative of a degraded form
of the endangered ecological community Swamp Oak Floodplain Forest. The loss
of this habitat will not significantly impact this endangered ecological community
or threatened species given the small area and degraded condition.
The receival pit at the southern end of Dampier Street will be located within
a cleared area of vacant land and the road reserve. Initial dewatering of the
launch and receival pits will not significantly impact native flora and fauna. The
refinement avoids impacts on bush regeneration undertaken between the cul-desac at the eastern end of Tasman Street and Captain Cook Drive.
Potential impacts on terrestrial flora and fauna will be managed by implementing
Statements of Commitment 8, 14, 15, 16, 17 and 25.
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Aquatic reserve
The refined route involves trenchless construction at an average minimum depth
of 7m beneath the Towra Point Aquatic Reserve. This refinement will not require
the removal of any wetland species within the aquatic reserve. Sydney Water has
consulted with DPI and DECC who raised issues related to groundwater and acid
sulphate soil management.
This route will not have a significant impact on the existing groundwater regime
as the trenchless construction method, using bentonite slurry under pressure,
provides a positive force against the excavated face. A Contaminated Soil and
Acid Sulphate Soil Management Plan will be prepared to manage any potentially
acidic groundwater removed from the launch and receival pits as required by
Statement of Commitment 18.
Heritage (indigenous and non-indigenous)
The refined route has been assessed by ERM (2007) as having moderate potential
for Aboriginal archaeological material to be present below the current ground
surface. Ground disturbance from launch and receival pit excavation has the
potential to impact on sub surface deposits within the Kurnell Pipeline PAD, which
has been expanded to include this refinement.
As for the route in the Environmental Assessment, Statements of Commitment
20, 21, 22 and 23 will be implemented to manage potential impacts on items of
indigenous and non-indigenous heritage significance.

2.3

Refinement 3: route between Silver Beach
and Kyeemagh

A minor refinement of the route is proposed if there is a change in the
construction method through the seagrass beds at Silver Beach from using
trenching to trenchless technology. This refinement is in addition to the section as
described in the Environmental Assessment.
The refinement would create a more direct route across the bay and avoid the
seagrass beds by tunnelling from Silver Beach under the seagrasses to a point
800m offshore (refer Figure 2-2). If feasible, this is Sydney Water’s preferred
construction method. The refined alignment will have negligible impact on coastal
processes and seagrass beds. Further discussion on the trenchless construction
method is set out in Section 2.6.3.
Assessment of the environmental impacts of refinement 3 relative to the
Environmental Assessment
Avoid ground conditions or services
No services would be impacted by trenchless construction under the seagrass
beds. Geotechnical investigations indicate that ground conditions are suitable for
trenchless construction.
Reduce construction timeframe
This change is able to be constructed within the required timeframe for the
project.
Reduce environmental or social impacts
Refinement 3 would reduce overall environmental and social impacts relative to
the route in the Environmental Assessment, by avoiding trenching through the
seagrass beds offshore Silver Beach.
If adopted, the refinement would lead to changes in the environmental
impacts associated with issues such as noise and vibration compared to the
Environmental Assessment. These are related to the construction method, not
the alignment, and are discussed in Section 2.6.
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Figure 2.2 Refinement of route and construction method across Botany Bay
Figure 2-2 Refinement of the route and changed construction method between
the Silver Beach and Kyeemagh
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Not to scale

Land use
There is no change in land use if this refinement is adopted.
Traffic
The refined alignment would be more direct than the route in the Environmental
Assessment, so the length of the pipeline would be marginally shorter. This would
lead to a minor reduction in the number of marine vessel movements required
during the construction phase.
Potential impacts associated with safe navigation will be managed by
implementing Statement of Commitment 31.
Noise and vibration
If adopted, the refinement would not result in noise or vibration impacts that differ
substantially from the Environmental Assessment.
Potential impacts associated with noise and vibration will be managed by
implementing Statement of Commitment 11. This requires preparation of a
Construction Noise Management Plan to detail how construction noise and
vibration would be managed.
Amended Statement of Commitment 33 relates to the prevention or suitable
mitigation of potential construction related damage to structures, properties and
infrastructure. This requires development of design measures and management
procedures to prevent or suitably mitigate damage to properties, structures and
infrastructure from impacts such as vibration. It includes undertaking property
inspections subject to landholder agreement and dilapidation surveys if required.
Potential noise impacts associated with this possible refinement are related to
the change of construction method from trenching to trenchless. These impacts
are discussed in Sections 2.6 and 6.3.5, which indicate that trenchless methods
would require 24 hour construction at the Silver Beach compound that is likely to
meet the daytime construction noise goal but exceed the night time construction
noise goals by 11dB(A) with mitigation (refer to Table 6.2). Establishment of the
launch pits would occur during the day and would exceed the construction noise
goals by up to 14dB(A). In comparison, the trenched method would exceed the
day time construction noise goal by between 3-18 dB(A), but would not require
night works.
As stated in Section 5.3.5, when developing the Construction Noise
Management Plan required by Statement of Commitment 11, consideration
would be given to a range of measures to achieve reductions in construction
noise. Table 2.2 presents options that may be considered singularly and/or in
combination with indicative noise level reductions that may be achieved.
Aquatic ecology
Potential impacts on aquatic ecology due to the refined route primarily relate to
the change in construction method from trenched to trenchless. These impacts
are discussed in Section 2.6.2.
If adopted, the refined route would avoid the seagrass beds that extend
approximately 600m off shore at Silver Beach. Relative to the Environmental
Assessment, the refinement would reduce the area of seagrasses disturbed by
approximately 2,300m2.
Coastal processes
Potential impacts on coastal processes due to the refined route primarily relate to
the change in construction method from trenched to trenchless. These impacts
are discussed in Section 2.6.2.

Refinements and changes to the project since exhibition of the Environmental Assessment

2.15

2.4

Refinements 4 – 9: the route between
Kyeemagh and Erskineville

The route for the delivery system between Kyeemagh and Erskineville has been
refined as illustrated in Figure 2-3, and discussed below.

2.4.1 Refinement 4: M5 to Cooks River (Kogarah Golf Course)
The route in the Environmental Assessment crosses above the M5, extends
under the Southern and Western Suburbs Ocean Outfall Sewer (SWSOOS) and
then runs along the northern edge of Kogarah Golf Course.
The refined route is in addition to the Environmental Assessment. It would cross
the M5 and SWSOOS using a pipebridge that involves supporting the pipe with
piles founded in bedrock. It would then run west to the RTA’s corridor for the
proposed F6 extension and north along the corridor to Marsh Street (refer to
Figure 2-3). The section between the SWSOOS and Marsh Street would be
within the Kogarah Golf Course and would be trenched.
The refinement was developed to follow the F6 corridor and has been prepared
in consultation with the Kogarah Golf Club and the RTA. It has been aligned so
as not to impinge on the redevelopment of the golf course being undertaken by
Boyd Cook Cove Developments. The RTA, Kogarah Golf Club, and Boyd Cook
Cove Developments would continue to be consulted during the design phase.
As indicated in Chapter 9, Sydney Water is seeking approval for both the refined
route and the route presented in the Environmental Assessment.
Assessment of the environmental impacts of refinement 4 relative to the
Environmental Assessment
Geotechnical information
Geotechnical investigations currently being conducted would inform the detailed
design.
Reduce construction timeframe
The refinement can be constructed within the overall timeframe for the project.
Reduce environmental or social impacts
If adopted, the refinement would not alter the overall environmental impacts as
assessed in the Environmental Assessment. During construction, it may lead to a
reduction in the level of disruption to the Kogarah Golf Course and its members.
Land use
The refined route is being prepared in consultation with the Kogarah Golf Course
and aligned so as not to impinge on the proposed redevelopment. The route and
proposed construction method/timing is being designed to accommodate the
requirements of the golf course.
The refined route also passes along the eastern side of the RTA’s corridor for
the proposed F6 extension. Consultation will be undertaken during design to
minimise potential conflicts with the proposed F6 extension.
The route in the Environmental Assessment passes near a high pressure gas
pipeline in the golf course, which runs adjacent to the west side of Cooks
River. The refined route is a greater distance from this pipeline and would only
intersect it near the crossing point on the Cooks River (near Marsh Street). The
construction method would be developed to ensure that the integrity of the
pipeline is not compromised.
Works have been discussed with the Kogarah Golf Club and agreed that it would
not impact on long-term landuse as the route would follow the RTA’s F6 corridor.
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Figure 2-3
Figure 2.3 Amended route between Kyeemagh
andRefinement
Erskineville of the route and changed construction method between
Kyeemagh and Erskineville
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Traffic
Although the location of the works within the golf course would alter from that
in the Environmental Assessment if the refinement is adopted, the proposed
road access arrangements would remain the same, ie. principally via Gertrude
Street. As there is a height restriction (3.5m) on the Marsh Street underpass that
provides access to the Kogarah Golf Club from Gertrude Street, consideration
may need to be given to an alternative construction access to the Golf Club off
Marsh Street and along the SWSOOS easement.
The Environmental Assessment includes appropriate measures to manage
potential changes to traffic conditions along Gertrude Street/Kogarah Golf Club
and Barton Park. Statement of Commitment 12 requires the preparation of a
Construction Traffic Management Plan to minimise the impact of construction
activities on the surrounding road network. Statement of Commitment 13
requires development of arrangements to minimise disruption to property access,
parklands, bus services, pedestrians and cyclists during construction.
Statement of Commitment 37 also requires Sydney Water to work with
stakeholders to identify local issues and concerns prior to the commencement
of construction to ensure that appropriate measures are put in place to mitigate
local impacts. This will provide the opportunity for the RTA, Kogarah Golf Club and
Boyd Cook Cove Developments to raise issues related to traffic and access.
Noise
If adopted, the refined route would be closer to the residential area of Arncliffe,
however it would be at least 60 metres from the closest dwelling and separated
from that area by Marsh Street. Potential noise impacts due to this refinement
were assessed following exhibition of the Environmental Assessment (refer
to Section 7.3.5). This concluded that, with the implementation of noise
mitigation measures, sheet piling would exceed the construction noise goals by
approximately 5dB(A) during the day.
The noise levels of mitigation noted in Table 7.4 can be achieved by implementing
mitigation measures such as the use of best available technology economically
achievable, and fixed or mobile screens. Other mitigation measures are provided
in Table 2.2 which presents options that may be considered singularly and/or in
combination with indicative noise level reductions that may be achieved.
Section 5.3.5 indicates that the vibration due to construction would likely achieve
the relevant criteria due to the distance between the construction activities and
the nearest residences.
Potential impacts associated with noise and vibration will be managed by
implementing Statement of Commitment 11. This requires preparation of a
Construction Noise Management Plan to detail how construction noise and
vibration would be managed.
Flora and fauna
The ecological assessment completed as part of the Environmental Assessment
concluded that direct impacts on terrestrial flora and fauna would be minimal
as the route travels mainly through urban areas, including public and sporting
reserves.
A Flora and Fauna Assessment of Significance report (June 2006) prepared by
Cumberland Ecology for Boyd Cook Cove concluded that Kogarah Golf Course
is an urban man-made landscape that is generally of low ecological value. Green
and Golden Bell Frogs have been recorded within the golf course, however
Cumberland Ecology (2006) concluded that it is not their primary habitat, which
is limited to the breeding ponds at the south west edge of the golf course. The
refined route would not impact on the breeding ponds for the Green and Golden
Bell Frog.
Potential impacts on flora and fauna would be managed by implementing
Statement of Commitments 8, 14, 15, 16, 17, and 25.
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2.4.2 Refinement 5: Tempe Recreational Reserve
The route in the Environmental Assessment crosses Tempe Recreation Reserve
to Holbeach Avenue and then extends under South Street, along Smith Street and
through the container terminal (along Swamp Road).
The refined route replaces the relevant section included in the Environmental
Assessment. It will now extend along the east side of the Tempe Recreational
Reserve and continue along the west side of Alexandra Canal to the boundary
of land owned by Marrickville Council and land owned by Sydney Airports
Corporation. The route will then turn to the north within Marrickville Council’s land
to rejoin the alignment set out in the Environmental Assessment along Swamp
Road (refer to Figure 2-3).
As stated in the Environmental Assessment, the Tempe Recreational Reserve
is built on reclaimed land and the container terminal is on the site of the former
Tempe Tip. Geotechnical and contamination investigations will be completed as
part of the detailed design phase to inform design and refine the construction
method.
The route along the eastern side of Tempe Recreational Reserve will be trenched.
Subject to further geotechnical investigations, the section that crosses the
container terminal (adjacent to the west side of Alexandria Canal, between
Tempe Recreational Reserve and the container terminal) will be constructed at
ground level on piles founded in bedrock. This construction method reduces the
extent of ground disturbance and thereby avoids potential impacts of gases and
leachate generated by waste in the former landfill. This approach also maintains
the integrity of existing remediation measures in place to manage waste in the
landfill.
Assessment of the environmental impacts of refinement 5 relative to the
Environmental Assessment
Avoid ground conditions or services
Further geotechnical and contamination investigations are required to inform
design of the section of the route across Tempe Reserve, which is reclaimed land,
and the container terminal, which is an old landfill.
Reduce construction timeframe
This route can be constructed within the overall timeframe for the project.
Reduce environmental or social impacts
Refinement 5 would reduce the overall environmental or social impacts relative to
the Environmental Assessment by:
• Avoiding construction in close proximity to residences along Swamp Road and
Holbeach Avenue, Tempe. This reduces impacts on aspects such as noise,
vibration, traffic and access that have the potential to affect residents; and
• Reducing the potential for construction activities to affect operation of the
recreational facilities within the Tempe Reserve.
This refinement was suggested by Marrickville Council as a means of reducing
impacts on Tempe Reserve.

Refinements and changes to the project since exhibition of the Environmental Assessment

2.19

Land use
Tempe Reserve is managed by Marrickville Council who, in their submission on
the Environmental Assessment, suggested this refinement as their preferred
route through the reserve. This route was preferred as it minimises the extent of
impacts on recreational facilities by limiting works to the perimeter.
The refined route also removes the need for a launch/receival pit to be the
located to the north west of the netball courts and the potential impacts on the
recreational use of the fields within the reserve. It would require temporary
closure of the existing playground in the southern corner of the park away
from the construction area for public safety reasons. As required by required
Statements of Commitment 37 and 38, Sydney Water will work with Marrickville
Council to ensure that appropriate mitigation measures are put in place to manage
local impacts, such as the temporary closure of the playground
Traffic
The refined route avoids any potential changes to traffic conditions along
Holbeach Avenue, South Street and Smith Street. Potential impacts on traffic
conditions would be reduced relative to the Environmental Assessment as
construction would not be undertaken within these roadways.
Potential impacts on traffic will be managed by implementing Statement of
Commitment 12 which requires preparation of a Construction Traffic Management
Plan to minimise the impact of construction activities on the surrounding road
network. Statement of Commitment 13 requires development of arrangements to
minimise disruption to property access, parklands, bus services, pedestrians and
cyclists during construction.
Noise
This refinement avoids residential streets and increases the separation distance
between the works and residential areas, thereby reducing the potential impact
of construction noise on residences. The Environmental Assessment includes
appropriate measures to manage potential impacts from construction noise,
in particular Statement of Commitment 11 which requires preparation of a
Construction Noise Management Plan.
Flora and fauna
As stated in the Environmental Assessment, the highly modified nature of the
environment along this section of the route makes it unsuitable for a large variety
of fauna and flora. The refined route is similarly characterised by highly modified
vegetation and foot/bike paths. A row of trees adjacent to the playground may be
removed if geotechnical investigations indicate that it is not feasible to continue
the trenchless section beyond these trees. The trees do not represent remnant
vegetation and the site would be rehabilitated as required by Statement of
Commitment 25. Sydney Water would also consult with Marrickville Council as
required by Statement of Commitment 37 regarding mitigation measures to be
implemented. This may include replacing trees removed during construction.
Potential impacts on flora and fauna would be managed by implementing
Statement of Commitments 8, 14, 15, 16, 17, and 25.
Heritage (indigenous and non-indigenous)
The route in the Environmental Assessment traverses the Sheas Creek and
Estuary PAD. An assessment completed for the Environmental Assessment
concluded that whilst much of the ground along the route in the PAD has been
subject to previous disturbance from urban development, there remains the
potential for remnant archaeological deposits to be present. As the refined route
skirts around the eastern edge of the Sheas Creek and Estuary PAD, the same
potential impacts apply, and would be managed by implementing the same
measures required by the Environmental Assessment, namely Statements of
Commitment 21 and 22.
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The Environmental Assessment identified the Ficus Tree at 43 South Street,
Tempe, as heritage listed in the Marrickville Local Environment Plan (LEP). This
route avoids South Street and therefore potential impacts on the tree.

2.4.3 Refinement 6: Burrows Road and Campbell Road
The route described in the Environmental Assessment leaves Cooks River Goods
Yard and then runs along Canal Road, Burrows Road and then Campbell Road to
its intersection with Euston Road.
The refined route replaces the relevant section included in the Environmental
Assessment. It will now extend along the western boundary of properties fronting
the west side of Burrows Road from Canal Road to Campbell Road (refer to
Figure 2-3). The route will traverse privately owned land and the RTA’s corridor for
the future F6 extension.
This refinement is proposed because:
• Burrows Road is busy and conveys a large number of heavy vehicles associated
with the surrounding industrial landuses. There are a number of businesses
along this section of the route that rely on heavy vehicle access, and excavation
of launch and receival pits within the roadway would be likely to have
substantial impacts on operation of these businesses. It would also have the
potential to impact on the safety of the public and construction workers; and
• Burrows Road contains a large number of critical services, including a 330kV
and several 132kV electricity cables, as well as a range of large diameter water
main, sewer and communications services. There would be substantial impacts
on the operation of Burrows Road during the relocation of these services to
enable installation of the pipeline. The number and size of the services also
results in there being limited space to accommodate the pipeline.
Assessment of the environmental impacts of refinement 6 relative to the
Environmental Assessment
Avoid ground conditions or services
Burrows Road is congested with underground services including Optus cables,
Worldcom cables, Pacific Power cables, sewerage pipe, large diameter water
main, a possible stormwater pipe, 132kV cables, and 330kV HV electricity
cables which could cause service failure to a large portion of the Sydney CBD if
damaged. The route in the Environmental Assessment crosses and runs parallel
to these services. The refined route avoids them, and so reduces the potential for
impacts due to service relocations.
Reduce construction timeframe
The refined route provides for a simpler construction method and there is greater
assurance that this section can be constructed within the overall timeframe for
the project.
Reduce environmental or social impacts
Refinement 6 will reduce the overall environmental and social impacts by avoiding
construction within Burrows Road which would be likely to result in substantial
impacts on the surrounding road network. Given the large number of substantial
services located within Burrows Road, there is also the potential for impacts on
businesses and residences during service relocations and interruptions.
Land use
The route proposed in the Environmental Assessment would not require land
use changes or acquisition of private property. The refined route may require
easements where it passes through private property.
The main issue identified in the Environmental Assessment related to access
impacts for the duration of construction within the area. The refined route
removes the need for any construction works to be within the reserve for
Burrows Road and avoids disrupting access to businesses along it.
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The refined route is within a corridor the RTA has identified for the proposed F6
extension. Sydney Water will continue to consult with the RTA during the design
phase to minimise potential constraints to the proposed F6 extension.
The current uses of the private lots through which the route passes will not be
constrained by the delivery system.
Potential impacts on landuse will be managed by implementing Statements of
Commitment 13, 37, 38, amended 33 and amended 34. In particular, Statement
of Commitment 37 requires Sydney Water to work with stakeholders to identify
issues and concerns prior to construction so that appropriate measures can be
developed to mitigate local impacts.
Traffic
The Environmental Assessment identified that Burrows and Campbell Roads have
relatively high levels of heavy vehicle traffic, in the order of 10,000 and 10,500
vehicles per day, respectively. There are a number of businesses along Burrows
Road that require access for B-Doubles and semi trailers to maintain normal
operation.
The Environmental Assessment states that trenchless construction is anticipated
along the majority of Burrows Road and Campbell Road. It identified potential
traffic impacts arising from partial road closures in proximity to the launch and
receival pits and the loss of on-street parking. Measures are incorporated in the
Environmental Assessment to manage these potential impacts.
By moving this section of the route off the roadway, the refined route avoids
potential disruption to:
• General vehicle movement that may result from a temporary lane closure;
• Pedestrian and cyclist access; and
• Access to and from properties fronting Burrows Road.
Noise and vibration
Only commercial and industrial activities are located along the refined route. This
is consistent with the Environmental Assessment. As stated in the Environmental
Assessment, potential impacts would be managed by implementing Statements
of Commitment 10, 11, 35, 36, 37 and 38.
Flora and fauna
The refined route is in a highly modified urban environment and generally extends
along the eastern boundary of Tipfast, which is a waste recycling facility operating
at the site of a former brick pit. This site has been substantially modified by
excavation of the brickpit and operation of the waste recycling facility. As such
there would be minimal impact on flora or fauna.
Heritage (indigenous and non-indigenous)
The Environmental Assessment identified ‘Timber Stores’ at Burrows Road,
South, Sydenham (DP108428) as being a heritage item listed in the Marrickville
LEP and proposes that works in proximity to heritage items be managed by
implementing Statement of Commitment 21. The refined route would be located
to the west of this property and would not impact on it.

2.4.4 Refinement 7: Sydney Park
The route described in the Environmental Assessment travels along Euston
Road, Harley Street to Ashmore Street. The Environmental Assessment included
Statements of Commitment to manage impacts on businesses and local
residents, particularly relating to noise and access.
The design has been refined following exhibition of the Environmental
Assessment and additional geotechnical investigations are being carried out along
the eastern edge of Sydney Park.
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The refined route would extend along a corridor on the eastern side of Sydney
Park from Campbell Road to Sydney Park Road (refer to Figure 2-3). This route
is in addition to the alignment in the Environmental Assessment and provides an
opportunity to optimise the alignment and minimise overall impacts, particularly
relating to access to properties, traffic congestion, and utilities and services.
The refinement has been developed following consideration of City of Sydney
Council’s submission on the Environmental Assessment. As indicated in
Section 7.3.6, Rockdale, Marrickville and City of Sydney Councils suggested that
an opportunity exists for an additional pipeline to be installed within the trench
excavated for the delivery system to enable recycled water to be distributed
to nearby industrial and recreational areas. The councils consider it to be an
opportunity to implement a significant potable water substitution project.
The ability to collocate a second pipeline with the delivery system is dependent
on the construction method. If trenching is proposed, a second pipe may be
able to be accommodated within the trench depending on its size and need
for maintenance access. Trenchless construction would require a separate
microtunnel and this would not be cost effective.
Should further geotechnical investigations indicate that this refined route is
feasible, it would be constructed by trenching. If feasible, Sydney Water would
discuss opportunities to collocate a recycled water pipeline with the delivery
system with stakeholders such as Councils.
Assessment of the environmental impacts of refinement 7 relative to the
Environmental Assessment
Avoid ground conditions or services
The route along Euston Road south from Sydney Park Road to Campbell Street in
the Environmental Assessment is proposed to be located in the carriageway. An
investigation of services completed by GHD (April 2007) identified that there are
numerous services within Euston Road that have the potential to influence the
location of the pipeline, including:
• Gas service located in south bound carriage;
• Electrical substation located at 160 Euston Road and associated electrical
cables;
• Stormwater channel crosses under the road;
• Sewer service in south bound carriage and a sewer main at the corner of
Euston Road and Campbell Road; and
• Telstra services.
The refined route across Sydney Park would avoid these services.
Sydney Park is built on an old brick pit that was subsequently used as a landfill.
As such, geotechnical and contamination investigations are required to inform the
detailed design phase.
Reduce construction timeframe
The refined route across Sydney Park may allow for a reduced timeframe as
there are fewer constraints (such as space, traffic, and access) impacting the
construction process.
Reduce environmental or social impacts
Refinement 7 would reduce the overall environmental or social impacts by
avoiding construction within the Euston Road reservation. This is a busy road and
disruptions to traffic and access due to construction activities would impact on
operation of the surrounding road network.
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Land use
A masterplan developed for Sydney Park was adopted by Council in March 2006.
Subsequent planning has identified a priority area for upgrade, which extends
from the centre of the park to the north-west corner of the park. The refined route
is to the east of this priority area. This section of the route would be trenched and
progressively backfilled and reinstated to ensure that the extent of area affected
by construction at any one time is minimised. The selected construction method
and route at the edge of the park would aim to ensure that users would be able to
continue to use the park whilst construction is occurring.
As indicated above, this refinement has arisen following consideration of
submissions made by Councils requesting that consideration be given to refining
the project to enable a recycled water pipeline to be collocated within the trench.
Potential impacts on landuse will be managed by implementing Statements of
Commitment 13, 37, 38, amended 33, and amended 34. In particular, Statement
of Commitment 37 requires Sydney Water to work with Councils to identify
issues and concerns prior to construction so that appropriate measures can be
developed to mitigate local impacts. Statement of Commitment 25 would be
implemented to ensure that worksites are progressively rehabilitated and this
would minimise impacts on Sydney Park.
Traffic
Geotechnical investigations are being undertaken to ascertain the feasibility of
constructing the pipeline along the eastern edge of Sydney Park. Locating the
pipeline along the edge of the park could substantially reduce traffic impacts that
would affect the community in the Alexandria/Erskineville area. Working within
Sydney Park would remove the need for construction compounds/pits within
Euston Road and associated impacts on access to businesses fronting Euston
Road.
Noise
This refinement would require trenching within Sydney Park. The potential noise
impacts have been assessed and are discussed in Section 7.3.5. The assessment
concluded that sheet piling would be the only activity in Sydney Park that would
exceed the daytime construction noise goal (refer to Table 7.3) once mitigation
measures are implemented. The exceedance would be approximately 6dB(A) and
would move progressively along the route.
The levels of mitigation noted in Table 7.2, can be achieved by implementing
measures such as the use of best available technology economically achievable,
and fixed or mobile screens. Other mitigation measures are provided in Table 2.2
which presents options that may be considered singularly and/or in combination
with indicative noise level reductions that may be achieved.
Potential noise impacts would be managed by implementing Statement of
Commitment 11 which requires preparation of a Construction Noise Management
Plan prior to construction.
Flora and fauna
This section of the route is a highly urbanised environment and the Environmental
Assessment indicates that there are unlikely to be any significant ecological
impacts. Similarly, the refined route along the perimeter of Sydney Park has been
substantially modified and construction is unlikely to result in any significant
ecological impacts.
Sydney Park is a highly modified environment which makes it suitable only for
fauna that are adapted to urban environments. As part of the trenching method,
the route will affect modified ground cover and avoid tree removal where
practicable.
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Heritage (indigenous and non-indigenous)
The South Sydney LEP 1998 lists Heritage Item 1078, located on the corner of
Sydney Park Road and Princes Highway, St Peters and the Alexandria Canal, as a
local heritage item. The refined route would not impact on this heritage item.
The refined route has been substantially modified by previous use as a brick pit
and landfill. Subsequent redevelopment as a park has also modified the land
surface, resulting in it being highly unlikely that items of indigenous heritage
significance would be encountered.

2.4.5 Refinement 8: Mitchell Road
The route described in the Environmental Assessment travels along Euston
Road, Harley Street to Ashmore Street. The Environmental Assessment included
Statements of Commitment to manage impacts on businesses and local
residents, particularly relating to noise and access.
The refined route would be trenchless and would extend from the northern
boundary of Sydney Park, under Mitchell Road, to the intersection with
Ashmore Street (refer to Figure 2-3). This route is in addition to the alignment
in the Environmental Assessment and provides an opportunity to optimise
the alignment and minimise overall impacts, particularly relating to access to
properties, traffic congestion, and services and utilities.
A temporary construction compound would be established in the car park at the
northern end of Sydney Park (opposite Mitchell Road) to accommodate the launch
pit and facilities/equipment related to the trenchless construction method.
Assessment of the environmental impacts of refinement 8 relative to the
Environmental Assessment
Avoid ground conditions or services
GHD (2007) identified that there are a number of services in Euston Road north
of Sydney Park Road and along Harley Street. These primarily consist of large
banks of electrical cables, as well as optic fibres, Telstra cables and water mains.
The refined route under Mitchell Road avoids the above services as it would
be constructed using trenchless methods below the existing services. Further
service investigations completed as part of the detailed design stage will identify
the location of any services along Mitchell Road.
Reduce construction timeframe
The refined route across would be able to be constructed within the overall
timeframe for the project.
Reduce environmental or social impacts
Refinement 8 would reduce the overall environmental or social impacts by
avoiding construction within the Euston Road and Harley Street reservation.
Euston Road is a busy road and disruptions to traffic and access due to
construction activities would impact on operation of the surrounding road
network. Both residential and commercial properties are located along Euston
Road and Harley Street, and construction activities within these roadways would
be likely to result in traffic, access and noise impacts that would affect the overall
amenity of the area.
In comparison, Mitchell Road conveys fewer vehicles and construction activities
would impact on fewer residences and businesses.
Land use
The launch pit would be located in an existing car park adjacent to the northern
boundary of Sydney Park, south of the intersection with Mitchell Road. Use of
the car park as a construction compound would have a minor short-term impact
on land use. Implementation of Statement of Commitment 13 would ensure that
arrangements are developed to minimise disruption to parking.
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Traffic
Trenchless construction under Mitchell Road would operate 24 hours per day,
seven days per week, to reduce the construction timeframe and avoid the need
for an intermediate pit to be located part way along Mitchell Road (refer to
Section 2.4.5). This would avoid traffic disruptions and other impacts on residents
and businesses along Mitchell Road that would occur if construction is limited to
general construction hours only (Monday to Friday 7am-6pm and Saturday 8am1pm), thereby necessitating the need for an intermediate pit.
As a result, traffic impacts would be restricted to the vicinity of the receival
pit near the intersection of Mitchell Road and Ashmore Street, and at the
launch pit, adjacent to the intersection of Mitchell Road and Sydney Park Road.
Potential impacts on traffic would be managed by implementing Statement of
Commitment 12 which requires preparation of a Construction Traffic Management
Plan to minimise the impact of construction activities on the surrounding road
network. Statement of Commitment 13 requires development of arrangements to
minimise disruption to property access, parklands, bus services, pedestrians and
cyclists during construction.
Noise and vibration
The launch pit would be located within a construction compound established
within Sydney Park car park, south of the intersection of Sydney Park Road and
Mitchell Road. The receival pit would be at the intersection of Mitchell Road and
Ashmore Street.
Section 7.3.5 (Table 7.3) indicates that establishing the launch pit during the
daytime at the Sydney Park construction compound would comply with the
construction noise goal by implementing mitigation measures. Mitigation
measures will be included in the Construction Noise Management Plan required
by Statement of Commitment 11.
The need for sheet piling to support the trench will be determined based on
the results of geotechnical investigations. Sheet piling has been included in the
assessment of construction noise impacts to cover a “worst case” scenario.
The receival pit at the intersection of Mitchell Road and Ashmore Street would be
converted to a launch pit for trenchless construction along Ashmore Street.
Table 7.3 shows that once mitigation measures are applied, the construction
noise goal would be exceeded by 9dB(A) during excavation of the pit during the
day. The timeframe for the establishment of the pit is in the order of 6 weeks.
Tunnelling and pipe installation would exceed the night time noise goal by 3dB(A)
and 2dB(A) respectively.
Table 7.3 shows that the construction of the receival pit at the intersection of
Ashmore Street and Bridge Street would exceed the construction noise goal
by 14-26dB(A) and retrieving the machine will exceed the construction noise
goal by 10dB(A). Construction of the receival pit would occur during the day,
so there would not be any noise exceedances at night. The timeframe for
the establishment of the pit is in the order of 6 weeks and the timeframe for
removing the tunnelling machine is in the order of 2 weeks.
The levels of mitigation noted in Table 7.3, can be achieved by implementing
measures such as the use of best available technology economically achievable,
and fixed or mobile screens. Other mitigation measures are provided in Table 2.2
which presents options that may be considered singularly and/or in combination
with indicative noise level reductions that may be achieved.
Section 5.3.5 provides indicative vibration levels associated with construction
activities for the project. This indicates that construction activities are likely to
exceed vibration criteria in the following circumstances:
• Sheetpiling within 20m of residences;
• Vibratory rollers within 20m of residences; and
• Microtunnelling within 10m of residences.
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Table 5.4 indicates that microtunnelling will comply with the criteria if the
tunnelling machine is at a distance of approximately 10m or more from structures.
Trenchless construction will occur 24 hours per day and is predicted to comply
with the vibration criteria along the majority of refinement 8 as separation
distances are generally in excess of 10m from the microtunnel alignment.
Potential impacts associated with noise and vibration will be managed by
implementing Statement of Commitment 11. This requires preparation of a
Construction Noise Management Plan to detail how construction noise and
vibration would be managed.
As stated in Section 7.3.5, when developing the Construction Noise
Management Plan required by Statement of Commitment 11, consideration
would be given to a range of measures to achieve reductions in construction
noise.
Amended Statement of Commitment 33 relates to the prevention or suitable
mitigation of potential construction related damage to structures, properties and
infrastructure. This requires development of design measures and management
procedures to prevent or suitably mitigate damage to properties, structures and
infrastructure from impacts such as vibration. It includes undertaking property
inspections subject to landholder agreement and dilapidation surveys if required.
Flora and fauna
This section of the route is a highly urbanised environment and the Environmental
Assessment indicates that there are unlikely to be any significant ecological
impacts. The refined route would be below ground and the launch and receival
pits would be in sites that have already been substantially modified. As such, it is
highly unlikely that there would be any impacts on flora or fauna.
Heritage (indigenous and non-indigenous)
Mitchell Road is the north-western boundary of the Cooper Estate (Heritage
Conservation Area) identified in the South Sydney LEP. The refined route will
involve trenchless construction and would not have a long-term material affect on
the streetscape. A receival/launch pit is proposed at the intersection of Ashmore
Street and Mitchell Road however this is not a change from the Environmental
Assessment and potential impacts would be managed by implementing
Statement of Commitments 21, 22, and 23.

2.4.6 Refinement 9: Cross connection to the existing
distribution system
Section 5.1 of the Environmental Assessment states that the project includes a
range of ancillary features to ensure safe operation and maintenance, including
cross connection pipework. The location of cross connection pipework was not
defined in the Environmental Assessment as further design investigations were
required. These investigations indicate that four cross connections are required to
provide operational flexibility within the overall distribution system.
Three of the cross connections are directly along the route (Canal Road, Ashmore
Street, and Shaft 11C). The fourth was originally near Holbeach Avenue but the
route refinement to the east at Tempe Reserve means this is not close. The
fourth will now require a section of pipe approximately 500m long between the
delivery system and the existing Rockdale gravity system to enable desalinated
water to be diverted to the Rockdale system. This 750mm diameter pipeline will
pass through the Cahill Park recreational area and will enable the delivery line to
be isolated for scouring and shutdown (refer to Figure 2.3). It will connect to the
desalinated water delivery pipeline near Cooks River, to the west of Marsh Street.
Operation of the delivery system may require injection of chlorine to boost
chlorine residual levels. The need to reinject chlorine will be determined based on
routine water quality testing.
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A single storey brick chlorination/dechlorination facility will be built at the
connection point of the 750mm and desalinated water delivery pipelines on a
concrete slab approximately 10m x 10m. The facility will be constructed with a
concrete bund for chemical transfer activities, an internal access road surrounding
the facility and be enclosed within a security fence and gate. The total footprint
will be approximately 18 x 14m, including valves and pits.
An off-take will be constructed to enable the desalinated water delivery pipeline
to be scoured during commissioning and occasionally during operation. The offtake will discharge into the Cooks River (below the water level). NSW Waterways
and Council will be consulted during the design process and care will be taken to
ensure that the integrity of the rock wall lining the banks of the Cooks River is not
compromised.
Water to be scoured will be dechlorinated prior to discharge to the Cooks River
to prevent ecological impacts, in accordance with Sydney Water operational
procedures.
During construction of the facility and pipe connections, work methods will
ensure that pedestrian access and cycle access is maintained.
Landowners and potentially affected stakeholders will be consulted during
the design process. Rockdale Council will be consulted regarding schedule,
construction activities, the alignment and restoration of the work area.
The design and construction method will be designed to avoid, where practicable,
impacts on vegetation. Sydney Water will work with Council to ensure that
appropriate mitigation measures are developed to mitigate local impacts, as
required by Statement of Commitment 37.
Assessment of the environmental impacts of refinement 9 relative to the
Environmental Assessment
Geotechnical information
Geotechnical investigations currently being conducted and will inform the detailed
design.
Reduce construction timeframe
The refinement can be constructed within the overall timeframe for the project.
Reduce environmental or social impacts
If adopted, the refinement will not reduce the overall environmental impacts
as assessed in the Environmental Assessment. During construction, it may
temporarily disrupt use of the area in the vicinity of Cahill Park, however
this short-term impact will be managed by implementing the Statement of
Commitments.
Land use
The indicative alignment illustrated in Figure 2-3 follows the Rockwell Avenue
road reserve, west of Marsh Street, across a cycleway, over an open stormwater
canal, and around the northern edge of Cahill Oval to the Rockdale gravity main,
adjacent to the Princes Highway. The final alignment will be designed to minimise
impacts to the park, recreational users, and to avoid the ethane gas pipeline and
other utilities in the area.
Potential impacts on landuse will be managed by implementing Statement of
Commitment 37 which requires Sydney Water to work with Councils, stakeholder
groups and the community to identify local issues and concerns prior to the
commencement of construction to ensure that appropriate measures are put in
place to mitigate local impacts.
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Traffic
A section of the refinement will be located within the Rockwell Avenue road
reserve, west of Marsh Street and will cross a cycleway. Construction activities
may result in short-term impacts to the local traffic conditions. Potential impacts
will be managed by implementing Statement of Commitment 12 which requires
preparation of a Construction Traffic Management Plan to minimise the impact
of construction activities on the surrounding road network. Statement of
Commitment 13 requires development of arrangements to minimise disruption
to property access, parklands, bus services, pedestrians and cyclists during
construction.
Noise and vibration
Construction activities will result in noise and vibration that may impact on the
surrounding area. Section 7.3.5 summarises a noise assessment undertaken for
works within Kogarah Golf Course and the results are indicative of the potential
impacts along refinement 9 given that similar construction techniques would be
used. This concluded that, with the implementation of noise mitigation measures,
construction would meet the noise goals given that the nearest residences are
approximately 200m from the route.
The levels of mitigation noted in Table 7.4, can be achieved by implementing
measures such as the use of best available technology economically achievable,
and fixed or mobile screens. Other mitigation measures are provided in Table 2.2
which presents options that may be considered singularly and/or in combination
with indicative noise level reductions that may be achieved.
Section 5.3.5 provides an indicative assessment of vibration impacts along the
route. This indicates that the vibration due to construction would be likely to
achieve the relevant criteria along refinement 9 due to the distance between the
construction activities and the nearest residences (approximately 200m).
Potential impacts associated with noise and vibration will be managed by
implementing Statement of Commitment 11. This requires preparation of a
Construction Noise Management Plan to detail how construction noise and
vibration would be managed.
Flora and fauna
The refinement would pass through land that has been substantially modified
due to previous works to construct road infrastructure, recreational areas at Cahill
Park, the stormwater canal and cycleway. The area is characterised by mown
playing fields and landscaped areas.
Potential impacts on flora and fauna would be managed by implementing
Statement of Commitments 8, 14, 15, 16, 17, and 25.
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2.5

Changes 1 – 5: land based construction
methods

This section describes and assesses the impacts of changes to the land
based construction methods outlined in the Environmental Assessment. The
Environmental Assessment provided for the construction method to be refined as
part of the detailed design process. The assessment has been made on the key
issues in the Environmental Assessment, namely:
• Landuse;
• Traffic and access management;
• Noise and vibration;
• Terrestrial flora and fauna
• Indigenous heritage;
• Non-indigenous heritage; and
• Spoil management.

2.5.1 Changes 1 – 3: the trenchless construction method in
the Environmental Assessment
As outlined in Section 5.3.3 of the Environmental Assessment, each section of
trenchless construction will involve:
• Construction of launch and receival pits;
• Use of a remotely controlled cutting head to excavate spoil and create space for
pipeline installation;
• Installation of the support pipe which lines the excavated tunnel behind the
cutting head using pipe jacking;
• Installation of the carrier pipe inside the support pipe; and
• Removal of the launch/receival pits and reinstatement of the ground surface.
The design process has changed some of the details relating to the method
presented in the Environmental Assessment, including the construction method,
construction of combined launch and receival pits at certain locations, and
duration of construction activities.
Change 1: Trenchless construction to be used in residential streets
Following exhibition of the Environmental Assessment, the Hon Nathan Rees,
Minister for Water Utilities, declared that construction in residential areas would
use trenchless methods. As stated in Section 2.4.5, further investigations
are required during the design phase to confirm the feasibility of the refined
alignment along Mitchell Road. Trenchless construction will occur along the
following residential streets:
• Dampier Street, Kurnell;
• Tancred Avenue, Kyeemagh, from Cooks Park to the north side of Muddy
Creek;
• Mitchell Road, Erskineville, from Sydney Park to Ashmore Street;
• Ashmore Street, Erskineville; and
• Those streets as listed in the Environmental Assessment.
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As discussed in Section 5.3 of the Environmental Assessment, trenchless
construction requires excavation of a launch pit at the beginning of each section,
and a receival pit at the end of each section. The pits are likely to be constructed
by excavating within a perimeter of pre-driven steel sheet piles, however this is
dependent on ground conditions. Launch and receival pits are proposed at the
following locations to enable trenchless construction through residential areas:
• Dampier Street, Kurnell – launch pit within the construction compound at
Silver Beach and receival pit on vacant land to the south of the intersection of
Dampier Street and Tasman Street;
• Tancred Avenue, Kyeemagh – launch pit within the construction compound at
Cook Park, and receival pit on vacant land to the west of Muddy Creek;
• Mitchell Road, Erskineville – launch pit within the car park at Sydney Park
adjacent to Sydney Park Road and receival pit adjacent to the intersection of
Mitchell Road and Ashmore Street. This will require use of one lane of Ashmore
Street; and
• Ashmore Street, Erskineville – the receival pit adjacent to the intersection
of Mitchell Road and Ashmore Street will be converted to a launch pit. The
receival pit will be located at the intersection of Bridge Street and Ashmore
Street. The section from the intersection of Bridge Street and Ashmore Street
to Shaft 11C would be constructed by trenching, not trenchless methods.
The Environmental Assessment states that trenchless construction will be
undertaken 24 hours per day. Drive lengths between launch and receival pits of
approximately 1,000m can be achieved if trenchless construction takes place
24 hours per day. Technical limitations, in particular the risk of the machine
becoming stuck, reduce this to approximately 300m if construction proceeds
for only 11 hours per day (general construction hours). As a result, intermediate
launch and receival pits are required to construct trenchless sections more than
approximately 300m long using general construction hours.
Intermediate pits would be approximately 10 metres by 5 metres and be located
within a compound 30 metres by 25 metres. They would be established at the
commencement of the tunnelling operation and remain for approximately
25 weeks.
Four relatively long trenchless sections in excess of 300m are proposed. These
are along Dampier Street, Kurnell, Tancred Avenue, Kyeemagh, Mitchell Road,
Erskineville, and Ashmore Street, Erskineville. Using 24 hour construction, a
launch pit would be located at one end of the section and a receival pit at the
other end of the section as described in Section 2.5.1. If working for only
11 hours per day, intermediate pits would also be required in the following
locations:
• Near the intersection of Torres Street and Dampier Street in proximity to
residences and the Kurnell Public SchooI;
• In proximity to the park, childcare centre, residences and Kyeemagh Infants
School along Tancred Avenue;
• Midway along Mitchell Road; and
• In proximity to residences midway along Ashmore Street.
Operation of the intermediate pits would impact on the surrounding environment
due to issues such as noise from the worksite, dust and traffic resulting from the
need to deliver materials such as the tunnel jacking pipes to the site. To avoid
impacts at these locations, trenchless construction would need to be undertaken
24 hours per day.
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Change 2: Combined launch and receival pit location
Optimisation of the construction method has identified that the pit at the
intersection of Mitchell Road and Ashmore Street functions as both a receival pit
and launch pit. This generally occurs when there is an abrupt change in tunnelling
direction, and so involves the receival pit being expanded and converted into a
launch pit to align the tunnelling machine along the route. The combined pit will
occupy a slightly greater area than an individual launch or receival pit as it must
be aligned with both the receiving tunnel drive and the launching tunnel drive.
The pit dimensions will be 10m x 6m and the compound area will be 30m x 25m
(assuming that the power and separation plant is located at the initial launch pit).
Change 3: Duration of construction activities at the launch and receival pits
The Environmental Assessment (Section 5.3.3) estimated that the launch and
receival sites would operate for approximately 12 weeks for a 300m section of
pipe. This included site establishment and shaft excavation, excavation of the
300m section, installation of the pipe, and site dismantling and reinstatement.
Once constructed, the launch shaft would operate 24 hours a day for
approximately 3 weeks for the construction of a 300m long section, followed by a
further similar period for the installation of the water pipe within the tunnel.
Further investigations since exhibition of the Environmental Assessment indicate
that the launch and receival pits are likely to be required for approximately
6 months for a tunnelling length of 360m, assuming 24 hour working. This is
based on works progressing directly from site establishment, to tunnelling, pipe
installation and connection, and then site decommissioning. The receival pit can
be constructed and then be temporarily covered over until required.
The launch and receival pits will generally be in existence for 6-12 months
depending on schedule requirements, continuity of work, and the drive length. A
combined launch and receival pit will operate for approximately 10 months.
Assessment of environmental impacts of changes 1, 2 and 3 relative to the
Environmental Assessment
These three changes are assessed in a single section as they all relate to the
trenchless construction and potential impacts are focused on the launch and
receival pits.
Landuse
The use of trenchless construction methods in residential streets will minimise
disturbance to the residences and businesses along them. The launch and
receival pits locations have been selected to reduce the impact upon adjacent
receivers while achieving the required route alignment.
Traffic and access management
Trenchless construction will avoid the traffic management arrangements that
trenching along streets would require, and construction traffic will be focussed
upon particular locations rather than progressively distributed along the route.
Trenchless construction will reduce potential construction traffic impacts to
residents and also simplify the control of construction traffic through management
plans for the launch and receival pit locations.
Potential impacts on traffic would be managed by implementing Statement of
Commitment 12 which requires preparation of a Construction Traffic Management
Plan to minimise the impact of construction activities on the surrounding road
network. Statement of Commitment 13 requires development of arrangements to
minimise disruption to property access, parklands, bus services, pedestrians and
cyclists during construction.
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Noise and vibration
Trenchless construction will avoid the direct noise impacts to residents associated
with trenched works. Depending on the location, noise from launch and receival
pits may exceed construction noise goals for certain periods during the works,
principally during sheet piling.
Potential noise and vibration impacts are discussed in detail in Sections 5.3.5 and
7.3.5 which indicate that, depending on the location, proximity to residences and
extent of mitigation implemented, the overall works will generally meet noise
goals. However, under “worst case” conditions:
• Installation of the launch and receival pits may exceed the construction noise
goals at the nearest residences by up to 26dB(A);
• Operation of the tunnelling machine will meet the construction noise goals at
the nearest residence during the day, but exceed the night time noise goal by
up to 11dB(A); and
• Retrieving the tunnelling machine may exceed the construction noise goals at
the nearest residences by up to 10dB(A).
Mitigation measures to reduce the noise impact, following a hierarchy of
measures ranging from acoustic silencing of plant to enclosure of portions of the
worksite, will be identified as construction details are developed, and incorporated
into the Construction Noise Management Plan required by Statement of
Commitment 11. Table 2.2 outlines possible mitigation measures which can be
implemented singularly or in combination with indicative reductions in noise levels
that may be achieved. Relatively few residences will be affected by trenchless
construction in comparison to trenched construction.
Regenerated noise occurs when ground borne vibrations are transmitted to a
building structure and cause sympathetic vibration of slabs or other elements of
that structure, which subsequently radiate noise within the building. Regenerated
noise effects along the route will depend upon the specific condition of the
buildings concerned and local geotechnical properties. If regenerated noise arises,
it is anticipated to be within the specified limits and will last at most for
2 to 3 days for a typical residence with a 20m frontage.
Section 5.3.5 assesses indicative construction vibration levels for activities that
will be undertaken. This indicates that construction activities are likely to exceed
vibration criteria in the following circumstances:
• Sheetpiling within 20m of residences;
• Vibratory rollers within 20m of residences; and
• Microtunnelling within 10m of residences.
As construction through residential areas will be done using trenchless methods,
potential impacts associated with sheetpiling and vibratory rollers will be limited
to construction of the launch and receival pits. Construction of these pits may
exceed the criteria at residences within 20m by up to approximately 20mm/s for
approximately 3 weeks.
Table 5.4 indicates that microtunnelling will comply with the criteria if the
tunnelling machine is at a distance of approximately 10m or more from the
structure. As indicated in Section 2.5.1, trenchless construction will occur
24 hours per day. Trenchless construction is predicted to comply with the
vibration criteria as structures are generally in excess of 10m from the
microtunnel alignment.
Amended Statement of Commitment 33 relates to the prevention or suitable
mitigation of potential construction related damage to structures, properties and
infrastructure. This requires development of design measures and management
procedures to prevent or suitably mitigate damage to properties, structures and
infrastructure from impacts such as vibration. It includes undertaking property
inspections subject to landholder agreement and dilapidation surveys if required.
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Flora and fauna
Locating launch and receival pits within construction zones previously identified
for the project, or within existing disturbed areas such as car parks and urban
grass verges, results in there being no additional impacts to fauna and flora.
The use of trenchless construction will reduce the potential risks to urban street
trees as it would generally be below the root zone.
Indigenous and non-indigenous heritage
The use of trenchless techniques will not give rise to additional impacts to
heritage resources. Indigenous and non-indigenous heritage values would be
protected along infrastructure routes and at temporary construction sites by
implementing Statements of Commitment 21, 22, 23 and 24.
Spoil management
The use of trenchless methods reduces the insitu volume of material to be
excavated by approximately 10m3 per metre of route, hence considerably
simplifying spoil management requirements. Spoil will be managed by
implementing Statements of Commitment 9, 18, 27 and 28.
Maintenance of access to adjacent properties (including residents and
businesses)
Trenchless construction within residential streets will ensure that access to
properties is maintained along the tunnelling route. The launch and recieval pits
will be located to ensure that access is maintained to adjacent properties.
The need for intermediate pits and the associated impacts to residents can
be avoided by adopting a 24 hour working schedule, as proposed in the
Environmental Assessment.
Potential impacts on access to adjacent properties will be managed by
implementing Statements of Commitment 12 and 13.

2.5.2 Changes 4 and 5: the trenching construction method in
the Environmental Assessment
Trenching will involve the following steps as described in the Environmental
Assessment:
• Site establishment;
• Relocation of existing services;
• Water table management;
• Installation of trench support;
• Excavation of the trench;
• Installation of the pipe;
• Backfilling the trench and removal of trench support and dewatering equipment;
• Installation of section valve pits, scour valves and air release valves; and
• Reinstatement of the ground surface
This remains the case for the project, however the design has been refined
following exhibition of the Environmental Assessment and there are some minor
changes relating to the excavation dimensions.
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Change 4: Excavation – trench depth
The trench will be approximately 4-5.5 m deep, which at its greatest, is 1m
deeper than the 4-4.5 metres indicated in the Environmental Assessment. The
increased depth is required to accommodate pre-fabricated concrete boxes
that will be used at welded joints. The depth along the route will vary and be
influenced by the following:
• At least 1.1m ground cover is required over the pipe,
• At least 150mm bedding is required beneath the pipe;
• The gradient of the pipe relative to the ground level; and
• Pipe with an internal diameter of 1,800mm.
The indicative trench depth is provided in Figures 2-4 and 2-5. The 8.3m wide
working area in Figure 2-4 is indicative of a location where there are substantial
space constraints. The 15m wide working area in Figure 2-5 is indicative of a
location in open space where there are few space constraints (see change 5
below).
Change 5: Width of work area for trenching
The work area will vary between 8.3m-15m wide compared to an indicative width
of 8.3m in the Environmental Assessment. The upper estimate of 15m is in
locations where it is possible to have work areas on both sides of the trench, for
example in open space, and this will allow construction to proceed more rapidly.
The increase in width of the work area, for shored excavations, has resulted
from more detailed investigations into groundwater, safety requirements, and
construction planning carried out since the preparation of the Environmental
Assessment.
Illustrations of the typical work areas are shown in Figures 2-4 and 2-5. Two
primary reasons for the increased width for shored open trenches are:
• Physical barriers are required to protect the public and traffic from construction
activities, as well as to provide a safe workplace for construction crews on
roadside sections. The barriers (eg. Jersey barriers, colourbond steel and/or
substantial footings) will add approximately 1.2 metres in width (0.6m each
side) to the work area; and
• Localised dewatering of the trench will be required for much of the route.
Effective dewatering will need spear-point dewatering pipes, as described in
Section 5.3.2 of the Environmental Assessment. These will be arranged in
parallel rows on each side of the trench. The rows of spears will be placed
approximately 1.5m outside the sheet piling to optimise the dewatering, and
move progressively with the excavation, as shown on Figure 2-5.
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Figure 2.4 Typical trenching operation (space restrictions)
Figure 2-4 Typical trenching operation in areas with substantial space restrictions
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Figure 2.5 Typical trenching operation (in open space)

Figure 2-5 Typical trenching operation in open space
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2.5.3 Assessment of the environmental impacts of changes
4 and 5 to the trenched method relative to the
Environmental Assessment
Construction cost
Construction cost estimates would be refined following completion of
geotechnical and other investigations that will inform the design.
Land use
The increased trench depth will have no effect upon the impacts previously
identified in the environmental assessment with regard to landuse. The potential
increase in the width of the works from 8.3m to 15m where conditions allow,
such as open space, will increase the overall footprint of the works. The increased
width is expected to enable works to progress at a faster rate, and hence the
duration of the disturbance to the areas affected will be reduced. The worksites
will be reinstated following completion of construction as required by Statement
of Commitment 25.
Traffic and access management
Trenching works along or immediately adjacent to trafficked roads may require
the worksite width to be compressed to a practical minimum. Where this
minimum width would still require the occupation of portions of the roadway,
particular traffic management measures may be required. These may include
options such as reducing speed limits or temporarily widening roads and will
form part of the Construction Traffic Management Plan required by Statements of
Commitment 12. This would be prepared in consultation with the road authorities.
Sydney Water would also work with Councils and the community to ensure that
appropriate management measures are implemented to mitigate local impacts.
This may include route sections along Sir Joseph Banks Drive, Euston Road and
Bridge Street.
Noise and vibration
These modifications are not expected to change the impacts identified in the
Environmental Assessment.
Flora and fauna
The use of a wider works area in open areas will increase the footprint of the
works. However the greatly modified nature of the open space areas which will
be subject to the wider works area, for example, parks and the golf course, is
such that additional impacts to fauna and flora are not anticipated.
Indigenous and non-indigenous heritage
These modifications are not expected to change the impacts identified in the
Environmental Assessment.
Spoil management
The increase in trench depth by up to 1m will increase the amount of spoil
generated, and potential impacts will be managed by Statement of Commitment
9. Increasing the width of the worksite will not affect the spoil volume to be
generated, but will facilitate its safe handling and if applicable, temporary storage.
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2.6

Changes 6-13: the construction method
across Botany Bay

This section sets out changes to the construction method for the Botany Bay
crossing described in the Environmental Assessment and assesses the impact of
the changes.

2.6.1 Changes 6 and 12: the construction method at Silver
Beach construction compound and through the
seagrass beds at Silver Beach
Changes 6 and 12 replace relevant construction method described in the
Environmental Assessment. Change 6 includes four components which are
discussed separately below.
Change 6a: Sheet piling through the seagrasses and the temporary jetty
The construction method in the Environmental Assessment proposed a trench
through the seagrass beds to a point approximately 600m offshore. Trenching
would include the installation of sheet piles to reduce the width of the trench
to 10 metres. The sheet piles would be cut off below the water surface,
approximately 1m above bed level. The sheet piling would initially be carried
out from land based equipment, however once construction extended beyond
the reach of land based equipment, the construction equipment would be
placed on a temporary work platform adjacent to the sheet pile wall to assist
construction of the section that is beyond the reach of shore based equipment
and the shallowest depth for barge excavation. In the Environmental Assessment,
this platform was estimated to be used for the first 100m offshore with barge
mounted equipment used for the remaining 500m.
Further consideration has been given to the construction method through the
seagrass beds following exhibition of the Environmental Assessment. It is now
proposed that a temporary jetty will extend 300m offshore to enable excavation
and backfill activities to be undertaken using land based equipment. The change is
required due to water depth and the altered pipelaying method described below.
Further consideration of the construction method has reduced the width of
the trench between the sheetpiles from 10m to approximately 9m. This would
potentially avoid excavating an area of approximately 600m2.
The temporary jetty will be installed by a crane, which will construct the work
platform one span (10m) at a time. Two 600mm diameter steel tubular piles will
be driven into the seabed by hydraulic pile driving equipment. Once piles are
installed to the correct depth, a span is placed and welded into position. The crane
then tracks forward onto the newly constructed span and constructs the next
span. The construction of the jetty would take approx 3 days per 10 metres span,
ie 90 days for the 300m platform. The platform would be removed in a similar
manner only in reverse.
The total duration of works being staged from Silver Beach from commencement
of sheet piling to completion of decommissioning is estimated to be 16-18
months. This is a change from the anticipated duration in the Environmental
Assessment, which estimated that the construction compound would operate
for 12-15 months. Construction of the sheet piling and temporary work platform
would take about 5 months and would be in place for about 7-8 months prior to
decommissioning.
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Change 6b: Installation of silt curtains
The Environmental Assessment proposed that temporary silt curtains would be
installed around the sheet piles prior to the commencement of dredging and
remain in place until backfilling is complete. The change in construction method
proposes that silt curtains extend around the active excavation zone rather
than the entire extent of sheetpiles. The silt curtains would be removed once
excavation is complete and then re-installed prior to backfill commencing.
Change 6c: Excavation of the trench
The Environmental Assessment proposed that a trench approximately 4m
deep would be excavated between the sheet piles. It proposed that land based
equipment would be used initially and then the equipment would be transferred
to a temporary jetty for the section between the reach of shore based equipment
and the shallowest depth for barge construction, which was anticipated to be the
first 100m of trench.
The Environmental Assessment estimated that approximately 26,000m3 of spoil
would be excavated using barge mounted equipment along the remaining 500m
of trench.
The changed construction method maintains the approximate trench depth
however proposes to store material excavated by equipment using the jetty (first
300m) at the Silver Beach compound. The remaining material excavated from
between the sheet piles would be stored along the north-south batter of the
existing dredged basin adjacent to the runway expansion into Botany Bay.
Change 6d: Connection of pipeline across Botany Bay to the land based
pipeline at Silver Beach
The Environmental Assessment proposed to connect the pipeline across Botany
Bay to the land based pipeline at Silver Beach by:
• Fabricating a 600m long section of pipe at the Cook Park construction
compound;
• Towing the 600m long section of pipe to the most seaward point of the sheet
piled section at Silver Beach;
• Winching the 600m section of pipe towards the beach to place it within the
sheet piled trench; and
• Connecting it to the land based pipe.
The changed construction method involves positioning the lay barge 800m
offshore in alignment with the trench. The pipe strings would be welded on the
lay barge and pulled into the trench by a shore based winch. The lay barge would
produce approximately 96m of twin pipe per 24 hour period and the operation
would take approximately 9 days.
Change 12: Silver Beach temporary construction compound
The Environmental Assessment estimated that the construction compound at
Silver Beach would occupy an area of approximately 0.5 hectares and would be
located on temporarily reclaimed land extending about 40m offshore between
adjacent groynes. It was estimated to operate for approximately 12-15 months
and include a range of construction related facilities such as perimeter fencing to
exclude public access; a storage area for spoil (approximately 5,000m3); storage
areas for equipment; and ancillary facilities such as site sheds, sheet piles, tube
piles, structural steel and amenities.
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Detailed design undertaken since exhibition of the Environmental Assessment
indicates that, if a trenched method through the seagrass is selected, the Silver
Beach compound is required to be approximately 1.2 hectares, with a reclaimed
area extending between adjacent groynes to about 75m offshore. It will operate
for a period of approximately 16-18 months and include perimeter fencing
for public safety; a storage area for excavated material from the first 300m of
excavation offshore (approximately 10,000m3); storage areas for equipment; and
ancillary facilities such as site sheds, sheetpiles, tube piles, structural steel and
amenities. It will also accommodate the launch pit and work area required for the
trenchless construction under Dampier Street as described in Section 2.5.1.
The site will be rehabilitated as required by Statement of Commitment 25
following completion of construction.

2.6.2 Assessment of the environmental impact of changes 6
and 12 relative to the Environmental Assessment
The assessment indicates that the changes to the construction method, which
have resulted from further investigations during the detailed design phase, will
not result in an environmental impact greater than indicated by the Environmental
Assessment.
Geotechnical conditions
Geotechnical conditions in the vicinity of Silver Beach would be suitable for
trenched construction.
Construction time
This section of the route is able to be constructed using trenched methods within
the overall project timeframe.
Environmental impact
The assessment has been limited to the key issues, namely:
• Aquatic ecology;
• Coastal processes;
• Noise; and
• Management of dredged material.
Aquatic ecology
Seagrass beds offshore Silver Beach that contain three species of seagrass
Zostera capricorni or eelgrass; Posidonia australis or strapweed; and Halophila
ovalis or paddleweed. Of these species, Posidonia requires the greatest
management consideration due to its slow reproduction by vegetative rhizomes
and poor production of flowers and propagation by seed.
The trenching method as described in the Environmental Assessment and above,
will manage the impacts on the seagrass beds through the implementation
of Statement of Commitment 1. This requires the preparation of a Seagrass
Management Plan for implementation during, and post-construction and
Statement of Commitment 2 requires a Compensatory Seagrass Package that
details how any loss of seagrass at Silver Beach associated with construction will
be offset.
Coastal processes
As indicated in the Environmental Assessment, the results of coastal process
modelling (CLT July 2007) show the following.
• The project is not predicted to affect the swell wave climate in the vicinity of
either the entrance to Port Botany or the Caltex wharf. The predicted small
increases in wave activity at the airport runways would not cause any adverse
impacts because rock armouring protects these areas;
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• The results of current modelling indicate that changes in current speed and
direction would be small and restricted to the immediate vicinity of the works;
• Simulations of the potential impacts on sediment transport at Towra Beach
were undertaken. The modelling of swell waves predicted that construction
would cause changes to swell waves at Towra Beach, however the results
of sediment transport modelling indicate that potential impacts to sediment
transport on Towra Beach would not be significant; and
• The swell wave modelling predicted that there would be changes in the
wave climate at Silver Beach, to the west of the delivery system. It is unlikely
however, that there would be any impacts on sediment transport because the
groyne field acts to stabilise the beach.
The coastal process assessment in the Environmental Assessment was based
on a temporary work platform extending approximately 100m offshore. The
proposed temporary work jetty will extend approximately 300m offshore,
however as it involves piles installed every 10m it will not create a barrier to wave
patterns. The temporary work jetty would be transparent to waves and currents
and would not impact the coastal processes.
Noise
Noise modelling was undertaken to assess the likely impacts of site
establishment and construction activities at the Silver Beach construction
compound, for trenching construction methods.
Section 6.3.5 summarises the results of the noise assessment and indicates that
activities at Silver Beach could exceed the noise goals by between 0-18 dB(A)
when mitigation measures such as barriers or enclosures are implemented.
Trenching construction activities would occur during the day time. The levels
of mitigation noted in Table 6.2, can be achieved by implementing measures
such as the use of best available technology economically achievable, and fixed
or mobile screens. Other mitigation measures are provided in Table 2.2 which
presents options that may be considered singularly or in combination with
indicative noise level reductions that may be achieved.
Potential noise impacts would be managed by implementing Statement
of Commitment 11, which requires preparation of a Construction Noise
Management Plans prior to construction.
Management of dredged material
Detailed coastal processes modelling was undertaken by Cardno Lawson Treloar
(CLT) (July 2007), to assess the impact on coastal processes of the temporary
storage within the existing dredge basin. Refer to Section 2.6.5 for discussion on
the impacts of temporary storage of excavated material in the bay.

2.6.3 Change 10: trenchless construction under the seagrass
beds at Silver Beach
Trenchless construction under the seagrass beds from Silver Beach to a point
approximately 800m offshore is being investigated. If feasible, this is Sydney
Water’s preferred construction method. This changes the construction method
described in the Environmental Assessment.
Trenchless construction would involve:
• A dual launch pit at the Silver Beach compound approximately 13m by 10m.
This would align with the tunnel route under the seagrasses. A separate launch
pit (approximately 10m by 5m) in the Silver Beach compound would be aligned
with the tunnel under Dampier Street;
• A construction compound at Silver Beach of approximately 0.5 hectares
incorporating the two launch pits;
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• Two tunnelling machines would be launched to create tunnels for the
1,400mm diameter pipes under the seagrass beds. The pipeline would pass
approximately 6m under the seagrass beds and would terminate approximately
800m offshore at a depth of 6m below the seabed, beyond the seagrass beds
at Silver Beach;
• Tunnelling would occur 24 hours a day to achieve the 800m drive;
• The tunnelling machine would be sealed approximately 800m offshore, the
pipelines would then be cleared and flooded to create even pressure on either
side of the tunnelling machines;
• A cutter suction dredger would excavate to within 1m of the tunnelling
machines and then a separate vessel with a suction tool would continue to
excavate the remaining material around the machines. A barge mounted crane
would then remove the machines and would disturb an area approximately 60m
wide. Removal of the machines would take approximately 3 weeks, operating
24 hours per day; and
• The total duration of works being staged from Silver Beach from
commencement of sheet piling to completion of decommissioning is estimated
to be 10 months.

2.6.4 Assessment of the environmental impact of change 10
relative to the environmental impacts relative to the
Environmental Assessment
The assessment indicates that the changes to the construction method, which
have resulted from further investigations during the detailed design phase, will
not result in an environmental impact greater than indicated by the Environmental
Assessment.
Geotechnical conditions
Geotechnical conditions in the vicinity of Silver Beach would be suitable for
trenchless construction.
Construction time
This section of the project is able to be constructed using trenchless methods
within the overall project timeframe. The trenchless construction method through
the seagrass beds would operate for approximately 10 months, which is 6-8
months less than the proposed trenched method.
Environmental impact
The assessment has addressed the key issues, namely:
• Aquatic ecology;
• Coastal processes;
• Noise; and
• Management of dredged material.
Aquatic ecology
Trenchless construction under the seagrass beds to a point approximately 800m
offshore would avoid the seagrasses offshore from Silver Beach. A detailed
survey of the aquatic ecology will be undertaken at the retrieval points for the
tunnelling machines if this method is selected.
Coastal processes
The same coastal process model used to assess the trenched method in the
Environmental Assessment was used to assess the trenchless method. As set
out in Section 2.6.2, a comparison of the results indicates that both construction
methods would have similar impacts on coastal processes.
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Noise
Noise modelling was undertaken to assess the likely impacts of site
establishment and construction activities at the Silver Beach construction
compound, for trenchless construction methods.
Section 6.3.5 summarises the results of the noise assessment and indicates that
activities at Silver Beach would exceed the construction noise goal by 0 - 14dB(A),
with mitigation measures such as barriers or enclosures implemented.
The compound would also include launch pits for trenchless construction along
Dampier Street as well as a launch pit for trenchless construction under the
seagrass beds offshore Silver Beach (if this method is selected). Section 5.3.5
summarises the results of modelling of noise levels for the launch pits at the
Silver Beach construction compound. It indicates that establishment of the launch
pit may exceed the construction noise goal by up to 14B(A) during the daytime
period when mitigation measures are implemented. Establishment of the launch
pit would take approximately 8 weeks of which sheet piling activities occur for
approximately 2 weeks. Once the tunnelling activities commence
24 hours a day, activity would meet the construction noise goal during the
daytime period and exceed the night time noise goal by up to 11dB(A) when
mitigation measures are implemented.
The night time exceedance is based on the predicted noise external to the
dwelling, and as such is a conservative estimate. The impact experienced
internally and in particular sleep disturbance, is anticipated to be generally within
current policy (DECC, Environmental Noise Control Manual, 1994) of background
plus 15dB(A).
The levels of mitigation noted in Table 6.2, can be achieved by implementing
measures such as the use of best available technology economically available,
and fixed or mobile screens. Other mitigation measures are provided in Table 2.2
which presents options that may be considered singularly or in combination with
indicative noise level reductions that may be achieved.
Potential noise impacts would be managed by implementing Statement
of Commitment 11, which requires preparation of a Construction Noise
Management Plans prior to construction.
Management of dredged material
Detailed coastal processes modelling was undertaken by Cardno Lawson
Treloar (CLT) (Pipeline Crossing of Botany Bay, Coastal Processes (July 2007),
to assess the impact on coastal processes of the temporary storage within the
existing dredge basin. This concluded that there would be no identifiable long
term changes in coastal processes. Refer to Section 2.6.5 for discussion on the
impacts of temporary storage of excavated material in the bay.

2.6.5 Changes 7, 9, 11, and 13: construction between the end
of the seagrass beds at Silver Beach and Kyeemagh
Changes 7, 9, 11 and 13 replace relevant sections of the project as described in
the Environmental Assessment.
Change 7: Excavation of the trench and pipe laying
In the Environmental Assessment, the construction method across the bay
involved towing 500m long pipestrings from the construction compound at
Kyeemagh to the work area in the bay. The trench across the bay would be
excavated using a cutter suction dredge (or similar dredging equipment). The
base of the trench would be approximately 4m deep, 8m wide at the base,
and have batter slopes of 1(vertical): 5(horizontal), leading to a trench footprint
approximately 48m wide. The first 500m of trench beyond the sheet piles would
be excavated and the pipeline placed in the trench. The next 500m of the trench
would then be dredged. Once dredging is complete, the pipeline would then
be laid in the trench. The third 500m of trench would then be dredged and the
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material used to fill the first 500m section of trench beyond the sheet piles at
Silver Beach. As pipestrings would be approximately 500m long, the construction
method in the Environmental Assessment required two 500m sections of trench
to be open at any one time.
The construction method has been changed to use a lay barge. This construction
method involves pipe sections (generally 12m long) being transported out to
a lay barge, where the sections are welded directly to the pipe being laid into
the trench, rather than pipe strings being towed out to the barge. The changed
construction method allows for continuous pipe laying as the lay barge moves
along the route. The lay barge will be supplied with pipe sections daily via a supply
barge. Figure 2-6 shows an indicative representation of a lay barge and the
operation in plan and section form.
As indicated in Figure 2-6, the trench will be excavated using two cutter suction
dredgers. The first dredger will excavate the bulk of the trench and the second
dredger will trim the trench to the required dimensions. The lay barge will follow
the dredgers to install the pipelines within the trench. As the pipelines are
installed, two dredge discharge barges will fill the trench. The vessels will work
24 hours a day and move progressively across the bay. Silt curtains will surround
the discharge barges to manage potential turbidity impacts on water quality.
Two 500mm diameter pumping lines will transfer dredged material from the
cutter suction dredges in the front to the dredge discharge barges at the rear.
The pumping lines will be submerged on the seabed and will rise to two barge
mounted booster pumps between the cutter suction dredges and discharge
barges. The booster pumps are required to achieve the pumping distance and one
will be required on each pumping line.
Up to 200,000m3 of the initial dredged material will be temporarily stored along
the south western margin of the north-south batter of the existing dredge basin
next to the runway in Botany Bay with the balance of the material excavated
along the route to be used progressively as backfill.
The trench will be approximately 10m wide at the base and have batter slopes of
1 (vertical): 4 (horizontal), leading to a trench footprint approximately 42m wide
(refer to Figure 2-7) which is slightly less than the Environmental Assessment
(48m wide).
The spread of the installation operation is in the order of 1,300m with the length
of the fully formed trench being the distance between the second dredge barge
and the initial dredge discharge barge, which is approximately 900m (refer to
Figure 2-6). An exclusion zone is required around the vessels and is likely to have
dimensions of 1,500m by 800m to include (refer to Figure 2-8):
• 100m in front of the leading dredger;
• 100m behind the trailing discharge barge; and
• 400m either side of the lay barge, dredgers and discharge barges.
Once the pipe is installed either between the sheetpiles at Silver Beach or in the
tunnels, the lay barge will commence moving along the route towards Kyeemagh,
laying pipe at a rate of approximately 96m per day. The lay barge will commence
operation approximately 800m from Silver Beach and operate 24 hours a day
until approximately 500m offshore at Kyeemagh. It would operate during general
construction hours from approximately 500m offshore at Kyeemagh to the
temporary jetty.
Change 9: Connection of the pipeline across Botany Bay to the land based
pipeline at Kyeemagh
The Environmental Assessment proposed that a 160m long section of pipe would
be winched into position from the construction compound to enable it to be
welded to the offshore pipeline.
The changed construction method involves the lay barge continuing landward
until it reaches the sheetpiling. At this point, the pipes will be lifted from the barge
by a crane on a temporary work platform. The barge will then dock next to the
temporary work platform and will support pipe laying activities undertaken with
land based equipment.
2.44

Desalinated Water Delivery System Preferred Project Report

Refinements and changes to the project since exhibition of the Environmental Assessment

2.45

Dredge discharge
barge (2)

1500m x 800m
exclusion zone

Dredge discharge
barge (1)

100m

Plan (not to scale)

Dredge discharge
barge (1)

Cross section (not to scale)

Booster pump
barge

500mm dredge
pumping lines

Dredge discharge
barge (2)

Dredge
pumping lines

Figure 2-6 Indicative lay barge operation

Figure 2.7 Indicative lay operation across the bay

800m

Pipeline

Booster pump
barge

1500m

Laybarge

1300m
1500m

800m
1300m

Anchor points

Booster pump
barge

Anchor points

Laybarge
Cutter Section
Dredge (2)

Cutter Section
Dredge (2)

100m

Cutter Section
Dredge (1)

Cutter Section
Dredge (1)

Not to scale

Trench

Figure 2.8 Indicative trench across Botany Bay

Figure 2-7 Indicative trench across Botany Bay
42m
2.5m

Dredged material
replaced in trench
1

4

Seafloor
Seabed

Dual pipeline

Dredged trench
10m
Not to scale

Change 11: Concrete mattresses
The Environmental Assessment proposed placing concrete mattresses over the
pipeline beneath the bay to ensure the pipeline remains submerged in the trench
and also to provide protection.
The revised construction method uses pipes that are already encased in a 100150mm reinforced concrete coating to ensure that the pipeline does not become
buoyant in the trench. Concrete mattresses will only be placed over those parts of
the pipeline that require added protection.
Change 13: Temporary storage of dredged material
Approximately 200,000m3 of material removed from the initial sections of the
trench off Silver Beach will need to be temporarily stored prior to its reuse for
backfilling of the last section of trench off Kyeemagh. Disposal of this material off
site and its replacement with imported fill is not acceptable due to the impacts
of trucking these materials and the requirement to backfill the trench with like
material for ecological reasons.
The Environmental Assessment did not propose a method for temporary storage
of this initial material. The Environmental Assessment noted that DPI, at the time,
would not permit temporary storage of the material on the seabed in Botany Bay.
Four options for temporary storage were subsequently considered and discussed
with DPI and DECC, namely:
• ‘Ribbon storage’ of the material along the route of the delivery system beyond
the first dredged section, up to the seaward end of the temporary work
platform at Lady Robinsons Beach;
• Reclamation of the foreshore at Kyeemagh, from the temporary work platform
north to the Cooks River entrance;
• Within the footprint of the Port Botany Expansion project proposed by Sydney
Ports Corporation; and
• Within the existing dredge basin located to the west of the first airport runway
extension into Botany Bay.
The first two options were dismissed. In the case of the ‘ribbon storage’ option it
was dismissed because of the risk of storms dispersing the material. In the case
of the foreshore reclamation option at Kyeemagh because of adverse impacts on
wave climate and sedimentary processes near the Cooks River entrance.
Utilisation of the Port Botany Expansion footprint is dependent on the relative
timing of the Port Botany Expansion project and the desalinated water delivery
system project and for this reason could not be relied upon. However use of
the Port Botany Expansion footprint remains a possibility and has not been
discounted.
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Figure 2.9 Indicative exclusion zone
Figure 2-8 Indicative temporary exclusion zone around works in Botany Bay
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In-principle agreement was reached with DPI and DECC that it would be possible
to utilise the existing dredged basin west of the airport runway for temporary
storage subject to acceptable impacts on coastal processes, water quality and
aquatic ecology. Three options within the dredged basin were subsequently
examined:
1. On the bed at the southern end of the dredged basin;
2. On the bed at the northern end of the dredged basin;
3. Along the south western margin of the north-south batter of the dredged
basin.
The latter option (3) was suggested by DPI to minimise disturbance of the
sediments across the bed of the basin, which generally have a higher mud
content than sediments on the batter. This would reduce the risk of dredging the
insitu muddier bed sediments when recovering the stored material and reduce
potential impacts on juvenile snapper which tend to school within the basin.
Detailed coastal processes modelling was undertaken by CLT (July 2007), to
assess the impact on coastal processes of the temporary storage options within
the existing dredged basin. The modelling assessed the potential impacts relating
to swell waves and affects on Lady Robinsons Beach between Dolls Point and
Kyeemagh. As a result of these investigations, it is proposed that temporary
storage of dredged material occur along the north-south batter of the dredge
basin (i.e. option 3).
The option to store the dredged material at the southern end of the dredged
basin is not proposed because although it would result in a similar magnitude of
sediment transport rate change as option 3, the long term storage of the residual
dredged material along the north-south batter presents less change to longshore
sediment transport than the storage at the southern end of the basin.
The option of temporary storage on the bed at the northern end of the dredge
basin was ruled out due to the higher concentrations of contaminants in the insitu
bed sediments in this area, the greater thickness of the sediments, and the longer
pumping distances involved.
Two cases were considered for the proposed temporary storage of dredged
material occur against the north-south batter:
• A 1250m long band approximately 100m wide situated below a depth of 5m
below chart datum (-5m CD); and
• A 680m long band approximately 100m wide situated below -4m CD.
The longer term impact of permanent storage of approximately 35,000m3 of
‘residual’ material not required for backfilling was also modelled. This represents
the volume occupied by the twin pipes across the Bay.
It is proposed to store the material along a 680m long band approximately 100m
wide situated below -4m CD as it affected a smaller area. Placement of the
material along the north-south batter will occur using a submerged diffuser below
a disposal barge. The barge and diffuser will be surrounded by a silt curtain to
manage water quality impacts by limiting migration of fine sediments contained
in the dredged material and fine sediments located on the batter which could be
disturbed during the placement process. The silt curtain would extend into the
water column to a depth that would prevent a visible plume at the water surface
beyond the perimeter of the silt curtain.

2.6.6 Assessment of the environmental impacts of changes 7,
9, 11 and 13 relative to the Environmental Assessment
The changes to the construction method across the bay, which have resulted
from further investigations during the detailed design phase, will not result in an
environmental impact greater than indicated by the Environmental Assessment.
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Geotechnical conditions
Geotechnical conditions across the Bay indicate that it is suitable for construction.
Construction time
The lay barge option is able to be constructed within the overall project
timeframe.
Environmental impact
The assessment has been limited to the key issues, namely:
• Aquatic ecology;
• Coastal processes and the storage of dredged material; and
• Noise.
Aquatic ecology
Investigations undertaken by The Ecology Lab (2005) as part of the Environmental
Assessment of the Concept Plan indicate that the existing dredged basin is
characterised by unvegetated soft sediment that consists mainly of fine silt.
Evidence of bioturbation (small holes made by various benthic organisms) was
seen throughout much of the dredged basin. Organisms observed during the
survey associated with this habitat included large polychaetes (tube worms),
starfish and sea pens. Juvenile snapper are known to school within the basin.
Storage of dredged material would impact a small portion (approximately 5%) of
the dredged basin and would not have a significant impact on aquatic ecology.
It is likely that benthic fauna would recolonise the area following completion of
construction.
Potential impacts on aquatic ecology will be managed by implementing Statement
of Commitments 4, 5 and 6.
Coastal processes and the storage of dredged material
Dredged material would be stored along the north-south batter of the dredged
basin below -4m CD as the results of coastal process modelling indicates that this
option would result in less shoreline change relative to the other storage options
within the dredged basin. Results of the modelling indicate that the temporary
storage of 200,000m3 of dredged material at this location leads to changes in
the wave parameters; occurring mainly in the area between south of President
Avenue and north of Dolls Point where groynes are present.
The changes in the effective wave height are limited to a few centimetres with
mean direction changes of up to 2 degrees. The potential sediment transport
rate changes are commonly between 100 and 400m3/year with a maximum of
1300m3/year. In terms of shoreline evolution this may lead to recession/progradation in the order of 0.5m over a 6 months period. Such minor short-term
changes would not be identifiable amongst other ongoing changes. The changes
would be fully contained within the groyne compartments.
Changes in effective wave height due to the long term storage of 35,000m3 are
negligible and changes in the mean wave direction are typically less than
1 degree. Where changes in wave direction are greater, towards the northern
end of Lady Robinsons Beach, swell wave conditions are not sufficient to initiate
sediment transport, event in a 20 year annual recurrence interval storm event.
Potential impacts on coastal processes will be managed by implementing
Statement of Commitment 7 which requires monitoring of Lady Robinsons
Beach, north of the construction compound during construction. The profile will
be reinstated from areas of build-up it required.
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The insitu sediments in the placement area in the dredged basin have
concentrations of contaminants below the Interim Sediment Quality Guidelines
low values. Disturbing these sediments would be unlikely to have an
unacceptable impact on water quality, aquatic ecology or human health within
Botany Bay. Potential impacts will be managed by implementing Statement
of Commitment 3 which requires development of work practices to manage
sediment bound contaminants and acid sulphate soils along the route.
Noise
Noise modelling was undertaken to assess the likely impacts of the lay barge
construction method across Botany Bay and the results are presented in Section
6.3.5 and summarised below. The modelling assumed implementation of noise
mitigation measures in the form of noise enclosures.
The operation on the lay barge will be 24 hours a day, however it may operate
12 hours per day when it is approximately 500m from the seaward extent of the
sheet piling at Kyeemagh.
The results indicate that the construction noise goal at the nearest residences
at Kyeemagh would be exceeded by approximately 1dB(A) during the day and
15dB(A) at night.
The exceedance at Kyeemagh must be considered in the context that the
lay barge / dredgers will be operating approximately 200m from the nearest
residence for around 4 to 6 weeks, prior to that the noise is attenuated by
distance from the shore.
The goals would be complied with at Silver Beach during the day and would
exceed the noise goals by 6dB at night.
The levels of mitigation noted in Table 6.2, can be achieved by implementing
measures such as the use of best available technology economically achievable ,
and fixed or mobile screens. Other mitigation measures are provided in Table 2.2
which presents options that may be considered singularly and/or in combination
with indicative noise level reductions that may be achieved.
Potential noise impacts would be managed by implementing Statement
of Commitment 11, which requires preparation of a Construction Noise
Management Plans prior to construction.

2.6.7 Change 8: construction through the beach zone at
Kyeemagh
Shore crossing at Kyeemagh
The Environmental Assessment proposed that the shore crossing at Kyeemagh
would be undertaken using a similar method to that applied at Silver Beach, which
involved construction within sheetpiles that would extend approximately 160m
offshore from the low water mark, depending on water depth. Works would be
undertaken either from land or using a temporary jetty. The sheetpiles would
extend above the water surface rather than be cut off 1m above the seabed.
As a result of detailed design undertaken following exhibition of the
Environmental Assessment, it is proposed that the sheet piles will extend
approximately 190m offshore from low water mark.
A temporary work platform extending a total of approximately 400m into Botany
Bay will be made of:
• The first 200m will be sheet piled and backfilled to form a solid quay
approximately 14m wide; and
• The second 200m comprise a jetty to be constructed using the same methods
proposed for Silver Beach.
This temporary work platform will be used to assist with laying the pipe from the
barge into the 9m wide trench excavated between the sheet piles.
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The principal difference between the current proposed crossing and that
described in the Environmental Assessment is that the solid portion (the quay)
of the temporary work platform would extend approximately 190m from the
mean high water mark whereas this distance in the Environmental Assessment
was approximately 160m. In addition, a jetty would extend approximately 200m
beyond the quay. To provide sufficient temporary land area for construction
activities at Kyeemagh, it is proposed to install sheet piling to the north of the
temporary work platform, towards the Cooks River entrance, situated at about
mean sea level along the beach. The area between Cooks Park and the sheet
piling will be filled to enable use as a construction compound.
Kyeemagh construction compound
The Environmental Assessment estimated that the construction compound at
Kyeemagh would occupy an area of approximately 3 hectares (250m x 120m)
within Cooks Park and serve as a staging point for the construction of the pipeline
across the bay with pipe strings being fabricated within the compound.
The construction compound would be located within the same portion of Cook
Park as described in the Environmental Assessment. Ground levels on the
eastern edge of the site, near the beachfront, would need to be raised by up
to 4m. It is intended that fill would be sourced from the early dredging works,
however this would be confirmed once the construction program has been
finalised.
The compound will accommodate the launch pit for trenchless construction from
Cook Park, under Tancred Avenue to the north side of Muddy Creek.
The construction compound will generally operate as described in the
Environmental Assessment, that is for a period of approximately 25 months and
will include perimeter fencing for public safety; facilities for the delivery, transfer,
fabrication and storage of pipes; a storage area for material excavated between
the sheet piles; storage areas for plant and equipment; and ancillary facilities such
as site sheds and amenities. Access to the construction compound will be via
General Holmes Drive.
Cook Park will be rehabilitated in accordance with Statement of Commitment 25
following completion of construction.

2.6.8 Assessment of the environmental impact of change 8
relative to the Environmental Assessment
The assessment indicates that the changes to the construction method, which
have resulted from further investigations during the detailed design phase, will
not result in an environmental impact greater than indicated by the Environmental
Assessment.
Geotechnical conditions
Geotechnical conditions across the Bay indicate that it is suitable for construction.
Construction time
The changes will facilitate the lay barge construction method and trenchless
construction under Tancred Avenue and will occur for a period similar to that
proposed in the Environmental Assessment.
Environmental impacts
Coastal processes
The impact on coastal processes of the longer temporary work platform and
sheet piling extending to the north have been modelled by CLT (July 2007). It
is predicted that changes in swell wave activity would cause sediment to be
transported north along the beach. This has the potential to result in an increase
of approximately 0.3m to the width of the beach adjacent to the Cooks River
training wall, with a similarly sized similar reduction in beach width immediately
north of the sheet pile wall. This predicted impact is small and could be readily
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controlled through measures such as relocation of sand from areas of build-up to
areas of erosion.
The results show that:
• The impact of the temporary work platform may necessitate maintenance
of the section of beach between the structure and the Cooks River entrance
during the construction period. This would involve moving sand in a southward
direction from near the Cooks River entrance back to the northern side of the
temporary work platform; and
• The impact of a temporary sheet pile wall located at about mean sea level
along the beach to the north of the temporary work platform is not significant.
Modelling of the impacts of this wall and no wall show similar results.
The beach is expected to return to its original profile following completion of
the works. Statement of Commitment 7 requires monitoring of Lady Robinsons
Beach, north of the construction compound. The profile will be re-instated if
required.
The proposed temporary work jetty will extend approximately 200m beyond the
quay, however as it involves piles installed approximately every 10m it will not
create a barrier to wave patterns. The temporary work jetty would be transparent
to waves and currents and would not impact the coastal processes.
Noise
Potential noise from construction activities at the Kyeemagh construction
compound were modelled and the results are presented in Sections 6.3.5 and
7.3.5 below. The results indicate that the construction noise goal at Kyeemagh
would be exceeded by 0 - 10 dB(A), when mitigation measures are implemented.
The Kyeemagh compound would also include a launch pit for trenchless
construction under Tancred Avenue and Muddy Creek. Sheet piling during
establishment of the launch pit may exceed the construction noise goal by up to
9dB(A) during the daytime period when mitigation measures are implemented.
Establishment of the launch pit would take approximately 8 weeks of which
sheet piling will generally be limited to 2 weeks. Once the tunnelling activities
commence 24 hours a day, the activity would meet the construction noise goal
during the daytime period and exceed the night time noise goal by 8dB(A).
The levels of mitigation noted in Table 6.2, can be achieved by implementing
measures such as the use of best available technology economically achievable,
and fixed or mobile screens. Other mitigation measures are provided in Table 2.2
which presents options that may be considered singularly and/ or in combination
with indicative noise level reductions that may be achieved.
Potential noise impacts would be managed by implementing Statement
of Commitment 11, which requires preparation of a Construction Noise
Management Plan.

2.7

Process for selecting the option to be
constructed for sections where refinements
and/or changes are in addition to the project
described in the Environmental Assessment

As indicated in Sections 2.1 - 2.6, the project includes several refinements to the
route or changes to the construction method that are in addition to the project
as described in the Environmental Assessment and require further consideration
during detailed design prior to selecting a single option. These include:
• Refinement 3: trenchless construction under the seagrass beds at Silver Beach.
This change in construction method (Change 10) would also require the route to
be refined;
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• Refinement 4: the section through the Kogarah Golf Course has been refined
to also include an alignment within the RTA’s corridor for the proposed F6
extension;
• Refinement 7: the section between Campbell Street and Sydney Park Road
has been refined to also include an alignment within Sydney Park and close its
eastern boundary; and
• Refinement 8: the section between Sydney Park and Ashmore Street, beneath
Mitchell Road.
The refinements and changes have been evaluated against the following selection
criteria identified in Section 5.3 of the Environmental Assessment and the
options will also be evaluated against the same criteria:
• Maintenance of access to adjacent properties (including residents and
businesses);
• Geotechnical conditions;
• Construction time;
• Environmental impact; and
• Construction cost.
The overriding requirement continues to be ”…that the method employed results
in an environmental impact no greater than indicated by this environmental
assessment” (Section 5.3.1).
The results of geotechnical investigations that are currently underway will have
a substantial bearing on the feasibility of the refinements and changes that
are additional to the Environmental Assessment. This is because geotechnical
conditions may affect the suitability of different construction methods, as well as
the duration and cost of construction at particular locations.
The potential environmental impacts of the refinements and/or changes to the
project are assessed in this Preferred Project Report and have been found to
reduce the overall environmental impacts relative to the project assessed in the
Environmental Assessment. Further environmental impact assessment is not
proposed and the results of the assessments undertaken for the Preferred Project
Report would be considered as part of the selection criteria.
Sydney Water is seeking Project Approval for the preferred project outlined in
Chapter 10 and this includes all refinements and changes presented in this
Preferred Project Report.
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3. The
Assessment
Process
3.1

Summary of assessment process

As outlined in Chapter 2 of the Environmental Assessment and described below,
the assessment process involves a number of key decision points.

3.1.1 Planning approval process
On 16 November 2005, the Minister for Planning declared the desalination project
to be a ‘critical infrastructure’ project pursuant to section 75C of the EP&A Act.
This declaration included: ‘pipelines and/or tunnels from the plant across Botany
Bay to the Sydney Water Corporation water supply system for the distribution of
drinking water’.
Under section 75B(3) of the EP&A Act, if part of any development is a project to
which Part 3A of the Act applies, the other parts of the development are taken to
be a project to which Part 3A applies. Accordingly, the requirements of Part 3A
of the Act apply to the construction, operation and maintenance of the delivery
system and the Minister for Planning is the approval authority. The Department
of Planning has confirmed, in the Director-General’s Environmental Assessment
Report for the desalination project (September 2006), that ‘it would also be
appropriate for the connecting pipelines to be subject to assessment under Part
3A of the Environmental Planning and Assessment Act 1979’.
As part of the Concept Approval for the Kurnell desalination project, the Minister
for Planning required a separate assessment process for the desalinated water
distribution system under Part 3A of the EP&A Act 1979.

3.1.2 Environmental Assessment
As requested by the Director-General of the Department of Planning, Sydney
Water prepared an Environmental Assessment to accompany its application
for Project Approval for the delivery system. The Environmental Assessment
was exhibited between 26 April 2007 and 28 May 2007, during which time the
public, government agencies and other stakeholders made submissions to the
Department of Planning.
The Environmental Assessment:
• Described the project and its likely components;
• Identified project components, including the preferred alignment and
construction methods;
• Complied with the Director-General’s environmental assessment requirements
for the project and the Department of Planning’s draft guidelines for the
assessment of major projects under Part 3A;
• Assessed impacts with a specific focus on identified key issues; and
• Presented a Draft Statement of Commitments that defined the management,
mitigation and monitoring regime that Sydney Water would implement to avoid,
reduce and manage environmental issues.
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3.1.3 Preferred Project Report
On 9 July 2007, the Director-General of the Department of Planning advised that:
In accordance with section 75H(5) of the Environmental Planning and
Assessment Act (the Act), I understand that copies of all submissions
received during the public exhibition of the Environmental Assessment for
this proposal have been forwarded to you.
In accordance with section 75H(6) of the Act, The Director-General
requires the Proponent to address the issues raised in these submissions
by 14 August 2007, or as otherwise agreed with the Department. If the
response requires changes to the project to minimise its environmental
impact or affects the statement of commitments, the Director-General
requires a preferred project report to be prepared and/ or the statement of
commitments to be revised.
Sydney Water has amended the project following consideration of issues raised in
submissions and receipt of information arising from additional environmental and
engineering investigations. The Statement of Commitments has been revised to
reflect these project changes.
In accordance with the Director-General’s above requirements, this Preferred
Project Report has been prepared to respond to the issues raised in submissions
and identify changes to the project and Statement of Commitments. The method
for identifying and addressing issues was discussed with, and agreed to by, the
Department of Planning.

3.2

Summary of issues raised on the
assessment process

Some submissions queried the assessment process. These included concern
about the Part 3A process, suggesting that the decision to go ahead with the
project had already been made and that the government is ‘fast-tracking’ the
project without adequate investigations.
Concern was raised about the level of detail in the Environmental Assessment,
particularly whether it provided a reasonable basis for approvals, given that
it states that the alignment and construction method may be refined by the
contractor during detailed design. Comments were made that the lack of certainty
regarding the alignment and construction method has resulted in a lack of detail
on the environmental impacts.

3.3

Response to issues raised in submissions
relating to the assessment process

3.3.1 Concern that the government has already decided to
approve the project and this is evidenced by a contract
being signed before formal approval has been obtained
In November 2006, the Minister for Planning granted Concept Approval for the
desalination project as a whole and Project Approval for the construction of the
desalination plant at Kurnell and the intake and outlet tunnels.
A contract has been signed for the Water Delivery Alliance (WDA) to construct
the pipeline, however, two things must occur to progress this contract to the
construction phase. Project Approval must be granted by the Minister for
Planning. Sydney Water’s Board needs to approve the Total Outturn Cost (TOC)
for the delivery system project.
Further investigations need to be undertaken to accurately estimate the TOC. It
was important that the party potentially constructing the delivery system (ie. the
WDA) was involved in the investigation process, as they need to produce the
detailed designs for estimating the TOC.
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3.3.2 Concern that the environmental assessment does not
provide specific detail on the construction method,
route or timeframe. Launch and receival pit locations
have not been identified. As a result, the environmental
investigations lack detail and there are uncertainties
regarding the potential environmental impacts
This concern relates to the perception that the environmental impact assessment
lacks detail because the project was not fully defined. Projects assessed under
Part 3A of the EP&A Act are required to focus on the key environmental issues
and show how they can be managed. The Environmental Assessment was
prepared in accordance with the Director-General’s requirements and the DirectorGeneral confirmed in writing that these requirements were met in the exhibited
report.
The project was unable to be fully defined in the Environmental Assessment as
further engineering investigations were required to be undertaken as part of the
detailed design. Chapter 5 of the Environmental Assessment describes indicative
construction methods along an alignment and outlines the criteria that will be
used to refine the project. Section 5.2 of the Environmental Assessment states
that the route may be refined to:
• Avoid ground conditions or services that present significant construction
difficulties;
• Reduce the construction timeframe; or
• Reduce environmental or social impacts on residents and businesses.
Section 5.3.1 of the Environmental Assessment states that when selecting the
construction method, the overriding requirement will be that the method results
in an environmental impact no greater than indicated by the Environmental
Assessment. Criteria for selection of the construction method include:
• Maintenance of access to adjacent properties (including residences and
businesses);
• Geotechnical conditions;
• Construction time;
• Environmental impact; and
• Construction cost.
Following exhibition of the Environmental Assessment, the route alignment and
construction methods have been refined and changed as described in
Chapter 2. These changes and refinements have been assessed in Chapter 2
of this Preferred Project Report and reduce the overall environmental and social
impacts.

3.3.3 Concern that the environmental assessment does not
provide specific detail on the timeframe for service
interruptions
As indicated in Section 5.3.2 of the Environmental Assessment, construction
is likely to encounter a range of services such as power, water, gas,
communications, sewer, and stormwater. It will not be possible to avoid all
services and those located along or in the immediate vicinity of the route will
need to be temporarily relocated or supported to permit construction of the
delivery system. Sydney Water will consult with service and utility providers prior
to construction commencing.
The Environmental Assessment did not define a timeframe for services
interruptions as this is dependent on the services present along the alignment
and construction method. This is because the extent of services varies along the
alignment and modifications to the alignment have the potential to reduce the
number of service relocations required. The construction method also influences
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the extent of relocations required as trenchless construction has more localised
impacts on the ground surface relative to trenching. Trenchless construction is
therefore likely to result in fewer service relocations relative to trenching.
The anticipated timeframe for services relocation will be determined during the
detailed design phase. Amended Statement of Commitment 34 requires that
measures be developed to minimise disruption to services during construction
and ensure that customers are notified.
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4. The
Consultation
Process
4.1

Exhibition of the Environmental
Assessment

The Department of Planning exhibited the Environmental Assessment from
26 April to 28 May 2007. During the exhibition period, the public were able to
review the document, attend information displays and forward submissions to the
Department of Planning, to help in its assessment of the project.
During the exhibition period, Sydney Water communicated with specific
stakeholders and the wider community. This supplemented the formal
Department of Planning exhibition process.
Exhibition of the Environmental Assessment gave the community, Government
agencies and stakeholder groups the opportunity to input ideas, raise issues and
provide feedback. Project communications related activities are described below.

4.1.1 Consultation material
Consultation material provided to the community included:
• Environmental Assessment report;
• Fact sheets (7);
• Environmental Assessment summary document;
• Display panels (5);
• DVD – suburb by suburb information;
• Invitations to attend community information displays (x2);
• Bottles of desalinated water with “Have your say” label attached;
• Maps of the proposed route; and
• CD containing the Environmental Assessment, fact sheets, summary brochure.
Fact sheets and summary document: A series of seven fact sheets were
prepared by Sydney Water to inform the community about specific aspects of
the pipeline route and the project in general. A nine-page plain English summary
of the Environmental Assessment was also produced. These documents were
made available at community information days, for download from Sydney
Water’s website, provided at Sydney Water’s Customer Contact Centre in
Bathurst Street and available on request on CD. Hard copies of these documents
were also sent to a number of people upon their request.
Display panels summarising key elements of the delivery system and
desalination project were produced and displayed at the community days.
Invitations to attend community days were mailed to residents, businesses and
property owners along and near the proposed route. More than 4,000 invitations
were distributed to inform people of the events.
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DVD: A five part DVD that provided an overview of the project, overview of the
desalination process, potential property impacts, potential environmental impacts
and more detailed information about the proposed route, was produced. It was
shown at Community Information displays and available for viewing on Sydney
Water’s website.
Desalinated water bottle giveaways took place at Erskineville, Sydenham and
St Peters train stations. The bottles of water had labels attached to inform local
commuters of the Environmental Assessment to encourage them to be involved
in the process and to direct them to the Sydney Water desalination website for
further information. The stations are in the vicinity of the delivery system.

4.1.2 Events/meetings
Events/meetings undertaken during the Environmental Assessment process
included:
• Information displays at six locations;
• Community information days at seven locations;
• Meetings with stakeholder groups;
• Meetings with Government Agencies/Councils; and
• Presentations and displays at community events.
Information displays: The Department of Planning exhibited the Environmental
Assessment for public information and comment at Councils in the areas
potentially impacted by the pipeline (Rockdale Council, Marrickville Council,
Sutherland Shire Council and Sydney City Council). The Environmental
Assessment was also available at the Department of Planning and at Sydney
Water.
Community information days were held at the following locations:
Table 4.1 Location of community information days
Location

Date

Marrickville Metro Shopping Centre,
Marrickville

Saturday, 28 and Sunday, 29 April

Festival of Kurnell, Kurnell

Saturday, 28 and Sunday, 29 April

Marton Hall, Kurnell

Saturday, 5 May

Jets Sports Club, Tempe

Sunday, 6 May

Kyeemagh RSL, Kyeemagh

Saturday, 12 May

Westfield Miranda

Saturday, 12 and Sunday, 13 May

Harry Nobel Reserve, Erskineville

Sunday, 13 May

These locations were chosen as they were considered to be conveniently
accessed by people who may be directly impacted by the project. The purpose
of the days were to provide information on the proposed route, answer any
questions and hear people’s concerns and suggestions.
Meeting with key stakeholders: A number of key stakeholders were contacted
prior to and during the Environmental Assessment and invited to meet with
members of the desalination team. Around six groups availed themselves to
this opportunity. At each meeting, issues were raised and recorded specific to
the proposed pipeline route. The issues raised were addressed and discussed in
the meeting, and have been taken into consideration in preparing the Preferred
Project Report.
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Caltex, Boral, Continental Carbon, Commercial Vessel Association, recreational
fishing groups, local aquaculture owners, Kurnell Progress & Precinct Association,
Boyd Cook Cove Developments and Kogarah Golf Club all met with members of
the project team during the exhibition period.
Meeting with impacted Councils: Members of the desalination team met with
representatives from Marrickville, Rockdale, Sutherland, and City of Sydney
Councils, during the exhibition period to discuss issues specific to their localities.
Meeting with government agencies: Sydney Water met with the Department of
Planning and other government agencies including the Department of Lands, DPI,
DECC and Sydney Ports to discuss issues and provide further information.
A community meeting was held in Kurnell to address specific issues relating
to the Environmental Assessment. Sydney Water was invited to present at the
Kurnell Precinct Meeting on Friday 18 May 2007, along with local Council, state
and local politicians. Approximately 150 people attended.

4.1.3 Other activities
• Newspaper advertisements;
• Display in Sydney Water Customer Contact Centre;
• Sydney Water website;
• Freecall 1800 number;
• Email facilities: desalination@sydneywater.com.au; and
• Correspondence (special enquiries).
Correspondence (special enquiries): ‘Special Inquiries’ refer to correspondence
received by the portfolio Minister’s office and Sydney Water from the public and
others. Sydney Water responded directly to this correspondence.
Phone, email and website facilities: The community could ask questions or
obtain further information on the project by contacting Sydney Water on 1800 685
833, a freecall number, sending an email to desalination@sydneywater.com.au or
logging on to Sydney Water’s website www.sydneywater.com.au.
Sydney Water kept its website up-to-date with Fact Sheets, community
information day details, DVDs of the pipeline route and details on how to lodge a
submission.
Around 40 phone calls were received on the 1800 number during the public
exhibition period, however only around 20% of them were specific to the
Environmental Assessment. The majority of calls related to school/university
assignments or information on the desalination contracts.
There were 34 emails received during the exhibition period, of which a similar
percentage (20%) were specific to the Environmental Assessment. There were
a few direct submissions emailed to Sydney Water (which were handed to
Department of Planning) and following a radio program related to the desalination
plant, there were a number of objections to the project in general from Kurnell
residents.
Advertisements: Newspaper advertisements were used to notify the community
about the exhibition of the Environmental Assessment and the community
information displays. Advertisements were placed in local and mainstream press
on the following days:
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Table 4.2 Dates advertisements were placed in local publications
Local publication

Date of appearance

St George and Sutherland Shire Leader

Thursday 26 April

Central Courier

Wednesday 25 April

Inner West Courier

Tuesday 1 May

St George and Sutherland Shire Leader

Thursday 3 May

Central Courier

Wednesday 2 May

Inner West Courier

Tuesday 8 May

St George & Sutherland Shire Leader

Thursday 10 May

Central Courier

Wednesday 9 May

Table 4.3 Dates advertisements were placed in metropolitan publications
Daily metropolitan publication

Date of appearance

Daily Telegraph (Early general news section)

Thursday 26 April

Sydney Morning Herald (early general news
section)

Friday 27 April

Daily Telegraph – Government noticeboard

Wednesday 9 May

Sydney Morning Herald – Government noticeboard

Wednesday 9 May

4.2

Summary of issues raised relating to the
consultation process

Concerns relating to the consultation process included cynicism that the
exhibition period commenced on Anzac Day.
A number of submissions stated that the consultation process involved providing
information and was not in fact “consulting” and was therefore inadequate. It
was felt that communication was one-way and there was no opportunity for
negotiation or change to be made.
Some respondents believed that the project outcomes were inevitable and the
government had a hidden agenda, so there was no point in making comment
because decisions had already been made.
Not all comments were negative however, with a number of people providing
verbal support for the project.

4.3

Response to issues raised regarding the
consultation process

4.3.1 Concern that the exhibition period was quietly launched
on Anzac Day
This concern related to the exhibition period for the Environmental Assessment
commencing on Anzac Day and there was the perception that it was “quietly
launched”. The Environmental Assessment was required to be advertised in the
NSW Government Planning section which features in Wednesday’s edition of
the paper. This coincided with Anzac Day which fell on a Wednesday this year.
Consideration was given to delaying the advertisement of the Environmental
Assessment by one week however this was not supported as it would also lead
to delays in the date of any approval being issued.
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4.3.2 Concern that the consultation process involved
providing information and was not in fact “consulting”
and was therefore inadequate. It was felt that
communication was one-way and there was no
opportunity for negotiation or change to be made
Consultation occurred through the input received from the community through
community forums, information displays, stakeholder meetings; from phone,
fax and email contact was considered and led to refinements of the proposal as
outlined in Section 1.7 and Chapter 2 of this Preferred Project Report.
Section 4.1 details the consultation undertaken by Sydney Water that
supplemented the formal Department of Planning exhibition process.

4.3.3 Concern that the consultation process is irrelevant as
the government has already signed a contract to build
the delivery system and that works had already begun
on site. This results in the perception that the project
has already been approved
The Environmental Assessment and Preferred Project Report must be considered
by the Minister for Planning, before any decision to proceed is made. Although
Concept Approval has been granted, Project Approval is required before
construction of the delivery system can commence. When assessing whether
or not to give Project Approval and the terms and conditions of that approval, the
Minister for Planning considers public submissions received during exhibition of
the Environmental Assessment. Submissions can influence the nature of any
such approval.
The desalination plant and intake and outlet already have Project Approval from
the Minister for Planning. The work on the Kurnell site during the exhibition
period related to site preparation including rubbish disposal and installing security
fencing, not construction of the plant.

4.3.4 A range of stakeholders requested that they be
consulted with during future stages of the project
This concern related to whether there would be opportunities for consultation
during the design and construction stages of the project. It was particularly
relevant to those who would be impacted by construction activities, including
stakeholders such as the RTA, RailCorp and utility providers who have assets
along the route.
Impacted communities would be notified and provided detailed information on
the nature and timing of the proposed works prior to construction commencing
at locations close by. Key local stakeholders would be identified and meetings
held with them, either individually or in groups, to identify issues and concerns
and develop strategies to mitigate impacts. The product of these meetings will
be consolidated to identify strategies, activities, timeframes, accountabilities and
reporting requirements. Some of the community-based issues that are likely to be
addressed include access, local amenity, safety and traffic management.
Stakeholders such as the RTA, RailCorp and utility providers have a number of
assets along the route that have the potential to be impacted during construction.
They have requested detailed design information be submitted so it can be
evaluated to ensure it meets the required standards.
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Sydney Water is committed to effective communication as required in
Statements of Commitment 37 and 38 to ensure:
• The community and stakeholders have a high level of awareness of all
processes and activities associated with the project;
• Provision of accurate and accessible information; and
• A high level of responsiveness to issues and concerns raised by the
community.
The following Statements of Commitment would be implemented to minimise
potential impacts on property, utilities and services:
• Statement of Commitment 33 – design measures and management procedures
will be developed for implementation during construction to prevent or suitably
mitigate damage to properties, structures and infrastructure; and
• Amended Statement of Commitment 34 – measures will be developed for
implementation during construction so that disruptions to services and utilities
due to construction activities are minimised and advised to customers.

4.3.5 Concern that the project may adversely impact on
stakeholder’s existing relationship with the community
Some respondents indicated that they had invested significant resources to
develop their relationship with the local community and were concerned that the
project would adversely impact on this. These relationships were built around
either:
• Responding to community issues regarding operation of industrial premises; or
• Undertaking community projects, such as bush regeneration, to improve the
local environment.
Sydney Water is committed to effective communication and this concern will be
managed by implementing Statements of Commitment 37 and 38 to ensure:
• The community and stakeholders have a high level of awareness of all
processes and activities associated with the project;
• Provision of accurate and accessible information; and
• A high level of responsiveness to issues and concerns raised by the
community.
In particular, Statement of Commitment 37 requires Sydney Water to work with
local Councils, stakeholder groups and the community to identify local issues and
concerns prior to the commencement of construction to ensure that appropriate
measures are put in place to mitigate local impacts.

4.3.6 Request that an appropriate complaints handling
process be implemented
It was requested that a formal complaints handling process should be established
to record and respond to issues raised by the community. This concern will
be addressed by implementing Statement of Commitment 38 which requires
processes to receive and manage complaints in accordance with Sydney Water’s
customer contract.
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4.3.7 Request that management plans and strategies in the
Statement of Commitments be made available for
public comment to enable debate prior to approval
Management plans and strategies will be prepared in accordance with the
Statement of Commitments and Minister’s Conditions of Approval. While many of
these plans are required to be developed in consultation with relevant authorities,
they are not required to be made available for public comment prior to approval.
Implementation of Statement of Commitment 37 would provide an opportunity
to work with the community regarding measures to manage local impacts. It
requires Sydney Water to work with local Councils, stakeholder groups and the
community to identify local issues and concerns prior to the commencement of
construction to ensure that appropriate measures are put in place to mitigate local
impacts.
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5. Plant site to
Silver Beach
5.1

Summary of the Preferred Project

The route and construction method for the delivery system between the plant site
and Silver Beach is provided in Figure 2-1. The preferred project involves:
• Trenched construction between the plant site and Captain Cook Drive which
traverses land on the corner of Captain Cook Drive and Sir Joseph Banks Drive
that is owned by AGL;
• Trenchless construction between Captain Cook Drive and Silver Beach. Launch
pits would be located at Silver Beach and on AGL land to the east of Captain
Cook Drive. One receival pit would be required and it would be located south of
the intersection of Tasman Street and Dampier Street; and
• A construction compound located on Silver Beach.
Trenchless construction will occur 24 hours per day, seven days per week to
reduce construction risks as well as the duration of environmental impacts.

5.2

Summary of issues raised related to
construction of the delivery system between
the plant site and Silver Beach

Kurnell residents submitted approximately 40% of the 145 submissions on
the Environmental Assessment. Generally they are strongly opposed to the
location of the desalination plant and do not want the project to proceed. Issues
raised during the Environmental Assessment were not necessarily specific to
the delivery system and generally related to the project as a whole, such as
an additional industrial development in what some regard as the birthplace of
modern Australia.
Residents were concerned that streets would be dug up, access to driveways
and homes would be blocked, there would be constant noise louder than the
lowest flying jumbo jet, and work on Captain Cook Drive would block access to
Kurnell. There was also concern that evacuation procedures would be affected
if there is an incident at the Caltex refineries and residents need to evacuate the
peninsula.
There were concerns about the alignment travelling past the Kurnell Public School
and the perception that construction would be noisy and dangerous. A number of
submissions suggested that alternative routes be investigated.
There were also concerns about loss of access to recreational areas such as
Silver Beach and Botany Bay National Park.
Some Kurnell residents felt that the project would proceed regardless of the
community’s wishes, so there was “no point” in providing a submission on the
delivery system.
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5.3

Response to issues raised related to
construction of the delivery system between
the plant site and Silver Beach

5.3.1 Concern about potential impacts on ecology
General concerns were raised about the potential impact of the project on the
ecological resources in the vicinity of the alignment. The Kurnell peninsular
includes a number of areas of ecological significance including the Botany Bay
National Park, Towra Point Nature Reserve and Towra Point Aquatic Reserve.
Investigations were undertaken to assess potential impacts on ecology along the
alignment and the results are summarised in Section 7.4 of the Environmental
Assessment. Further investigations were undertaken during preparation of the
Preferred Project Report to assess the potential impact of the refinements to
the alignment and changes to the construction methods. Section 2.2 indicates
that approximately 0.3ha of vegetation would need to be removed which is
slightly less than that presented in the Environmental Assessment. Some of the
vegetation to be removed could be representative of a degraded form of the
endangered ecological community Swamp Oak Floodplain Forest. Assessments
carried out for the modification have concluded that loss of this vegetation will
not significantly impact this endangered ecological community. The changes to
the project result in environmental impacts no greater than that described in the
Environmental Assessment, which is consistent with the principles used to guide
refinements to the project.
Sydney Water is committed to ensuring that there are no significant impacts on
threatened species and endangered ecological communities during construction
of the delivery system. This would be achieved by implementing Statement of
Commitment 8.
Sydney Water is aware that the community values the ecological features of the
Kurnell peninsular and that community groups are involved in bush regeneration
activities. Implementation of Statement of Commitment 37 would provide an
opportunity for the community to input to the measures developed to mitigate
ecological impacts.

5.3.2 Concern regarding the potential for contaminated and
acid sulphate soil to be encountered
Concern that land along the route is contaminated due to industrial activities
at Kurnell
Section 7.7.1 of the Environmental Assessment indicates that there is the
potential for soil and groundwater to be contaminated along the route due to
industrial landuses such as the Caltex Refineries, Abbott Australasia factory and
Energy Australia’s Kurnell substations. Since exhibition of the Environmental
Assessment, geotechnical investigations have been undertaken along the
alignment through Kurnell to gather data on material type and better understand
subsurface geology. Samples were also tested for a range of contaminants
including:
• Volatile organic compounds (VOC);
• Total petroleum hydrocarbons (TPH);
• Polycyclic aromatic hydrocarbons (PAH);
• Organochlorine pesticides (OCP) and polychlorinated biphenols (PCB); and
• Metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc).
Laboratory testing indicates that VOC, TPH, OCP and PCB are all below the
laboratory reporting limit. Metals were present in concentrations below the Health
Based Investigation Levels for residential properties with accessible soils.
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Concerns regarding contamination will be addressed by implementing Statements
of Commitment 9 and 18. A Spoil Management and Disposal Strategy will be
prepared in accordance with Statement of Commitment 9 to provide a framework
for strategic planning of excavation works and spoil management.
Statement of Commitment 18 also requires a Contaminated Soil and Acid
Sulphate Soil Management Plan to be prepared to ensure that risks associated
with contaminated soil and acid sulphate soil are managed in accordance with
guidelines during construction. This includes a program for field testing to
identify the presence of soil contamination or potential acid sulphate soils and
subsequently developing management strategies to be implemented during
construction.
Concern that the route traverses land that has a high potential to contain
acid sulphate soil and that generation of acid sulphate soil has the potential
to impact on the surrounding environment
Section 7.7.1 of the Environmental Assessment indicates that a section of the
route approximately 750m long traverses an area that is expected to contain
potential acid sulphate soil (PASS) at a depth of 1-2m below the surface. There
is a high probability of PASS occurring at the southern point of the route on
Sir Joseph Banks Drive and Captain Cook Drive, and a low probability of PASS
occurring over the remainder of the route.
Since exhibition of the Environmental Assessment, geotechnical investigations
have been undertaken along the alignment through Kurnell to gather data on
material type and better understand subsurface geology. Samples were also
tested for PASS and the results indicate that:
• PASS was encountered at depths of between 3-8m at sites along Captain Cook
Drive; and
• PASS was encountered at depths of between 3.5-11.3m near the intersection
of Tasman Street and Captain Cook Drive.
Potential impacts on the surrounding environment due to potential acid sulphate
soils would be addressed by implementing Statements of Commitment 9 and 18.
A Spoil Management and Disposal Strategy will be prepared in accordance with
Statement of Commitment 9 to provide a framework for strategic planning of
excavation works and spoil management.
Statement of Commitment 18 also requires a Contaminated Soil and Acid
Sulphate Soil Management Plan be prepared to ensure that risks associated
with contaminated soil and acid sulphate soil are managed in accordance with
guidelines during construction. This includes a program for field testing to
identify the presence of soil contamination or potential acid sulphate soils and
subsequently developing management strategies to be implemented during
construction.

5.3.3 Concern about potential impacts on the heritage
significance of the Kurnell peninsula
Concern regarding potential impacts on the heritage significance of the
Kurnell peninsula given that it is regarded by some as the birthplace of
modern Australia. It is of indigenous and also non-indigenous heritage
significance as the site of Captain Cook’s landing place and should be
preserved rather than subject to further development
Indigenous and non-indigenous heritage investigations undertaken during
preparation of the Environmental Assessment indicated that the project was
unlikely to impact on the heritage significance of the Kurnell peninsula.
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As indicated in Section 7.5 of the Environmental Assessment, an indigenous
heritage assessment concluded that the project will pass through an area
identified as a Potential Archaeological Deposit (PAD). The La Perouse Local
Aboriginal Land Council participated in field investigations and reviewed the
draft report prior to finalisation. It is probable that much of the ground along the
route has been subject to previous and probably severe disturbance from road
construction, maintenance, and the placement of buried services. However, there
remains potential for remnant archaeological deposits to be present within the
PAD area. Statements of Commitment 20, 21 and 22 outline strategies to be
implemented to minimise impacts on indigenous heritage during construction.
Section 7.6 of the environmental assessment indicates that Captain Cook’s
landing place is located within the defined boundary of Botany Bay National
Park, approximately 2 kilometres east of the route. The project would have
no adverse impacts on the heritage values of these sites with the possible
exception of a temporary and minor visual impact caused by the construction
site at Silver Beach. Statements of Commitments 21 and 23 outline strategies
to be implemented to minimise impacts on non-indigenous heritage during
construction.

5.3.4 Concern regarding the suitability of the proposed
construction methods
Kurnell has a high water table. There was concern that construction methods
that involve dewatering the trench or launch/receival pits have the potential
to cause land to subside along the route.
Construction activities will take place on areas where the water table is close to
the surface. Section 5.3.2 of the Environmental Assessment describes indicative
methods that may be implemented to draw down groundwater within open
excavations such as trenches and launch and receival pits. The actual method
of groundwater management will be refined as part of the detailed design. The
overall approach will be to ensure that the extracted groundwater is replaced
as near to its source as is practicable, such that the geographic extent of any
contamination is not increased and that the potential for subsidence is reduced.
Possible reinjection methods may include using a gravity infiltration method
whereby the water is discharged directly behind the previously laid pipes, using
either a temporary drainage swale or buried sacrificial 150mm diameter slotted
uPVC pipe. As the work front progresses, areas will be restored by backfilling the
temporary swale at the same rate.
A closed face tunnelling machine will be used in locations where trenchless
construction is proposed below the water table. As this method uses a bentonite
slurry under pressure, it provides a positive force against the excavated face and
groundwater extraction is not required.
Amended Statement of Commitment 19 requires that controls be implemented
to minimise potential changes to the hydrological regime from construction
activities.
Potential impacts on structures due to land subsidence caused by dewatering
activities will be managed in accordance with amended Statement of
Commitment 33. This requires development of design measures and
management procedures to prevent or suitably mitigate potential construction
related damage to structures, properties and infrastructure.
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5.3.5 Concern regarding construction noise and vibration
There was concern regarding the noise criteria presented in the
Environmental Assessment and it was suggested that the noise goals should
be background plus 10dB(A) as construction noise is likely to be audible at
individual residences for between 4-26 weeks.
Noise from constructing the delivery system would depend on the method
selected and could include, but not be limited to:
• Deliveries of plant and materials;
• Staff movements;
• General construction activities that may include excavation and backfilling of
trenches and shafts; and
• Activities at construction compounds.
The installation of pipelines for water and wastewater delivery is one of Sydney
Water’s core business activities and the impacts are well known and predictable,
generic situations can be explained in the context of typical operations.
Based on the noise assessment undertaken for the Environmental Assessment, it
is likely that construction of the delivery system would exceed the project specific
noise goals under a worst case scenario and will require mitigation measures to
be applied. The predicted noise levels would be less than predicted if the line of
sight is broken by intervening topography or man-made barriers such as buildings,
fences or screens. As indicated above, this impact would be mitigated by
implementation of noise management measures routinely used by Sydney Water
as part of pipeline installation in urban areas and outlined in the Construction
Noise Management Plan. Table 5.2 provides examples of noise mitigation
measures that could be implemented singularly and/ or in combination.
The EPA has published guidelines in its Environmental Noise Control Manual
(Chapter 171-1) for the control of construction noise. The approach in these
guidelines to control construction noise involves level restrictions, time
restrictions and silencing and would guide the desalination project.
Project specific construction noise goals will be calculated before construction
commences. This will include identification of measures to be implemented
to minimise noise impacts. Statements of Commitment 10 and 11 identify
strategies to be implemented to minimise potential impacts associated with noise
from construction of the delivery system. These strategies are in accordance
with relevant EPA guidelines. As required in Statement of Commitment 11,
consultation with local communities would be undertaken where construction
activities (such as pipelaying along roadways) occur, to mitigate local issues
of noise, access, working hours, safety and disruption to traffic movements.
A Construction Noise Management Plan would be prepared as required by
Statement of Commitment 11.
The specific location, duration and level of noise impacts will be confirmed when
the detailed design is complete and the construction method is finalised and will
be used to inform the development of the Construction Noise Management Plan.
Concern regarding noise from receival pits in residential areas
This concern related to the potential for construction to cause noise that would
impact on residential amenity surrounding receival pits. The residences located
closest to a receival pit are in the vicinity of the pit on the southern side of
the intersection of Dampier Street and Tasman Street, Kurnell. The noisiest
component of works at this site would be related to sheet piling and other
activities to install the pit and would generally be undertaken during daytime.
Potential noise impacts have been assessed since exhibition of the Environmental
Assessment and the results are summarised in Table 5.1. The results indicate
that noise levels are likely to exceed the construction noise goal by up to 25dB(A).
Potential impacts will be managed by implementing Statement of Commitment
11 which requires a Construction Noise Management Plan be developed to detail
how construction noise and vibration impacts will be minimised and managed.
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The levels of mitigation noted in Table 5.1, can be achieved by implementing
measures such as the use of best available technology economically achievable,
and fixed or mobile screens. Other mitigation measures are provided in Table 5.2
which presents options that may be considered either singularly or in combination
with indicative noise level reductions that may be achieved.
The need for sheet piling to support the pit and trench walls will be determined
based on the geotechnical conditions along the route. Sheet piling has been
included in the assessment of noise impacts to cover a “worst case” scenario.
Table 5.1 Predicted noise levels from the receival pit at the intersection of
Dampier Street and Tasman Street
Activity

Duration

Period

Highest Noise Level, dB(A)
Mitigated

Noise Criteria,
dB(A)

At 15m

At 30m

Day

Night

Pit excavation

6 months

Day

76

70

51

NA

Retrieve boring
equipment

4 weeks

24h

58

52

51

39

It is likely that construction will exceed noise goals even with
implementation of mitigation measures. Construction will need to be
carefully managed to ensure that noise impact is minimised using feasible
and reasonable mitigation measures
It is acknowledged that certain construction activities are likely to exceed
noise goals at some locations. Statement of Commitment 11 requires that a
Construction Noise Management Plan be developed to detail how construction
noise and vibration impacts will be minimised and managed. This plan will be
developed prior to construction commencing and includes special provision
for the identification of reasonable and feasible noise mitigation measures
for implementation during construction where the noise objectives cannot be
achieved.
As stated in Section 5.3.5, when developing the Construction Noise
Management Plan required by Statement of Commitment 11, consideration
would be given to a range of measures to achieve reductions in construction
noise. Table 5.2 presents options that may be considered singularly and/or in
combination with indicative noise level reductions that may be achieved.
Table 5.2 Indicative construction noise mitigation measures
Plant/ Operation

Mitigation/Management

Indicative
Reduction
in dB

General

Best available technology economically
achievable

7-10

Train contractors to manage noise

N/A

Minimal night-time deliveries
Minimal pipe handling after hours
Disable reverse alarms at night
Locate noisy plant away from receivers
Use acoustic louvres and attenuating grills
on plant

5.6

General plant

Enclosures

24hr works

Continuous 4m plywood barrier to
residential sides

15

Covered enclosure (plywood or wavebar)
around noisiest surface level plant

20

Consultation and liaison with potentially
affected residents

N/A
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Table 5.2 Indicative construction noise mitigation measures (cont’d)
Plant/ Operation

Mitigation/Management

Indicative
Reduction
in dB

Microtunelling plant
equipment such as: desander,
water ventilation fan, slurry
pump, centrifuge

Enclosure

Rock hammer

Fabric and board damper

Sheet piling

Higher vibrating piler

Not
available

Sheet piling

Jetting or pre drilling in conjunction with
any method

Reduce
duration

Sheet piling

Screened drop hammer driver

Diesel Generator

Silencer and enclosure

Launch pit compound

Complete enclosure

10-20

6

37
20
30-35

Concern about noise from the Silver Beach construction compound
This concern relates to noise from the Silver Beach construction compound
due to activities to stage construction across Botany Bay, such as sheet piling.
Section 6.3.5 discusses potential noise impacts associated with the Botany Bay
crossing.
There was concern that the Environmental Assessment does not identify noise
goals for construction noise outside of ordinary construction hours at locations
such as Silver Beach. It was considered that construction noise goals should
be calculated for day, evening and night-time periods for relevant construction
methods.
The requirement for works to be undertaken outside of general construction
hours is dependent on the construction method selected. The construction
method has been modified since exhibition of the Environmental Assessment
and is described in Chapter 2 and now involves trenchless construction in all
residential areas, including Dampier Street, Kurnell.
The Silver Beach construction compound would now include a launch pit for
trenchless construction along Dampier Street as well as a launch pit for trenchless
construction under the seagrass beds offshore Silver Beach (if this method is
selected). Table 5.3 summarises the results of a noise assessment.
Table 5.3 Construction noise from the launch pit at Silver Beach
Location/
Activity

Nearest
Resident

Noise at
Residence
dB(A)

Period

Criteria
dB(A)

Exceedance
dB

Exceedance
with
mitigation
dB

Pit
excavation

40m

83

Day

51

32

14

Tunnel
boring

40m

68

Move/
remove
equipment

40m

65

Install
pipeline

40m

66

Day

51

17

0

Night

39

29

11

Day

51

14

0

Day

51

15

0

Night

39

27

9

Notes:
1. Daytime criteria are based on background plus 10dB.
2. Night-time criteria are based on background plus 5dB.
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Sheet piling during establishment of the launch pit may exceed the construction
noise goal by up to 14 dB(A) during the daytime period with mitigation measures.
Establishment of the launch pit would take approximately 8 weeks of which
sheet piling activities occur for approximately 2 weeks during the day. Once
the tunnelling activities commences 24 hours a day, activity would meet the
construction noise goal during the daytime period and exceed the night time
noise goal by up to 11dB(A).
The levels of mitigation noted in Table 5.3, can be achieved by implementing
measures such as the use of best available technology economically available,
and fixed or mobile screens. Other mitigation measures are provided in Table 5.2
which presents options that may be considered singularly and/or in combination
with indicative noise level reductions that may be achieved.
The exceedance is based on the predicted noise external to the dwelling, as a
conservative estimate. The impact experienced internally and in particular sleep
disturbance, is anticipated to be generally within current DECC guideline for
sleep disturbance of background plus 15dB (DECC, Environmental Noise Control
Manual, 1994).
The construction method would be refined during detailed design and would
provide the basis for the assessment of noise impacts that forms part of the
Construction Noise Management Plan required by Statement of Commitment
11. As indicated in Section 2.5.1 and Statement of Commitment 10, trenchless
construction would occur 24 hours a day.
Ground borne regenerated noise from trenchless construction needs to
be considered using the same criteria as in the approval for the Epping
to Chatswood Rail Link Project. Concern that construction will result in
vibration that will impact on the structural integrity of adjoining properties,
including the Caltex refineries, as well as residential amenity
This concern relates to the potential impact vibration and regenerated noise from
construction activities may have on the surrounding environment.
Vibration is likely to occur during construction as a result of activities such as
excavation, tunnelling and installation of sheet piles. Vibration and regenerated
noise above certain thresholds can affect the integrity of structures as well as
cause annoyance to occupants. Table 5.4 is based on AS2670.2-1990 and shows
vibration levels that may disturb building occupants. These are annoyance based
criteria and are described as peak particle velocity (PPV).
Table 5.4 Australian standards for vibration levels that may disturb occupants
Type of building
occupancy

Maximum acceptable peak particle velocity (mm/s)
Continuous or
Intermittent Vibration

Transient Vibration
(several per day)

Critical working areas
such as hospitals theatres,
precision labs

0.1

0.1

Residential - night

0.2

0.2

Residential - day

0.3

4

Office

0.6

9

Source: AS2670.2-1990

Table 5.5 shows indicative PPV generated at various distances from the main
equipment that is likely to generate vibration during construction. These are
conservative estimates based on previous studies. Ground vibration is very site
specific and the actual level of vibration experienced will depend on factors such
as soil properties, foundation type, and local geological features.
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Table 5.5 Indicative vibration levels likely to be generated during construction
Equipment

Vibration peak particle velocity (mm/s)
5m from
the works

10m from
the works

14m from
the works

17m from
the works

20m from
the works

Sheet piling
(60,000 joules)

-

40

-

-

20

Sheet piling
(20,000 joules)

-

20

-

-

10

300mm drop

3.5 - 4.2

-

1.5 - 2.0

2.5 - 2.9

-

400mm drop

5.7 - 8.0

-

2.4 - 3.3

-

-

900mm drop

9.7 - 10.9

-

-

-

-

Hydraulic rock
breaker (heavy)

4.5

1.3

-

-

0.4

Hydraulic rock
breaker (light)

1

0.3

-

-

0.1

Vibratory roller

-

-

-

-

1.5

Piling (5000 kg
hammer; hollow
steel pile; Junttan
PM25)

Bulldozer

1-2

-

-

-

<0.2

Tunnelling machine

0.5

0.13

-

-

0.04

-

-

-

-

0.01 - 0.2

Trucks

Comparing the indicative levels in Table 5.5 with the criteria in Table 5.4 indicates
that construction activities are likely to exceed the annoyance criteria in the
following circumstances:
• Sheetpiling within 20m of residences;
• Rockbreaking (heavy) within 20m of residences;
• Vibratory rollers within 20m of residences; and
• Microtunnelling within 10m of residences.
As stated in Section 2.5.1, construction through residential areas would be
done using trenchless methods, meaning that potential impacts associated with
sheetpiling, rockbreaking and vibratory rollers would be limited to the area in
the vicinity of the launch and receival pits. The closest the launch pit within the
Silver Beach construction compound would be to residences is approximately
40m, and the closest receival pit south of the intersection of Tasman Street and
Dampier Street would be 10m from residences. Construction of these pits using
sheetpiling, rockbreaking and vibratory rollers may exceed the annoyance criteria
at residences within 20m by up to approximately 20mm/s for approximately
3 weeks.
Table 5.5 indicates that microtunnelling would comply with the criteria if the
tunnelling machine is at a distance of approximately 10m or more from the
structure. Trenchless construction would comply with the vibration criteria along
the majority of the route as most residences along Dampier Street are in excess
of 10m from the microtunnel alignment.
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Potential impacts associated with vibration would be managed by implementing
Statement of Commitment 11. This requires preparation of a Construction Noise
Management Plan to detail how construction noise and vibration would be
managed. It includes developing measures to limit vibration impacts on property
and amenity of residents and schools in accordance with relevant standards as far
as practicable.
Amended Statement of Commitment 33 relates to the prevention or suitable
mitigation of potential construction related damage to structures, properties and
infrastructure. This requires development of design measures and management
procedures to prevent or suitably mitigate damage to properties, structures and
infrastructure from impacts such as vibration. It includes undertaking property
inspections subject to landholder agreement and dilapidation surveys if required.
Predicted regenerated noise impacts from vibration
Regenerated noise occurs when ground borne vibrations are transmitted to a
building structure and cause sympathetic vibration of slabs or other elements of
that structure, which subsequently radiate noise within the building.
Table 5.6 shows criteria for acceptable levels of regenerated noise for various
indoor environments based on Australian Standard AS2107.
Table 5.6 Regenerated noise criteria
Continuous noise dB(A)

Short-term Construction
dB(A)

Residential sleeping areas

35

40

School classrooms

40

45

General office areas

45

50

General retail areas

55

60

Notes:
1. All levels are in dB(A).
2. Referenced from Parramatta Rail Link (PRL) report Dec.1999, noise and vibration, Table 2.5

Ground vibration is very site specific and actual levels will vary along the route.
Previous studies (eg Epping to Chatswood section of the Parramatta Rail Link)
indicate that internal noise levels during microtunnelling construction works are
approximately 50 dB(A) when within 20m of the dwellings foundations. Based
on these results and the regenerated noise criteria of Table 5.6, residents
along Dampier Street, Mitchell Road, Tancred Avenue and Ashmore Street may
be affected by increased noise levels as a result of regenerated noise from
trenchless construction.
Based on expected tunnelling rate of approximately 20m per day, the impact
due to regenerated noise is expected to be limited to approximately 3 days
per dwelling. As indicated above, potential impacts associated with vibration
would be managed by implementing Statement of Commitment 11. Statements
of Commitment 37 and 38 also require communications processes to be
implemented to ensure that the community and stakeholders have a high level
of awareness of all processes and activities associated with the delivery system.
This includes working with the community to ensure that appropriate mitigation
measures are put in place to mitigate local impacts, such as those developed to
address vibration impacts through implementation of Statement of Commitment
11 and amended Statement of Commitment 33.
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Concern that construction noise will impact on the amenity of the
environment, in particular the Kurnell Public School
As indicated in Section 2.5.1, trenchless construction methods would be used
along Dampier Street, meaning that the nearest construction compound would be
located approximately 150m from the Kurnell Public School. As indicated above,
construction noise will be managed by implementing Statements of Commitment
10 and 11.
Concern that construction noise will be louder than aircraft
As set out in the Environmental Assessment and subsequent modelling to
address modifications to the project, the expected construction noise levels
outlined in Table 5.3 will generally be below aircraft noise levels. Typical
maximum noise levels for taking off and landing are:
• Directly under the flight path at St Peters - take off 88 dBA to 94 dBA, landing
92 dBA to 98 dBA;
• To the north west of the flight path at Tempe - take off 80 dBA, landing 60 dBA
to 65 dBA; and
• Directly under the flight path at Kurnell - take off 74 dBA to 85 dBA, landing 65
dBA to 84 dBA.
The above is based on Australian Standard AS 2021 - “Acoustics - Aircraft noise
intrusion-Building siting and construction to predict aircraft noise levels for take off
and landings”. It used a 747-400, and also a 767 to give a typical upper range of
noise levels.

5.3.6 Concern regarding the visual impact of construction
activities
The main visual impacts associated with construction activities will be focused
on the area in the vicinity of the construction compounds. The construction
compound at Silver Beach will be in present for 10-18 months depending on the
construction method selected and would include:
• Perimeter fencing for public safety;
• A storage area for spoil excavated in the first 300m offshore. It is estimated
that approximately 10,000m3 of spoil will be stored at this location;
• Storage areas for plant, equipment and materials such as sheet piles, tube piles
and structural steel;
• Ancillary facilities such as site sheds and amenities; and
• A launch pit for trenchless construction north into Botany Bay as well as a
launch pit for trenchless construction south along Dampier Street.
This compound will be visible from residences fronting Prince Charles Parade and
also to people using sections of Botany Bay National Park. It would impede views
some residents currently have across Botany Bay.
Following completion of construction, the construction compound would be
removed and the site rehabilitated. There would be no long-term visual impacts.
The launch and receival pits would also impact on visual amenity. The receival
pit near the intersection of Dampier Street and Tasman Street would be located
adjacent to residences and would be present for approximately 6 months. The
launch pit adjacent to Captain Cook Drive would be visible to motorists using this
road and would be present for approximately 6 months.
As detailed in Section 5.3.2 of the Environmental Assessment, trenching would
move progressively along the route, so visual impacts would not occur at any one
location for an extended period of time.
The delivery system would be below ground and would not result in long-term
visual impacts. Statement of Commitment 25 requires that visual impacts be
minimised and worksites rehabilitated following completion of construction.
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5.3.7 Concern regarding the potential economic impacts on
businesses and residents of Kurnell
Concern regarding the potential for construction activities to lead to a loss
of production at the Caltex refineries due to service interruptions and traffic
delays
As indicated in Section 5.3.1 of the Environmental Assessment, services
identification will be undertaken by reviewing plans and pot holing to determine
the exact location of the services, followed by detailed design of any relocation
required. Amended Statement of Commitment 33 requires that design measures
and management measures be developed to prevent or suitably mitigate
potential construction related damage to structures, properties and infrastructure.
Amended Statement of Commitment 34 also requires measures to be developed
to minimise disruption to services and ensure that customers are notified.
The potential for service interruptions to lead to a loss of production at Caltex
refineries will be minimised by identification of services, undertaking detailed
design of any relocations required, and implementing amended Statements of
Commitment 33 and 34.
Traffic delays along Captain Cook Drive would be minimised by ensuring that
two lanes of traffic would remain open along Captain Cook Drive for the duration
of the project. Vehicular access would also be maintained along Sir Joseph
Banks Drive, although it may need to be restricted while trenching within this
road reserve. Statement of Commitment 12 requires that a Construction Traffic
Management Plan be prepared to minimise the potential impact of construction
activities on the surrounding road network. Statement of Commitment 13 also
requires that arrangements be developed to minimise disruption to property
access, parklands, bus services, pedestrians and cyclists during construction.
This will minimise the potential for traffic delays to affect production at Caltex
refineries.
Statements of Commitment 37 and 38 outline the communications processes to
be implemented to ensure that:
• The community and stakeholders have a high level of awareness of all
processes and activities associated with the delivery system;
• Accurate and accessible information is provided; and
• Sydney Water has a high level of responsiveness to issues and concerns raised
by the community.
These Statements of Commitment outline avenues that will be available for
Caltex to discuss issues with Sydney Water that have the potential to affect
production at the refineries.
Concern regarding impacts on property values due to construction of the
delivery system
This concern relates to the potential for construction of the delivery system
to impact on property values, in particular due to the presence of construction
compounds in the vicinity of residences along Silver Beach that have views
across Botany Bay. The construction compound at Silver Beach would impede
views from some residences across Botany Bay. It would be present for 16-18
months if the trenched method through the seagrass is selected, and 10 months
if the trenchless method under the seagrass is selected. It would also result in
additional noise and traffic related impacts during the construction period.
During the construction period there is likely to be some impact on the amenity of
the area due to factors such as noise, traffic, and dust. These impacts would be
managed by implementation of measures commonly utilised on other projects in
urban areas, including those required by Statements of Commitment 10, 11, 12,
13, 14, 35, 36 and amended 33.
Following completion of construction, the compound would be rehabilitated as
required by Statement of Commitment 25. This would ensure that there are no
long-term impacts on property values.
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Suggestions that local residents be compensated for the construction
disturbance by restoring the streetscape and providing kerb and guttering in
streets that do not currently have this
Section 5.3.2 of the Environmental Assessment indicates that the ground surface
will be reinstated following completion of construction activities. Site compounds
will be dismantled and facilities such as fences and traffic management devices
will be moved to the next section. Statement of Commitment 25 requires that
a program be developed to minimise construction time and to progressively
rehabilitate areas disturbed by construction as far as practicable to pre-work
condition to mitigate visual impacts. This will ensure that the streetscape is
restored following completion of construction.
Whilst it is not proposed to undertake additional works such as installing kerb
and guttering in areas that do not currently have it, Statements of Commitment
37 and 38 outline the communications processes to be implemented during the
project. These processes will allow Sydney Water to work with the community
and organisations such as Sutherland Shire Council. This would also provide
an avenue to discuss opportunities for Council’s capital works program to be
integrated with rehabilitation of work areas. Statement of Commitment 37
requires that local communities be consulted should site restoration works be
required following construction.

5.3.8 Concern regarding potential impacts on traffic and
access
Concern regarding potential impacts on access to individual properties due
to trenching in urban areas, in particular trenching adjacent to the Kurnell
Public School
Following exhibition of the Environmental Assessment, the Hon Nathan Rees,
Minister for Water Utilities, confirmed that construction in residential areas would
use trenchless methods. Trenching is not proposed in residential areas. As the
Kurnell Public School is located within a residential area, trenching would not be
undertaken adjacent to the school.
As indicated in Section 2.5.1, the launch or receival pits for trenchless
construction in Kurnell are proposed at the following locations:
• Within land owned by AGL on the eastern side of Captain Cook Drive, adjacent
to the Energy Australia Substation;
• On the southern side of the intersection of Dampier Street and Tasman Street;
and
• Within the construction compound at Silver Beach, on the northern side of
Prince Charles Parade.
The use of these launch and receival pits will not directly impact on access to any
individual properties, including the Kurnell Public School. Residents will continue
to have the same level of access to their properties as is currently the case.
Concern regarding potential impacts on the cycleway that passes along
Captain Cook Drive and extends to the Botany Bay National Park
A number of submissions indicated that the cycleway that extends along Captain
Cook Drive to the Botany Bay National Park is well utilised and an important
community asset. Concerns were raised that the loss of this cycleway would
impact on road safety for cyclists.
As indicated in Section 7.2.3 of the Environmental Assessment, two lanes of
traffic would remain operational during the course of the works. The section
between Captain Cook Drive and the intersection of Tasman Street and Dampier
Street would be constructed using trenchless methods. The launch pit would
be within land owned by AGL on the eastern side of Captain Cook Drive and
has been located to minimise potential impacts on Captain Cook Drive and
ensure that two lanes of traffic remain operational. As the launch pit would be
located within land owned by AGL, it would not impact on the cycleway. Vehicles
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would cross the southbound cycleway to access the launch pit compound and
potential road safety issues would be managed by implementing Statements of
Commitment 12 and 13.
Statement of Commitment 12 requires that a Construction Traffic Management
Plan be prepared to minimise the potential impact of construction activities on
the surrounding road network. Statement of Commitment 13 also requires that
arrangements be developed to minimise disruption to property access, parklands,
bus services, pedestrians and cyclists during construction. These Statements of
Commitment ensure that consideration will be given to potential changes to road
safety for cyclists.

5.3.9 Concern that dust associated with construction activities
will impact on air quality
This issue related to concerns that amenity would be impacted by dust from
construction activities. There is the potential for dust to be generated by surface
construction activities and vehicle movements at construction sites at the
following locations:
• Construction compound at Silver Beach;
• Receival pit south of the intersection of Dampier and Tasman Streets;
• Launch pit to the east of Captain Cook Drive; and
• Trenching operations adjacent to Captain Cook Drive and Sir Joseph Banks
Drive.
Receivers that are likely to be sensitive to dust include residents living in close
proximity to the construction compound at Silver Beach and the receival pit south
of the intersection of Dampier and Tasman Streets. Recreational users of Silver
Beach may also be sensitive to dust generated by construction activities.
This issue would be managed through the Construction Erosion and
Sedimentation Control Plan required by Statement of Commitment 15 which
includes implementation of measures to limit dust emissions from work sites
where feasible.

5.3.10 Concern regarding potential impact dewatering
excavations may have on the hydrological regime
Concern that groundwater may be contaminated by industrial activities on
the Kurnell peninsula, such as Caltex, and that construction may alter the
groundwater flow regime.
Section 5.3.2 indicates that there is the potential for soils in the vicinity of the
route to be contaminated by industrial activities such as Caltex and this may lead
to groundwater contamination. Groundwater management will be required to
dewater excavations to enable construction to be undertaken and this may result
in localised changes to the groundwater flow regime.
This issue was related to the concern that dewatering activities could change the
groundwater flow regime and result in contaminated groundwater being more
widely dispersed than is currently the case. It will be managed by implementation
of controls to minimise potential changes to the hydrological regime from
construction activities required by amended Statement of Commitment 19.
Concern that dewatering excavations will generate acid sulphate soil that
will impact on the surrounding environment
Section 7.7.1 of the Environmental Assessment indicates that the route traverses
land that has a high probability of containing acid sulphate soils. This concern
was related to the potential for potential acid sulphate soil to be converted to acid
sulphate soil due to draw down of the water table in the vicinity of excavations.
The release of leachate from acid sulphate soils has the potential to impact on
both the natural and built environment.
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As indicated in Section 5.3.2, since exhibition of the Environmental Assessment
geotechnical investigations have been undertaken along the alignment through
Kurnell to gather data on material type and better understand subsurface geology.
Samples were also tested for potential acid sulphate soil and the results received
to date indicate that PASS was present at depths of between 3-11m in the vicinity
of the route.
Changes to the hydrological regime will be minimised by implementation of the
controls on dewatering activities required by amended Statement of Commitment
19. Acid sulphate soils will also be managed in accordance with the Contaminated
and Acid Sulphate Soil Management Plan required by Statement of Commitment
18. This specifically includes a program for field testing to identify the presence
of potential acid sulphate soils and subsequently developing management and
disposal options consistent with the Acid Sulphate Soil Manual (Acid Sulphate Soil
Management Advisory Committee, 1998).
Groundwater extraction should be managed in accordance with relevant
guidelines
The volume of groundwater extracted from sections of the pipeline to be
constructed using open trenching techniques will be minimised to the extent
practicable as required by amended Statement of Commitment 19. Groundwater
which is identified as containing concentrations of contaminants above the
relevant published criteria (ANZECC & ARMCANZ, 2000, Australian and New
Zealand Guidelines for Fresh and Marine Water Quality and NSW DECC (2007)
Guidelines for the Assessment and Management of Groundwater Contamination)
will be managed in an appropriate manner so as to prevent or minimise further
migration of contamination. Where practical, extracted groundwater from
dewatering activities will be reinjected into the same area from which it was
extracted so as to minimise the geographic extent and volume of waste water
generated in accordance with the principle of waste avoidance outlined in the
Waste Management and Resource Recovery Act, 1995.
Should contaminated groundwater be identified prior to or during construction, onsite treatment may be used to reduce contaminant concentrations to acceptable
levels prior to reinjection. Groundwater extraction and reinjection activities will be
managed in accordance with NSW DECC (2007) Guidelines for the Assessment
and Management of Groundwater Contamination.
Groundwater reinjection strategies may include using a gravity infiltration method
to discharge the water directly behind the previously laid pipes, using either a
temporary drainage swale or buried sacrificial 150mm diameter slotted uPVC
pipe. As the work front progresses, areas will be restored by backfilling the
temporary swale at the same rate.

5.3.11 Concern regarding potential impacts on parks, reserves
and recreational facilities
This issue related to concerns that construction activities will impact on parks,
reserves and recreational facilities, in particular those along Silver Beach.
Concerns were expressed regarding direct impacts that would reduce public
access, such as the creation of a construction compound on Silver Beach in close
proximity to swimming baths that are used for recreation. Indirect impacts on
areas adjoining the construction activities, such as reduced water quality, and
increases in noise and dust, have the potential to impact on use of parks, reserves
and recreational facilities.
Section 2.6.1 indicates that, if the trenched method through the seagrass beds is
selected, the Silver Beach construction compound would occupy approximately
1.2 hectares extending approximately 75m offshore. Section 2.6.3 indicates that,
if the trenchless method under the seagrass beds is selected, the Silver Beach
construction compound would occupy approximately 0.5 hectares.
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The construction compound would be sited on the beachfront to avoid the
need to occupy Prince Charles Parade and substantially affect operation of the
roadway. Impacts on Silver Beach would be limited to a small portion of Silver
Beach and would only occur during the construction period. The public would
be excluded from accessing this portion of Silver Beach for approximately 16
months, and following completion of construction it would be rehabilitated as far
as practicable to it’s pre-work condition as required by Statement of Commitment
25. Sydney Water would develop and implement consultation processes required
by Statement of Commitment 38 to provide the opportunity for the community to
provide input to the development of mitigation measures.
Indirect impacts of construction that may affect recreation at Silver Beach are
discussed in the following sections:
• Noise – Section 5.3.5;
• Dust – Section 5.3.9; and
• Water quality – Section 6.3.1.
The construction compound would be located between the groynes immediately
west of the swimming baths and the baths would be relocated during the
construction period.
Cycling was also identified as a popular recreational activity at Kurnell due to the
presence of well defined cycle paths that provide access to Botany Bay National
Park. As indicated in Section 5.3.8, the refined route and compliance with
Statements of Commitment 12 and 13 will ensure that consideration is given to
minimising potential impacts on cyclists.

5.3.12 Concern that the project has the potential to impact on
safety in Kurnell
Concern regarding impacts on the safety of school children due to the route
being adjacent to Kurnell Public School
This issue related to the perception that trenching would be the construction
technique used to install the pipeline along Dampier Street and that construction
activities, such as heavy vehicle movements and changed traffic conditions, may
lead to a reduction in the safety of students attending Kurnell Public School. As
discussed in Section 2.5, trenchless construction techniques would be used
in residential areas such as Dampier Street, meaning that construction along
this roadway would not impact on the safety of Kurnell Public School students.
Potential impacts relating to increased vehicle movements due to construction
traffic will be managed by implementing Statements of Commitment 12 and 13.
Concern regarding emergency access to or from Kurnell, in particular if
Kurnell needs to be evacuated due to an incident at the Caltex refineries
This issue related to concerns that the safety of residents would be compromised
if an evacuation was required due to an incident at Caltex and construction
activities reduced the level of vehicular access along Captain Cook Drive, which
is the only road into and out of the Kurnell. It also related to instances when
residents require access to emergency services such as NSW Ambulance Service
due to acute medical conditions.
Section 7.2.3 of the Environmental Assessment states that two lanes of Captain
Cook Drive would remain open during construction and this would ensure that
vehicular access to the peninsula is maintained. Construction would not impact on
emergency access to or from Kurnell.
Potential impacts on traffic and access will be minimised by implementation of
the Construction Traffic Management Plan required by Statement of Commitment
12. Statement of Commitment 13 also requires that arrangements be developed
and implemented during construction to ensure public safety and to minimise
disruption to property access, parking, access to recreational areas, bus services,
pedestrians and cyclists at all times where feasible.
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As required in Statements of Commitment 35 and 36, an Environmental
Management System (EMS) will be developed for the construction and
operational phases of the project. A requirement of an EMS is to have Incident
Management Plans including Emergency Evacuation Plans.

5.3.13 Concerns were raised regarding the delivery system
route through Kurnell and alternative routes were
suggested
It was suggested that the route should use the Caltex hot water easement to
reduce the extent of trenching in roadways
Caltex owns parcels of lands between the refinery and Silver Beach that contain
a pipeline to discharge heated cooling water from the refinery into Botany Bay.
The option of co-locating the delivery system within these parcels of land was
initially investigated following exhibition of the Environmental Assessment of
the Concept Plan for Sydney’s Desalination Project. Preliminary discussions with
Caltex indicated that this land contained a number of other services and there
would not be enough space to also accommodate the delivery system pipeline.
The Environmental Assessment of the Delivery System subsequently assessed
an alternative that involves installing the pipeline within road reserves.
Submissions on this issue suggested that further consideration be given to
locating the pipe within the Caltex land to avoid works within residential streets. A
workshop was held with Caltex on 27 June 2007 to discuss risks associated with
this option and attendees included representatives of the Water Delivery Alliance,
Sutherland Shire Council, DECC, Sydney Water, and Caltex. Caltex advised that
the cooling water pipe was installed in the early 1960’s and is a 1.83m reinforced
concrete pipe with sand mortar joints. Caltex were unable to provide information
on the condition of the pipe. The pipe is a critical asset for Caltex as it discharges
cooling water from the refinery.
The main risk identified was that an unscheduled refinery shutdown may be
triggered if construction impacted on the cooling water pipe and caused it to
fail. This could result in environmental damage, safety issues and financial loss
to Caltex. The risk of working near the pipe was assessed as extreme under a
number of scenarios and this option was subsequently ruled out.
It was suggested that the route should pass to the south of Tasman Street,
across the Towra Point Aquatic Reserve and land at Bonna Point before
heading to Kyeemagh. This would traverse wetlands that form part of the
Towra Point Aquatic Reserve and avoid the need to pass through the village
of Kurnell
This was suggested on the basis that the option in the Environmental
Assessment seeks to avoid impacts on the environment (such as the Towra Point
Nature Reserve and Towra Point Aquatic Reserve), while impacting on urban
areas and residents. There was a perception that impacts on the environment
were given greater weighting than impacts on people when evaluating options.
The suggested option would require a 750m section of microtunnel between
Captain Cook Drive and land at the end of Tasman Street, and a second
750m microtunnel from Tasman Street to Bonna Point. The majority of these
microtunnels would be below the Towra Point Aquatic Reserve. Geotechnical
investigations would be required to confirm subsurface conditions along the
alignment and access to these locations would be extremely difficult due to the
presence of environments such as mangrove swamps and salt marshes. Access
to the investigation sites were considered likely to significantly impact on areas
of conservation significance, including the Towra Point Nature Reserve and Towra
Point Aquatic Reserve.
The 750m sections of microtunnel are relatively long lengths and it would be
extremely difficult to recover the machine in the event of a failure due to the need
to traverse mangrove swamps and salt marshes. Attempts to access these areas
were considered likely to result in significant environmental impacts and would
also incur a time delay.
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This suggested option was not pursued because:
• Access for geotechnical investigations is likely to significantly impact on the
environment; and
• In the event of a machinery failure, significant environmental impacts are likely
to be experienced during recovery attempts, and this may result in a substantial
time delay.
Section 2.2 indicates that the project has been refined to include a section
of microtunnel under the aquatic reserve. This section is substantially shorter
(approximately 350m) than the option raised in submissions and has fewer risks.
It was suggested that a tunnel be excavated from Kurnell to the existing
distribution network to avoid construction in urban areas such as Kurnell and
also working within Botany Bay
The option of a tunnel between Kurnell and a connection point on the existing
distribution system was evaluated following exhibition of the Environmental
Assessment of the Concept Plan for Sydney’s Desalination Project. Two options
were identified to cross Botany Bay that were technically achievable and able to
meet the required 25 month construction period. These were construction of a
tunnel from the desalination plant site to the existing water supply network, and
a pipeline from Silver Beach to Kyeemagh. The pipeline option would connect to
a pipeline from the desalination plant site to Silver Beach, and a pipeline or tunnel
from Kyeemagh to a point on the water supply system.
Both options were considered in terms of mandatory (time) and desirable
(environmental/social, cost, and technical) assessment criteria. Relative to the
pipeline option, there were significant risks that the tunnel option would not be
able to achieve the mandatory criteria, namely construction time. This was due to
uncertainties regarding the geological conditions and presence of paleochannels,
and the requirement for up to four tunnel boring machines, which represents
a large number of these types of machines operating concurrently. In terms of
construction time and engineering risk, the tunnel has a high level of residual risk
following implementation of mitigative measures.
In comparison, there is greater certainty that the pipeline option could be
constructed within the 25 month construction period as there is a higher level of
understanding regarding the geological conditions.
There were issues associated with both options in terms of the desirable
assessment criteria. The main issues associated with the tunnel option were:
• The need to overcome risks associated with intersecting potentially
contaminated groundwater at Botany (Orica plume), and
• The need to manage disposal of approximately 570,000 tonnes of spoil and the
associated impacts on the traffic network.
The main issues associated with the pipeline option were:
• The need to manage impacts on the aquatic environment, in particular seagrass
beds off Silver Beach;
• The need to manage impacts on water quality in Botany Bay during dredging
operations;
• The need to manage impacts on local communities due to the presence of
construction compounds in public space at Silver Beach and Cook Park; and
• The need to manage impacts associated with access and amenity as
construction proceeds.
These issues are similar to those encountered on other large infrastructure
projects undertaken in urban areas and are able to be mitigated to varying degrees
by implementation of appropriate management measures.
The pipeline from Silver Beach was preferred over the tunnel option as there is a
significantly lower risk.
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6. Silver Beach to
Kyeemagh
6.1

Summary of the Preferred Project

The route method for the delivery system between Silver Beach, Kurnell and
Cook Park, Kyeemagh, is provided in Figure 2-2. The works will involve:
• Excavating a trench with cutter suction dredgers (or similar);
• Installation of the pipelines using a lay-barge;
• Backfilling using discharge barges;
• Construction through the beach zone at Lady Robinsons Beach would occur
within sheet piles to confine the extent of excavation. This area would be
accessed using a temporary work platform, including a jetty and a quay,
extending from the beach;
• Construction through the beach zone and seagrass beds at Silver Beach would
use trenched or trenchless methods. The preferred method would be selected
following the results of further investigations during detailed design. The
temporary work platform at Silver Beach includes a jetty; and
• Lay-barge operations would be staged from the Cook Park construction
compound.

6.2

Summary of issues raised related to
construction of the delivery system between
Silver Beach and Kyeemagh

Concerns relating to the aquatic ecology and water quality in the bay included
potential impacts on; seagrasses at Silver Beach, areas of conservation
significance (eg. Towra Point Nature Reserve), marine organisms (whales and
syngnathids), dispersal of Caulerpa taxilfolia and increased turbidity.
There was general concern raised about management of dredged material. This
related to concerns about; managing contaminated or acid sulphate soils, the lack
of detail in how it will generally be managed and the need to explore all options
for re-using the dredged material.
There were also concerns over the potential to impact on the local beaches by
changing the coastal processes within the bay during construction.
A number of submissions raised general concern regarding; construction noise,
visual impacts, cumulative impacts, potential impacts to operations of the Caltex
refinery, extent of exclusion zones, loss of public open spaces at Silver Beach and
Lady Robinsons Beach and safe navigation on Botany Bay.
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6.3

Response to issues raised related to
construction of the delivery system between
Silver Beach and Kyeemagh

6.3.1 Concern about potential impacts on aquatic ecology
Concern about potential impacts on the Botany Bay fishery that recreational
anglers have paid over $4M to buy out commercial fishing rights. This is
in addition to the loss of fishing grounds associated with the Port Botany
expansion. If it proceeds, habitat enhancements should occur to further
augment the recreational fishery
As described in the Environmental Assessment, there would be a temporary
disturbance to recreational fishing during construction. Direct impacts to
recreational fishing would occur from the establishment of exclusion zones
around the works areas during the crossing of the bay. This will be for a period of
six months (excluding the shore crossings). The areas affected would represent a
very small proportion of the total area available for fishing in the bay.
For the main pipe laying spread comprising two dredgers, a lay barge and two
backfilling barges, an exclusion zone approximately 1,500m long and 800m wide
would apply (refer to Figure 2-6). As indicated in Figure 2-8, the exclusion zone
would represent a small portion of Botany Bay. The exclusion zone would move
progressively across the bay at a rate of approximately 96m/day.
For the transfer, by seabed pipeline, of the initial 200,000m3 of dredged sand from
Silver Beach to the dredged basin west of the airport runway, two booster pump
barges and a disposal barge will be used for approximately 10 weeks, with each
barge requiring a 100m exclusion zone. The dredge pipeline would be generally
submerged on the seabed and only come to the surface, after leaving the dredge,
at the three barges. There would be ample room for recreational vessel traffic to
navigate between the dredger and the first barge and between the subsequent
barges, over the submerged sections of pipeline. These sections would be
suitably marked in accordance with normal practice for maritime authority
requirements.
The lay barge construction method would take approximately 6 months to
construct the section of pipe between the shore crossings at Silver Beach and
Kyeemagh. This is substantially less than the 24 months that would have been
required for the option in the Environmental Assessment. This reduction in
construction time is consistent with Statement of Commitment 31 which requires
development of measures to limit disruption to boating, fishing and aquaculture
activities in Botany Bay.
General concern about potential impacts on seagrass beds at Silver Beach
It is estimated that the total width of removed and disturbed seagrass habitat
will be 15m at Silver Beach. This 15m zone includes the 9m directly impacted
by sheet piling and excavation and 6m to one side, due to the temporary jetty.
Disturbance associated with the silt curtains would be minimised by attaching
them to the sheet piles. It is estimated that approximately 2,300m2 of seagrass
will be directly impacted. Posidonia makes up approximately 0.04 percent of this
total (approximately 90m2).
Prior to the installation of sheet piles, Posidonia would be removed and
transplanted to suitable locations off Silver Beach, consistent with the seagrass
management plan that is to be developed as required by Statement of
Commitment 1.
There would be no direct impacts on the seagrass beds off Silver Beach if
trenchless construction is selected for this section.

6.2

Desalinated Water Delivery System Preferred Project Report

Given the impact of other projects on the ecology of Botany Bay, the
seagrass compensatory package should be developed in conjunction with
other proposed works in the Bay, including the Port Botany expansion and
associated seagrass mitigation and restoration activities
Sydney Water will fund the Compensatory Seagrass Package required by
Statement of Commitment 2 and DPI will oversee projects funded by the
package. DPI have been involved in the approval process for the other projects
in the bay and is in a position to ensure that the compensatory projects are
integrated across the bay.
There would be no direct impacts on the seagrass beds off Silver Beach if
trenchless construction is selected for this section. This would also mean that
Sydney Water would not be required to fund a Compensatory Seagrass Package.
Concern that the environmental assessment has not correctly calculated the
area of seagrass impacted at Silver Beach
This concern has confused the area disturbed through the seagrass zone,
with the actual area of seagrass that would be impacted. Section 7.3 of the
Environmental Assessment indicated that 0.23 hectares (2,300m2) of mixed
seagrasses and 90m2 of Posidonia australis will be impacted along the pipeline
route at Silver Beach (refer to Figure 6-1).
The area of seagrass impacted at Silver Beach was calculated using the survey
data undertaken in the Aquatic Ecology Assessment. The area does not include
the total area of the corridor to be disturbed at Silver Beach, it only includes the
area of seagrasses found within the corridor.
There would be no direct impacts on the seagrass beds off Silver Beach if
trenchless
construction
is selected
thisBeach
section.
Figure
6.1 Seagrasses
communities
offfor
Silver
Figure 6-1 Seagrass communities off Silver Beach

C. taxifolia
H. ovalis
P. australis
Z. capricorni /
H. ovalis / C. taxifolia
H. ovalis

P. australis / H. ovalis
P. australis / H. ovalis / C. taxifolia
P. australis / Z capricorni / H. ovalis
P. australis

Z. capricorni / H. ovalis

P. australis / Z capricorni

Pipeline route
H. ovalis

Z. capricorni / H. ovalis
Z. capricorni / H. ovalis

Silver Beach

N

Silver Beach to Kyeemagh

6.3

Alternative construction methods should be investigated to avoid impacts on
seagrass beds at Silver Beach, including trenchless construction
As indicated in Section 2.6, consideration is being given to trenchless
construction under the seagrass beds at Silver Beach. The construction method
would be confirmed during detailed design.
Concern about potential coastal process impacts on areas of conservation
significance, such as Towra Point Nature Reserve
The results of the water quality assessment undertaken in the Environmental
Assessment indicated that water quality impacts will be limited to within 100m of
the works and that there will be no effects at Towra Point.
The results of coastal process modelling undertaken in the Environmental
Assessment indicated that potential impacts on Towra Beach would not be
significant.
Additional coastal processes modelling has been undertaken following completion
of the Environmental Assessment to assess potential impacts of the changed
construction method. The results are consistent with those presented in the
Environmental Assessment.
The change in wave parameters mainly occurs on the western part of Silver
Beach and at Towra Beach. Silver Beach is protected by a groyne-field along the
shoreline - therefore longshore transport is expected to be limited.
Sediment transport rates and potential shoreline changes (for a 3-month period)
for Towra Beach were calculated using LITDRIFT. Table 6.1 presents the results
for the existing conditions and the three month construction period for the
trenching and trenchless methods.
Table 6.1 Sediment transport rates and potential shoreline change at Towra
Beach
Modelling point on Towra Beach

Shoreline Change (m) over
3 months – baseline

45

-0.43

47

0.13

Modelling point on Towra Beach

Shoreline Change (m) over
3 months – trenching method

45

-0.43

47

0.11

Modelling point on Towra Beach

Shoreline Change (m) over
3 months– trenchless method

45

-0.41

47

0.32

The results are very similar for both methods. Therefore on Towra Beach, where
there is presently general long-term shoreline recession, the outcome is that no
identifiable change would be observed in the existing erosion/deposition structure
of the coastal processes there.
All dredged material disposal operations would occur within silt curtains to
manage turbidity impacts.
Potential impacts on areas of conservation significance, such as Towra Point
Nature Reserve, will be managed by implementing Statements of Commitment
5 and 6. Statements of Commitment 5 and 6 relate to the development of
procedures to ensure that there is no significant or irreversible impact from
dredging on sensitive natural ecosystems.
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Concern about potential impacts on marine organisms such as whales and
syngnathids during construction. How many syngnathids will be relocated
and where will they be relocated to?
Whales are known to avoid large, stationary noise producing structures in the
ocean, such as oil drilling platforms. As a result, whales are likely to avoid the area
in the vicinity of the dredging equipment and barges during construction. This
impact would be temporary and would only be present for one migration season.
Statement of Commitment 11 requires development of measures to minimise
disturbance to marine mammals.
The Aquatic Ecology assessment undertaken in the Environmental Assessment
observed only one species of pipefish during mapping of the seagrasses (The
Ecology Lab, 2006b). Syngnathids (seahorses, pipefish) would be removed and
relocated prior to installation of sheet piles. The disturbed area represents a
small amount of the total habitat available for these species and similar habitat
is available off Silver Beach. As outlined in Statement of Commitment 1, Sydney
Water is committing to relocate any Syngnathids found along the route of the
pipeline at Silver Beach to other areas of seagrass in the vicinity.
There would be no direct impacts on the seagrass beds, nor therefore to
Syngnathids off Silver Beach if trenchless construction is selected for this section.
Concern about the effect water quality impacts such as increases in turbidity
or acid sulphate soils would have on aquatic ecology
A water quality assessment was undertaken in the Environmental Assessment
in accordance with the Marine Water Quality Objectives for NSW Ocean Waters
and the Australian and New Zealand Guidelines for Fresh and Marine Water
Quality (ANZECC guidelines). The assessment considered the potential impacts
of dredging and backfilling of the trench in terms of increases in suspended
sediment and deposition onto the seabed. Based on the identified environmental
values of Botany Bay, suitable trigger levels for these impacts were defined.
Modelling was undertaken to quantify the potential impacts and refine the trigger
levels.
Both dredging and backfilling of the trench will cause increases in suspended
solid concentrations in the water as a result of disturbance of seabed sediments.
The majority of the sediments will settle onto the seabed in the immediate
vicinity of the dredger. A proportion of the fine sediments (silt) will be transported
away from the dredger by tidal currents, potentially forming a sediment plume.
Potential turbidity impacts would be managed by disposing of dredged material
within silt curtains.
The use of cutter suction dredgers (or equivalent) will contain plume dispersion
during dredging, as most of the finer sediments will be drawn into the suction
head, leaving minimal suspended solids to cause a plume. The Environmental
Assessment considered that backfilling of the trench would release greater
quantities of fine sediment than during dredging. As indicated in Section 2.6.5,
silt curtains would be used to manage turbidity impacts at the discharge barges
and this would reduce the potential impacts relative to the Environmental
Assessment.
Fine sediments that are transported away from the sites by the current will
gradually settle onto the seabed, which will increase deposition in these areas
compared with the background rates of deposition. Increased deposition can
impact on aquatic ecology.
The assessment concluded that the water quality objective for the project should
be an allowable increase in suspended solid concentrations of 50 mg/L above
background levels. At Silver Beach, this objective should be achieved immediately
outside the silt curtain. Along the rest of the route, this objective should be
achieved 100m from the works.
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This objective was determined to be suitable to ensure that the identified values
of Botany Bay are protected. The assessment concluded that this objective could
be achieved during construction.
As required by Statement of Commitment 1(e), water quality will be monitored
immediately adjacent to the dredging area at Silver Beach. This will help limit the
potential for impacts to the aquatic ecology off Silver Beach.
As outlined in Statement of Commitment 6, dredging activities will be carried out
to minimise turbidity in Botany Bay immediately adjacent to the dredging area and
to minimise potential impacts on sensitive natural ecosystems, oyster leases or
aquaculture activities.
Generally, the timing and nature of the dredge operations will not expose PASS
to air for sufficiently long enough to oxidise and produce ASS. The first 300m
of dredged material off Silver Beach and 190m off Lady Robinsons Beach will
be stored on land and there is the potential for ASS to be generated if PASS is
present in these locations.
As outlined in Statement of Commitment 18, a Contaminated Soil and Acid
Sulphate Soil Management Plan will be prepared to identify and manage
contaminated soils for implementation during construction.
Concern about the potential for dredging to disperse aquatic weeds such
as Caulerpa taxifolia throughout Botany Bay. Silt curtains should be used to
reduce the extent of dispersion
Aquarium weed (Caulerpa taxifolia)
The green alga Caulerpa taxifolia is an invasive, introduced species whose
distribution in Botany Bay has increased in the last few years (Creese et al., 2004,
The Ecology Lab, 2005a). It is a quick growing, cold-tolerant plant that grows
amongst seagrasses and alters marine habitats. It can survive out of the water
in damp conditions for more than a week and can spread quickly from small
fragments.
Within the patchy seagrass beds near Silver Beach, it occurs mainly as an
understorey species. Caulerpa taxifolia is thought to be a superior competitor
with seagrass in some conditions. DPI is implementing a control plan at various
locations, but not currently within Botany Bay.
Caulerpa taxifolia can be spread by activities such as dredging and has the
potential to out-compete native seagrasses.
As outlined in Statement of Commitment 4, work practices will be developed to
control the potential dispersion of Caulerpa taxifolia located along the pipeline.
It is not practical to use silt curtains along the route for the control of Caulerpa
taxifolia. The proposed dredging method which involves using a cutter suction
dredge to excavate the trench and a dredge to backfill the trench is likely to bury
fragments of Caulerpa taxifolia. This approach was discussed with DPI who
agreed that burial is an effective management measure for Caulerpa taxifolia.
There would be no direct impacts on the seagrass beds, therefore limited
potential to spread Caulerpa taxifolia off Silver Beach if trenchless construction is
selected for this section.

6.3.2 Concern about spoil management given the potential
for contaminated and acid sulphate soils to be present
Concern that industrial activities have contaminated the sediments of
Botany Bay and that construction activities may cause it to be more widely
dispersed, leading to impacts on water quality and aquatic ecology.
Chemical testing of the surface sediment samples found that there was no
evidence of contamination within the top 0.2 m of the seabed sediments along
the route (GHD, 2006). This suggests that disturbing sediments along the route
would be unlikely to have an unacceptable impact on water quality, aquatic
ecology or human health within Botany Bay.
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The option for temporary storage in the dredged basin has included
investigations of potential contamination. The results of this study showed that
the concentration of contaminants are less than the Interim Sediment Quality
Guideline low values. Accordingly, any disturbance of these sediments during
temporary storage is unlikely to have any ecological impact. Temporary storage
would be undertaken with silt curtains around the disposal barge to reduce the
potential for dispersal of sediments.
Concern that the route passes through the Orica contamination plume
Option 1 outlined in Section 4.3.3 of the Environmental Assessment identified the
potential to interact with the contaminated groundwater plume surrounding the
Orica site. This option was ruled out and the preferred project does not have the
potential to interact with the plume.
Concern that construction activities may result in potential acid sulphate
spoil being converted to actual acid sulphate soil and that this may impact
on water quality and aquatic ecology
Generally, the timing and nature of the dredge operations will not expose any
PASS to air for sufficiently long to oxidise and produce ASS. The first 300m
of dredged material off Silver Beach and 190m off Lady Robinsons Beach will
be stored on land and there is the potential for ASS to be generated if PASS is
present in these locations.
As outlined in Statement of Commitment 18, a Contaminated Soil and Acid
Sulphate Soil Management Plan will be prepared to identify and manage
contaminated soils for implementation during construction.
Concern that works within Botany Bay have the potential to result in
spills and that Sydney Ports request a spill response plan as part of the
construction environmental management plan
As outlined in Statement of Commitment 26b, Sydney Water will develop
procedures for incident management including spill control and clean-up
measures.
Dredged material should be beneficially reused for projects such as beach
nourishment if it is of suitable quality
As outlined in Section 6.3.4, a number of options were considered for
management of dredged material during construction. Storage in the dredged
basin is the preferred option at this stage. This does not rule out the possibility of
beneficially reusing the material for projects such as beach nourishment. Material
removed from Silver Beach and Lady Robinsons Beach is likely to be suitable for
beach nourishment.
The backfill surface sediment should have the same characteristics as the
existing surface sediment conditions to assist in recolonisation by benthic
fauna
The material that is being used to backfill the trenches is not imported and
comes from the same material that was dredged out of the trench. Geotechnical
investigations show that the material will be mostly sand with some sand/silt. The
backfill sediment will be of similar characteristics to existing conditions.

6.3.3 General concerns were raised regarding the heritage
significance of Botany Bay
Any temporary impacts on views and amenity would be of a limited duration and
have no lasting affect on amenity of the bay.
The heritage value of the area will be managed as outlined in Statement of
Commitments 20, 21, 22 and 23.
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6.3.4 Concern about the construction method
Seagrass – DPI’s preferred position is that the pipeline is trenchless to avoid
impacts on the seagrass beds
DPI’s position on this has been noted and further investigations are being
undertaken to examine the feasibility of trenchless construction to avoid the
seagrass beds at Silver Beach. The construction method would be finalised
following completion of the investigations during detailed design.
Impacts on Botany Bay should be avoided by constructing a tunnel from
Kurnell to the existing distribution network
Sydney Water prepared a Desalinated Water Distribution Infrastructure
Assessment in August 2006 to examine options to deliver the desalinated water
to the existing water distribution network. The report concluded that there are
only two options to cross Botany Bay that are technically achievable and able to
meet the required 25 month construction period. These are to construct a tunnel
from the desalination plant site to Waterloo with an intermediate shaft site at
Botany, and a pipeline from Silver Beach to Kyeemagh.
Both options were considered in terms of the mandatory and desirable
assessment criteria. Relative to the pipeline option, the tunnel option was
considered to have significant risks that it would not be able to achieve the
mandatory criteria, namely construction time. This was due to uncertainties
regarding the geological conditions and presence of paleochannels, and the
requirement for up to four tunnel boring machines, which represents a large
number of these types of machines operating concurrently. The tunnel option
also has significant limitations on its staging ability. In terms of construction
time and engineering risk, the tunnel has a high level of residual risk following
implementation of mitigative measures.
In comparison, there is greater certainty that the pipeline option could be
constructed within the 25 month construction period. It is readily able to be
staged and there is a higher level of understanding regarding the geological
conditions. There are issues associated with both options in terms of the
desirable assessment criteria. The main issues associated with the tunnel option
were:
• The need to overcome risks associated with potentially contaminated
groundwater at Botany (Orica plume), and
• The need to manage disposal of approximately 570,000 tonnes of spoil and the
associated impacts on the traffic network.
Concern about the method to be used to install the pipes. Surface tow of
pipestrings is preferred to bottom tow to minimise the extent of disturbance
to the bed of Botany Bay
In the Environmental Assessment, the construction method across the bay
involved towing 500m long pipe strings from the construction compound at
Kyeemagh to the work area in the bay. The changed construction method
involves pipe sections (generally 12m long) being transported by barge out to a
lay barge, where the sections are welded directly to the pipe being laid into the
trench, rather than pipestrings being towed out to the barge.
The pipes would not be bottom towed across Botany Bay.
How would the pipes be laid through the seagrass beds at Silver Beach
using a “temporary works platform”?
Further consideration has been given to the construction method through the
seagrass beds following completion of the Environmental Assessment. If the
trenching method is selected, it is now proposed that the temporary jetty would
extend 300m offshore to enable excavation and backfill activities to be undertaken
using land based equipment. The change is required due to water depth and the
altered pipelaying method described below.
The temporary jetty will be installed by a crane which will construct the work
platform one span (10m) at a time. Two 600mm diameter steel tubular piles will
6.8
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be driven into the seabed by hydraulic pile driving equipment. Once piles are
installed to the correct depth, a span is placed and welded into position. The crane
then tracks forward onto the newly constructed span and constructs the next
span. The construction of the jetty would take approx 3 days per 10m span, ie 90
days for 300m platform.
The platform would be removed in a similar manner only in reverse.
The total duration from commencement of sheet piling to completion of
decommissioning is estimated to be 16 months. Construction of the sheet piling
and temporary jetty would take about 5 months and would be in place for about
7-8 months prior to decommissioning.
Concern about the lack of detail in the Environmental Assessment on the
spoil disposal method
The Environmental Assessment did not propose a definite method for temporary
storage of this initial material. The Environmental Assessment noted that DPI, at
the time, would not permit temporary storage of the material on the seabed in
Botany Bay.
As detailed in Section 2.6.5, four options for temporary storage were
subsequently considered and discussed with DPI and DECC, namely:
• ‘Ribbon storage’ of the material along the route of the delivery system beyond
the first dredged section, up to the seaward end of the temporary work
platform at Lady Robinsons Beach;
• Reclamation of the foreshore at Kyeemagh, from the temporary work platform
north to the Cooks River entrance;
• Within the footprint of the Port Botany Expansion project proposed by Sydney
Ports Corporation; and
• Within the existing dredge basin located to the west of the first airport runway
extension into Botany Bay.
The first two options were dismissed; in the case of the ‘ribbon storage’ option
due to the risk of storms dispersing the material and in the case of the foreshore
reclamation option at Kyeemagh because of adverse impacts on wave climate
and sedimentary processes near the Cooks River entrance.
Utilisation of the Port Botany Expansion footprint is dependent on the relative
timing of the Port Botany Expansion project and the desalinated water delivery
system project and for this reason cannot be relied upon. The use of the Port
Botany Expansion footprint remains a possibility and has not been discounted.
DPI and DECC have agreed in principle to the concept of placing the dredged
material into the southern area of the dredged basin west of the airport runway.
This in principle approval was subject to the results of coastal process modelling.
Results of the coastal processes modelling indicate that the temporary storage
of 200,000m3 of dredged material at the southern end of the existing dredged
basin leads to changes in the wave parameters; occurring mainly in the area
between south of President Avenue and north of Dolls Point where there is an
existing groyne field. The changes in the effective wave height are limited to a
few centimetres with mean direction changes of up to 2 degrees. The potential
sediment transport rate changes are commonly between 100 and 400m3/year
with a maximum of 1300m3/year. In terms of shoreline evolution this may lead to
recession/pro-gradation in the order of 0.5m over a 6 months period. Such minor
short term changes would not be identifiable amongst other ongoing changes.
The changes would be fully contained within the groyne compartments.
Statement of Commitment 9 will be implemented to ensure that spoil is
appropriately managed. This requires development of a Spoil Management and
Disposal Strategy.
Potential impacts on coastal processes will be managed by implementing
Statement of Commitment 7 to ensure that there are no significant or irreversible
impacts on beach profiles arising from changes in coastal processes.
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6.3.5 Concern about construction noise
Noise associated with construction across the bay and at Silver Beach and
Kyeemagh needs to be assessed
Noise modelling was undertaken to assess the likely impacts of site
establishment and construction activities at the Silver Beach and Kyeemagh
construction compounds. The Kyeemagh compound will operate for
approximately 25 months and the Silver Beach compound will operate for 10-18
months depending on the construction method used to cross the seagrass beds.
These compounds will be used to stage activities related to the bay crossing,
including installation of sheet piles and the temporary jetties, trenching, bed
preparation and pipeline installation. These compounds will also include launch
pits for trenchless construction along the land based sections of the delivery
system. Potential noise impacts associated with operation of launch pits are
discussed in Sections 5.3.5 (Silver Beach) and 7.3.5 (Kyeemagh).
Table 6.2 summarises the results of the noise assessment and indicates that
activities for the establishment of the compound and trenching construction at
Silver Beach will exceed the construction noise goal by 0 to 18 dB(A), if mitigation
measures such as barriers or enclosures are implemented.
As indicated in Section 5.3.5, establishment of the launch pit may exceed the
construction noise goal by up to 14 dB(A) during the daytime period if mitigation
measures are implemented. Establishment of the launch pit would take
approximately 8 weeks of which sheet piling activities occur for approximately
2 weeks. Once the tunnelling activities commence 24 hours a day, the activity
would meet the construction noise goal during the daytime period and exceed the
night time noise goal by up to 11dB(A).
The construction noise goal related to the establishment of the compound and
trenching activities at Kyeemagh would be exceeded by 0-4dB(A), if mitigation
measures are implemented.
Potential noise impacts would be managed by implementing Statement of
Commitment 11 which requires preparation of a Construction Noise Management
Plan prior to construction. The levels of mitigation noted in Table 6.2, can be
achieved by implementing measures such as the use of best available technology
economically achievable, and fixed or mobile screens. Other mitigation measures
are provided in Table 5.2 which presents options that may be considered with
indicative noise level reductions that may be achieved.
Table 6.2 Construction noise levels at the Silver Beach and Kyeemagh
compounds
Location/
Activity

Nearest
Resident

Noise at
Residence
dB(A)

Period

Criteria
dB(A)

Exceedance
dB

Exceedance
with
mitigation
dB

51

34

16

Silver Beach compound (trenching)
Compound
establishment

6.10

40m

85

Day

Sheet piling

50m

72-87

Day

51

21-36

3-18

Trenching

50m

74

Day

51

23

5

Bed
preparation

50m

63

Day

51

12

0

Pipe laying

50m

61

Day

51

10

0
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Table 6.2 Construction noise levels at the Silver Beach and Kyeemagh
compounds (cont’d)
Location/
Activity

Nearest
Resident

Noise at
Residence
dB(A)

Period

Criteria
dB(A)

Exceedance
dB

Exceedance
with
mitigation
dB

83

Day

51

32

14

Silver Beach (trenchless)
Pit excavation

40m

Tunnel boring

68

Move/remove
equipment

65

Install pipeline

66

Day

51

17

0

Night

39

29

11

Day

51

14

0

Day

51

15

0

Night

39

27

9

Kyeemagh compound
Compound
establishment

30m

78

Day

56

22

4

Quay/sheet
piling

100m

76

Day

56

20

2

Trenching

100m

72

Day

56

16

0

Bed
preparation

100m

61

Day

56

5

0

Pipe laying

100m

59

Day

56

3

0

Note:
1. Daytime criteria are based on background plus 10dB.

Noise modelling was undertaken to assess the likely impacts of the lay barge
construction method across Botany Bay and the results are presented in
Table 6.3. The modelling assumes implementation of noise mitigation measures
in the form of noise enclosures. The lay barge/dredgers will operate approximately
800m from the shore at Silver Beach and 200m from the shore at Kyeemagh. The
operation on the lay barge will be 24 hours a day, however it may operate
12 hours a day when it is approximately 500m from the seaward extent of the
sheet piling at Kyeemagh (i.e. 700m from shore).
Table 6.3 Construction noise levels for the dredge and lay barge operation across
Botany Bay
Location/
Activity

Nearest
Resident

Noise at
Residence
dB(A)

Period

Criteria
dB(A)

Exceedance
dB

Exceedance
with
mitigation
dB

Kyeemagh

200m

57

Day

56

9

1

Night

42

23

15

Day

51

2

0

Night

39

14

6

Silver Beach/
Kurnell

800m

45

Notes:
1. Daytime criteria are based on background plus 10dB.
2. Night time criteria are based on background plus 5dB.
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Table 6.3 indicates that the construction noise goal at the nearest residences
at Kyeemagh would be exceeded by approximately 1dB(A) during the day and
15dB(A) at night. The goals would be complied with at Silver Beach during the
day, with a 6dB exceedance predicted for the night time periods. The exceedance
at Kyeemagh must be considered in the context that the lay barge/dredgers will
be operating approximately 200m from the nearest residence for around 4 to 6
weeks, prior to that the noise is attenuated by distance from the shore.
Potential noise impacts would be managed by implementing Statement of
Commitment 11 which requires preparation of a Construction Noise Management
Plans prior to construction.

6.3.6 General concern about the visual impacts of
construction activities within Botany Bay, particularly
when viewed from residences at Silver Beach and
recreational areas at Silver Beach and Lady Robinsons
Beach
Construction requires compounds at Silver Beach and Kyeemagh, as well as a
lay barge, dredgers and associated plant and machinery which would be visible
from a number of locations around Botany Bay. Potential visual impacts would
be temporary and limited to the construction phase which for the crossing of
Botany Bay is expected to be approximately 6 months. There would be no longterm impact on the visual amenity of the bay. Implementation of Statement of
Commitment 25 would ensure that the construction worksites are rehabilitated to
mitigate visual impacts.

6.3.7 Concern about cumulative impacts from other projects
in Botany Bay
There have been a number of other projects that have impacted on Botany
Bay, including the Port Botany expansion and Sydney Airport expansion.
Concern that the delivery system will further degrade the bay
Potential impacts on the ecology, water quality and coastal processes in Botany
Bay were assessed in Chapter 8 of the Environmental Assessment and the
results indicated that there would not be any significant impacts provided that the
Statement of Commitments is implemented. Additional water quality and coastal
processes assessments have been undertaken to assess environmental impacts
of the changed construction method and the results of these assessments are
consistent with the findings of the Environmental Assessment.
Sydney Water is committed to ensuring that the potential impacts on Botany Bay
are minimised. This will be achieved by implementing the following Statements of
Commitment:
• Statements of Commitment 1 - 6 relating to water quality and aquatic ecology;
• Statement of Commitment 7 relating to coastal processes;
• Statement of Commitment 9 relating to spoil management;
• Statement of Commitment 11 relating to noise management, in particular (f)
protecting marine mammals in Botany Bay;
• Statement of Commitment 18 relating to contaminated soils and acid sulphate
soil;
• Statement of Commitment 26 relating to chemical use and storage during
construction;
• Statements of Commitment 31 and 32 relating to navigation and fishing; and
• Statements of Commitment 37 and 38 relating to communications processes
with the community and stakeholders.
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Concern that environmental impact assessments for other projects predicted
no impact on the bay and this differs from what has actually occurred
The nature of this project is such that almost all of the potential impacts are
short-term as the pipeline corridor will be reinstated to existing bed level as
construction progresses.
There would be a residual quantity of dredged material (approximately 35 000m3)
left in the dredged basin. The configuration of this material within the basin will be
designed to minimise longer-term impacts.

6.3.8 Concern that impacts on water quality will affect
operations of the Caltex refineries
Caltex draws water from Botany Bay to use as cooling water in the refining
process. If water quality is impacted due to increased turbidity or nutrient
levels this may impact on operation of the refineries
The water quality assessment undertaken for the Environmental Assessment
concluded that the water quality objective for the project should be an allowable
increase in suspended solid concentrations of 50 mg/L above background levels.
At Silver Beach, this objective should be achieved immediately outside the silt
curtain. Along the rest of the route, this objective should be achieved 100m
from the route. The Caltex cooling water intake is at least 600-800m from
the construction, therefore the works are not likely to impact on the Caltex
operations.
Concern that the project will increase sedimentation rates in the vicinity of
Caltex shipping berths and result in the need for additional maintenance
dredging
The water quality assessment and the sediment transport modelling undertaken
for the Environmental Assessment indicated that the water quality criteria (as
outlined above) would be met and sedimentation rates would be low.
The trench through the seagrasses in the first 600m from Silver Beach to the
west of the Caltex wharf will be undertaken within sheet piles and silt curtains.
The option to micro-tunnel under the seagrass at Silver Beach would limit the
potential for sediment disturbance.
Due to the management measures proposed and the distance from the shipping
berth, it is very unlikely that sedimentation from the works adjacent to the Caltex
operations will result in the need for additional maintenance dredging.

6.3.9 Concern that the Environmental Assessment does not
detail the extent of any exclusion zones that may be
required around the construction site
Exclusion zones are required around the dredgers and barges to maintain a
safe environment for workers and other water users. The exclusions zones are
outlined in Section 6.3.1 (also refer to Figure 2-6).

6.3.10 Concern about potential impacts on coastal processes
Predictions made by the wave climate and sediment transport model should
be monitored to ensure that the predictions are current and significant
variations do not occur
As outlined in Statement of Commitment 7, the profile of Lady Robinsons Beach
north of the construction compound would be monitored for changes throughout
construction and, if necessary, the profile re-instated to pre-construction
conditions.
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It was suggested that storm event modelling be undertaken during
construction to allow lead time to implement mitigation measures to prevent
excess turbidity
The bay crossing team will monitor the weather services to enable them to make
decisions about construction requirements, however storm event modelling will
not be undertaken for the works. As outlined in Statement of Commitment 1(f),
the works will be undertaken in the shortest possible time to minimise potential
exposure to storm events and identify measures to be taken during storm
weather conditions while crossing Silver Beach. Works undertaken across the bay
will also be consistent with this commitment as works are proposed to be
24 hours per day.
Restoration works should be undertaken if the project has an adverse impact
on dune restoration works at Lady Robinsons Beach
The construction works require a compound accommodated within Cook Park.
Ground levels on the eastern edged of the site, near the beachfront, would need
to be raised by up to 4m. An area of vegetation on the dune will need to be
cleared to accommodate the construction compound.
As required by Statement of Commitment 8(e), 25 and 37, Sydney Water will
restore vegetation of temporarily disturbed areas post-construction, with the aim
to restore to at least pre-existing condition and consult local communities on site
restoration works.

6.3.11 Concern about potential impacts on water quality in
Botany Bay
Concern that the water quality assessment and management options are
inadequate. Benchmarks for water quality impacts were not developed in
accordance with ANZECC guidelines
The Water Quality Assessment and Management options have been discussed
with DPI and DECC. The ANZECC process has been followed and suitable
trigger levels have been agreed. A silt curtain will be employed during the dredge
material disposal/backfilling activities.
Potential impacts on water quality due to dredging will be managed by
implementing Statement of Commitment 6. Statement of Commitment 5
also requires that a Marine and Estuarine Monitoring Program be developed in
consultation with DPI. These commitments would ensure there is no significant
or irreversible impacts from dredging on sensitive natural environments.
There is the potential for spills to impact on water quality in Botany Bay
Statement of Commitment 26 requires Sydney Water to develop procedures
for incident management including spill control and clean-up measures. This will
include managing spills that have the potential to impact on the water quality in
Botany Bay.

6.3.12 Concern that the project will impact on sections of
Silver Beach and Lady Robinsons Beach that are used
for recreation, including swimming at the baths. This
will result in a loss of public open space
During construction there will be impacts on the use of Silver Beach as a result
of the construction compound. The size of the construction compound would be
dependent on the construction method and would be approximately 1.2 hectares
for trenched construction and 0.5 hectares for trenchless construction. Access to
the construction compound would be restricted for a period of approximately 1018 months, and this area will not be available for recreation purposes during this
period. The remaining areas of Silver Beach will be available for recreation use.
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As discussed in Section 9.1.3 of the Environmental Assessment there will
be impacts on the use of Cook Park and the adjoining beach and swimming
enclosure arising from the proposed construction zone. This area will not be
available for recreation purposes for the duration of construction (approximately
25 months). Prior to the commencement of construction, the swimming
enclosure, cycleways, and pathways through this area will be relocated in
consultation with Rockdale Council.
Statement of Commitment 13 requires Sydney Water to minimise disruption
to property access, parking, and access to recreational areas. These include
measures to maintain access where feasible and measures to assess the
condition of affected parklands and repair damage caused by construction.
Statement of Commitment 37 requires Sydney Water to work with local
communities to identify issues and concerns prior to commencement of
construction to ensure that appropriate measures are put in place to manage
local impacts. This would include discussion of measures to mitigate impacts on
access to recreational areas at Silver Beach and Lady Robinsons Beach.

6.3.13 Concern that construction activities will impact on safe
use of the Botany Bay waterway
The need to maintain exclusion zones around the dredgers and barges is
discussed in Section 6.3.1 and for the lay barge and dredgers this zone would be
approximately 1,500m long and 800m wide. Navigation channels are sufficiently
wide to ensure that other vessels are able to operate safely in Botany Bay. Safety
controls would be installed in accordance with the requirements of the Harbour
Master and the Port Procedures Guide to ensure safety of waterway traffic during
the works.
Statement of Commitment 31 requires Sydney Water to implement measures
to minimise disruption to boating, fishing and aquaculture activities during
construction. Where practical, the dredge pipeline would be located on the bed of
the bay (submerged rather than floating) to allow for safe passage of recreational
boating.

6.3.14 Alternative construction method
It was suggested that a tunnel be excavated from Kurnell to the existing
distribution network to avoid construction within Botany Bay
There were a number of specific concerns raised regarding the potential impacts
of construction activities within Botany Bay. It was suggested that these impacts
could be avoided by constructing a tunnel from Kurnell to a point on the existing
distribution network. This is addressed in Section 5.3.13.
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7. Kyeemagh to
Erskineville
7.1

Summary of the Preferred Project

The section of delivery system between the Kyeemagh and Erskineville would
involve trenched and trenchless construction as indicated in Figure 2-2. It
involves:
• Trenchless construction between Cook Park, Kyeemagh and the western side
of Muddy Creek. A launch pit would be located in Cook Park and receival pit
west of Muddy Creek. The alignment would pass below Tancred Avenue and
Kyeemagh Reserve;
• Trenched construction between the western side of Muddy Creek and the M5
East;
• Crossing of the M5 East and SWSOOS with a pipe supported on a pipe bridge;
• Trenched construction between the western side of the SWSOOS and the
eastern side of Marsh Street. This would either be located adjacent to the
southern bank of the Cooks River, or along the eastern boundary of the RTA’s
F6 corridor;
• Trenchless construction from the southern side of Marsh Street to the southern
bank of the Cooks River and a second trenchless section between the southern
side of Cooks River and Tempe Reserve. These trenchless sections would
cross beneath Marsh Street and the Cooks River;
• A 750mm cross connection from the 1,800mm pipeline to the existing
Rockdale main at Arncliffe;
• Trenched construction between Tempe Reserve and the southern side of the
Botany Freight Line;
• Trenchless construction beneath the Botany Freight Line;
• Trenched construction between the northern side of the Botany Freight Line
and the southern side of Canal Road. This would pass along the eastern
boundary of the Cooks River Goods Yard;
• Trenchless construction beneath Canal Road;
• Trenched construction between Canal Road and Sydney Park. This would pass
through land owned by Alexandra Landfill Pty Limited and the RTA;
• Trenched construction either along Euston Road or the eastern boundary of
Sydney Park;
• Trenchless construction between Sydney Park and the intersection of Bridge
Street and Ashmore Street. This would follow one of the following routes:
– Along Mitchell Road and Ashmore Street; or
– Along Euston Road, Harley Street and Ashmore Street.
• Trenched construction between the intersection of Bridge Street and Ashmore
Street and Shaft 11C. Trenchless techniques are not proposed along this short
section because the excavation of launch and receival pits would lead to greater
levels of disturbance compared to trenching.
Trenchless construction will occur 24 hours per day, seven days per week to
reduce construction risks as well as the duration of environmental impacts.

Kyeemagh to Erskineville

7.1

7.2

Summary of issues raised related to
construction of the delivery system between
Kyeemagh and Erskineville

Concerns raised about the construction of the delivery system between
Kyeemagh and Erskineville related to local impacts of issues such as:
• Construction noise and vibration;
• Potential disturbance and management of contaminated soil and groundwater,
or acid sulphate soils;
• Amenity and air quality; and
• The presence of existing services and infrastructure, as well as future services
and infrastructure.
The potential impact of construction on terrestrial ecology, items of indigenous
and non-indigenous heritage significance, flood prone land, receiving waters due
to erosion and sedimentation, and contaminated soils near Cooks River were also
raised. Questions were raised regarding when the actual delivery system route
and construction method would be known.

7.3

Response to issues raised related to
construction of the delivery system between
Kyeemagh and Erskineville

7.3.1 Concern regarding potential impacts on terrestrial
ecology
Concern that the Environmental Assessment understates the importance of
non-native vegetation as habitat, including street trees and landscaped areas
Potential impacts on terrestrial ecology was one of the criteria used to select
the alignment assessed in the Environmental Assessment. During the option
evaluation process, elements of ecological significance, in particular threatened
species and endangered ecological communities, were considered to have
a higher priority than street trees and other landscaped areas that have been
modified by urban development.
As a result, priority was given to minimising potential impacts on threatened
species and endangered ecological communities because these areas are of
greater conservation significance and habitat value compared to modified urban
areas.
Since exhibition of the Environmental Assessment, the alignment has been
refined and the same principles have been applied to preferentially impact on
cleared areas. The potential impacts on ecology are outlined in Section 2.4.1
which indicates that there are unlikely to be significant impacts on threatened
species or endangered ecological communities.
Potential impacts on ecology will be managed by implementing Statement of
Commitment 8.
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The Cooks River is an important ecological corridor and has been the subject
of a number of activities undertaken by Councils, community groups and
the Cooks River Foreshore Working Group. Concerns were raised regarding
potential impacts on these activities and the relationships built up with
community groups, and it was suggested that the project should result in a
net improvement in habitat along the route
During preparation of the Environmental Assessment Sydney Water met with
Rockdale and Marrickville Councils to discuss this concern. These councils are
members of the Cooks River Foreshore Working Group and undertake a range of
projects along the Cooks River corridor.
Sydney Water acknowledges that the Cooks River is an important ecological
corridor and the alignment has been selected to minimise impacts on areas of
conservation significance.
Construction is likely to impact on a number of beach regeneration, habitat
restoration, stormwater management and sediment sampling projects that are
either complete, underway, or in the planning stages. Statement of Commitment
37 relates to communications processes required to be implemented. This
includes working with Councils, stakeholder groups and the community to
identify local issues and concerns prior to the commencement of construction
to ensure that appropriate measures are put in place to mitigate local impacts.
Local communities will also be consulted regarding site restoration works. These
communications processes will ensure that Councils, community groups and
the Cooks River Foreshore Working Group who have undertaken activities in the
study area, will be informed of the works and given the opportunity to raise issues
and concerns. Statement of Commitment 25 also requires that areas disturbed by
construction be rehabilitated to their pre-work condition as far as practicable.
Concern regarding potential impacts on mangroves and intertidal areas
along Cooks River and Muddy Creek
The ecological assessment undertaken as part of the Environmental Assessment
did not identify any mangrove vegetation along the route. As such, the project
would not impact on mangroves along Muddy Creek or Cooks River. Trenchless
construction would be used to cross both Muddy Creek and Cooks River,
meaning that intertidal areas along these waterways would not be impacted.

7.3.2 Concern regarding management of spoil that may
include contaminated soil and acid sulphate soil
As the route traverses areas that have been used for industrial purposes
and are likely to be contaminated, concerns were raised regarding the
management of spoil. A contamination investigation should be undertaken
along the route and spoil should be managed in accordance with EPA
Guidelines
Section 9.7.2 of the Environmental Assessment indicates that there is the
potential for soil and groundwater to be contaminated along the route due
to industrial landuses and landfilling. Since exhibition of the Environmental
Assessment, geotechnical investigations have been undertaken along the
alignment to gather data on material type and better understand subsurface
geology. Samples were also tested for a range of contaminants including:
• VOCs;
• TPHs;
• PAHs;
• OCPs and PCBs; and
• Metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc).
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Laboratory analysis indicates that the reported concentrations of metals, VOCs,
OCPs and PCBs were all below published guidelines (National Environment
Protection (Assessment of Contamination) Measure (1999)). Some TPH and
PAH levels above published guidelines were noted in some boreholes along the
route in the vicinity of industrial sites or premises historically used for landfilling.
Potential impacts would be managed by implementing the Statements of
Commitment.
A Spoil Management and Disposal Strategy will be prepared in accordance with
Statement of Commitment 9 to provide a framework for strategic planning of
excavation works and spoil management.
Statement of Commitment 18 also requires a Contaminated Soil and Acid
Sulphate Soil Management Plan be prepared to ensure that risks associated
with contaminated soil and acid sulphate soil are managed in accordance with
guidelines during construction. This includes a program for field testing to
identify the presence of soil contamination or potential acid sulphate soils and
subsequently developing management strategies to be implemented during
construction.
Statements of Commitment 9 and 18 both require spoil to be classified and
disposed of in accordance with the EPA Environmental Guideline, Assessment,
Classification and Management of Liquid and Non-liquid Waste (1999).
Concern about contamination in the bed of the Cooks River being disturbed
As indicated above, geotechnical investigations have been undertaken along
the alignment to gather data on material type and better understand subsurface
geology. Samples from the bed of Muddy Creek and Cooks River in the vicinity
of the crossing points were tested for contamination and the results are
summarised in Table 7.1.
Table 7.1 Results of contaminant testing at Muddy Creek and Cooks River

7.4

Contaminant

Muddy Creek

Cooks River

VOC

Below laboratory reporting
limits

Below laboratory reporting
limits

TPH C6 – C14

Below laboratory reporting
limits

Below laboratory reporting
limits

TPH C15 – C36

Concentrations of between
less than the laboratory
reporting limits and 570mg/kg
in one sample. No odours
or sheen were noted during
sampling. The higher end
fractions of TPH are typically
associated with diesel type fuel
and oil

Elevated in all locations with
concentrations up to 5,300mg/
kg at one location which is
considered to be extremely
elevated. No odours or sheen
were observed during sampling
and this is highly irregular.
The source of the heavier end
fraction of TPH has not been
determined. A deeper sample
(5m) did not exhibit elevated
TPH concentrations.

OCP

Below laboratory reporting
limits

Below laboratory reporting
limits

Metals

Generally within acceptable
levels (National Environment
Protection (Assessment of
Contamination) Measure
(1999)).

Generally within acceptable
levels (National Environment
Protection (Assessment of
Contamination) Measure
(1999)).

PAH

Some samples reported
elevated PAH levels including
benzo(a)pyrene

Some samples reported
elevated PAH

Desalinated Water Delivery System Preferred Project Report

Whilst some elevated concentrations of TPH and PAHs were reported within the
shallow (<0.6m) sediment samples collected from both Muddy Creek and the
Cooks River, none of the samples collected from the depth at which the pipeline
is to be microtunnelled (approximately 4-6m below bed level) reported results
for organic compounds above the laboratory limits of reporting (LOR). Some
metals were detected in the deeper samples above the laboratory LOR but below
published assessment guidelines (National Environment Protection (Assessment
of Contamination) Measure (1999)).
Concern that spoil from the Cooks River Goods Yard should be managed in
accordance with the existing Contamination Management Plan for this site.
A Contamination Management Plan (URS, 2006) has been prepared for the Cooks
River Rail Terminal (Cooks River Goods Yard) which is owed by Sydney Ports. This
plan:
• Discusses the results of contamination testing undertaken on the site;
• Outlines site management issues, including protocols for intrusive works and
occupational health and safety issues; and
• Details contingency and emergency response planning.
Sydney Ports indicated that investigations undertaken within the Cooks River
Goods Yard should be managed in accordance with this plan. The key elements of
the plan are that:
• Approval must be sought from Sydney Ports for intrusive works on the site;
• Spoil must be managed in accordance with EPA Guideline, Assessment,
Classification and Management of Liquid and Non-liquid Waste (1999); and
• Measures must be implemented to satisfy occupational health and safety
requirements.
Formal approval would not be sought for construction as Sydney Water is able
to access the site using provisions of the Sydney Water Act 1994. Sydney
Water would implement communications processes outlined in Statement
of Commitment 37 before construction commences. Sydney Ports would be
provided with information on the proposed works and have the opportunity to
identify local issues and concerns to ensure that appropriate mitigation measures
are implemented.
Statement of Commitment 18 requires a Contaminated Spoil and Acid Sulphate
Soil Management Plan be prepared and that methods to classify spoil for disposal
be developed in accordance with EPA Guideline, Assessment, Classification and
Management of Liquid and Non-liquid Waste (1999). This is consistent with the
intent of the Contamination Management Plan (URS, 2006).
Statement of Commitment 35 requires that a Construction Environmental
Management System be developed. This would include procedures to ensure
occupational health and safety requirements are met and is consistent with the
intent of the Contamination Management Plan (URS, 2006).
Concerns were raised that the project may adversely impact on remediation
activities completed at the former Tempe Tip.
Marrickville Council has supplied background information on the remediation
of the former Tempe Tip and in particular, the system used to manage leachate
from the landfill. The leachate management system includes a bentonite wall
that forms an impermeable barrier between the former landfill and the Alexandra
Canal, as well as a system of pipes that are used to collect the leachate and
distribute it to a leachate treatment plant.
For this section of the delivery system, the pipe would be supported on piles
founded in bedrock and would be designed to ensure that the integrity of the
landfill remediation measures are not adversely affected.
Information provided by Council will continue to inform investigations during
detailed design to ensure that the project does not compromise the effectiveness
of the remediation measures.
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The route traverses land that has been mapped as having a high probability
of containing acid sulphate soils. Concerns were raised regarding the
potential impact oxidising acid sulphate soils may have on the water quality
and ecology of Cooks River. An acid sulphate soil assessment should be
undertaken and a management plan developed
This concern relates to the potential for both trenchless and trenched construction
to result in PASS to be oxidised and result in acidic leachate being transported
to the Cooks River where it may impact on water quality and ecology. Section
9.7.2 of the Environmental Assessment indicates that approximately 2km of the
route may traverse PASS. Since exhibition of the Environmental Assessment,
geotechnical investigations have been undertaken along the alignment to gather
data on material type and better understand subsurface geology. Samples were
also tested for potential acid sulphate soil and the results indicate the presence of
PASS in the depth range at which the pipeline is to be advanced.
Potential impacts on water quality and ecology in the Cooks River due to
disturbance of acid sulphate soil would be managed by implementing Statements
of Commitment 9 and 18.
A Spoil Management and Disposal Strategy will be prepared in accordance with
Statement of Commitment 9 to provide a framework for strategic planning of
excavation works and spoil management.
Statement of Commitment 18 also requires a Contaminated Soil and Acid
Sulphate Soil Management Plan be prepared to ensure that risks associated
with contaminated soil and acid sulphate soil are managed in accordance with
guidelines during construction. This includes a program for field testing to
identify the presence of soil contamination or potential acid sulphate soils and
subsequently developing management strategies to be implemented during
construction.

7.3.3 Heritage
Concern about potential impacts on indigenous and non-indigeous heritage
items in the vicinity of the route
This concern was raised by Councils and focused on potential impacts on heritage
items in the areas surrounding the alignment presented in the Environmental
Assessment if the contractor refines the route during detailed design. This issue
will be addressed by implementation of Statement of Commitment 21 which
requires consultation with Councils to identify local heritage items and features if
the route is refined.
Potential impacts on items of indigenous and non-indigenous heritage significance
would be managed by implementation of Statements of Commitment 21, 22,
23 and 24. This would minimise potential impacts on items such as the former
Station Master’s Office which is located within the Cooks River Goods Yard.
Concern that the Statement of Commitments does not require an arborist to
be consulted regarding works in the vicinity of heritage listed trees that are
not within a Heritage Conservation Area
This issue specifically related to a heritage listed ficus tree in South Street,
Tempe, that is within a property adjacent to the alignment presented in the
Environmental Assessment. As indicated in Section 2.4.2 of this Preferred
Project Report, the alignment has been refined and no longer passes along South
Street, meaning that the project will not impact on this tree.
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7.3.4 Concern about the construction methods proposed
Concern that construction would require excavations to be dewatered,
leading to impacts on the groundwater regime and subsidence of
surrounding land
Construction activities will take place on areas where the water table is close
to the surface. Section 5.3.2 of the Environmental Assessment describes
indicative methods that may be implemented to draw down groundwater within
open excavations such as trenches and launch and receival pits. As indicated in
Section 5.3.4 of this Preferred Project Report, the actual method of groundwater
management will be refined as part of the detailed design. The overall approach
will be to ensure that the extracted groundwater is replaced as near to its source
as is practicable, such that the geographic extent of any contamination is not
increased and that the potential for subsidence is minimised.
Groundwater reinjection stretegies may involve a gravity infiltration method to
discharge water directly behind the previously laid pipes, using either a temporary
drainage swale or buried sacrificial 150mm diameter slotted uPVC pipe. As the
work front progresses, areas will be restored by backfilling the temporary swale
at the same rate.
A closed face tunnelling machine will be used in locations where trenchless
construction is proposed below the water table. As this method uses a bentonite
slurry under pressure, it provides a positive force against the excavated face and
groundwater extraction is not required.
Amended Statement of Commitment 19 requires that controls be implemented
to minimise potential changes to the hydrological regime from construction
activities.
Potential impacts on structures due to land subsidence caused by dewatering
activities will be managed by implementing amended Statement of Commitment
33. This requires design measures and management procedures be developed to
prevent or suitably mitigate potential construction related damage to structures,
properties and infrastructure.

7.3.5 Noise
Concern about noise from the Kyeemagh construction compound
This concern relates to noise from the Kyeemagh construction compound due
to activities to stage construction across Botany Bay, such as sheet piling, pipe
and material storage. Section 6.3.5 of this Preferred Project Report discusses
potential noise impacts associated with the Botany Bay crossing.
The compound would also include a launch pit for trenchless construction along
Tancred Avenue and Table 7.2 summarises the results of a noise assessment.
Establishment of the launch pit may exceed the construction noise goal by up
to 9dB(A) during the daytime period if mitigation measures are implemented.
Establishment of the launch pit would take approximately 8 weeks of which sheet
piling, which will be the noisiest activity, will generally be limited to 2 weeks.
Once the tunnelling activities commence 24 hours a day, the activity would meet
the construction noise goal during the daytime period and exceed the night time
noise goal by 8dB(A).
The levels of mitigation noted in Table 7.2, can be achieved by implementing
measures such as the use of best available technology economically achievable,
and fixed or mobile screens. Other mitigation measures are provided in
Table 5.2 which presents options that may be considered with indicative noise
level reductions that may be achieved.
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The need for sheet piling to support the pit and trench walls will be determined
based on the geotechnical conditions along the route. Sheet piling has been
included in the assessment of noise impacts to cover a “worst case” scenario.
Potential noise impacts would be managed by implementing Statement of
Commitment 11 which requires preparation of a Construction Noise Management
Plan.
Table 7.2 Construction noise from the launch pit at Kyeemagh
Location/
Activity

Nearest
Resident

Noise at
Residence
dB(A)

Period

Criteria
dB(A)

Exceedance
dB

Exceedance
with
mitigation
dB

40m

83

Day

56

27

9

Tunnel boring

68

Day

56

12

0

Night

42

26

8

Move/remove
equipment

65

Day

56

15

0

Install pipeline

66

Day

56

16

0

Night

42

4

6

Pit excavation

Notes:
1. Daytime criteria is based on background plus 10dB
2. Night-time criteria is based on background plus 5dB.

Concern about construction noise in the vicinity of Sydney Park, including
trenchless and trenched methods
This concern relates to potential noise impacts due to construction along the
route. Noise impacts were assessed in Section 9.3 of the Environmental
Assessment and this concluded that construction activities were likely to exceed
the relevant noise goals.
Since exhibition of the Environmental Assessment, additional noise modelling has
been undertaken to assess the likely impacts of:
• Trenchless construction along Mitchell Road which involves a launch pit in
Sydney Park and a receival pit near the intersection of Mitchell Road and
Ashmore Street; and
• Trenched construction through Sydney Park.
The Environmental Assessment included an assessment of the pit located in
proximity to Mitchell Road and Ashmore Street.
The need for sheet piling to support the pit and trench walls will be determined
based on the geotechnical conditions along the route. Sheet piling has been
included in the assessment of noise impacts to cover a “worst case” scenario.
Table 7.3 summarises the results of the additional noise assessment and are
indicative of construction noise along the route.
Table 7.3 Construction noise level at Sydney Park and Erskineville
Location/
Activity

Nearest
Resident

Noise at
Residence
dB(A)

Period

Criteria
dB(A)

Exceedance
dB

Exceedance
with
mitigation
dB

83

Day

68

15

0

Sydney Park launch pit
Pit excavation
Tunnel boring
Install pipeline
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40m

68
66

Day

68

0

0

Night

50

18

0

Day

68

0

0

Night

50

16

0

Table 7.3 Construction noise level at Sydney Park and Erskineville (cont’d)
Location/
Activity

Nearest
Resident

Noise at
Residence
dB(A)

Period

Criteria
dB(A)

Exceedance
dB

Exceedance
with
mitigation
dB

Ashmore Street/Mitchell Road retrieval and launch pit
80

Day

3

27

9

Retrieval
boring
machine

Pit excavation

35

66

Day

53

13

0

Night

45

21

3

Tunnel boring

65

Day

53

12

0

Night

45

20

2

Install pipeline

66

Day

53

13

0

Night

45

21

3

Ashmore Street/Bridge Street receival pit
Pit
excavation3
- with
rockhammer

6m

97

Day

53

44

26

Pit
excavation3
- no
rockhammer

85

Day

53

32

14

Sheet piling4

96

Day

53

43

25

Retrieving
boring
machine5

81

Day

53

28

10

74

Day

53

21

6

62-67

Day

53

13 (max)

0

Sydney Park trenching
Sheet piling
Other
activities

70m

Notes:
1. Daytime criteria is based on background plus 10dB
2. Night-time criteria is based on background plus 5dB
3. Plant equipment includes truck, generator, excavator and with/without rockhammer
4. Plant equipment includes truck, 50t crane, sheet piling rig
5. Plant equipment includes truck and crane.

Table 7.3 indicates that establishing the launch pit during the daytime at the
Sydney Park construction compound would comply with day time construction
noise goal following implementation of mitigation measures. Establishment of the
launch pit would take approximately 6 weeks of which sheet piling will generally
be limited to 2 weeks. Once tunnelling commences, it would comply with both
the day and night time noise goals by implementing mitigation measures such as
barriers or enclosures.
Table 7.3 shows that the construction of the combined launch and receival pit at
the intersection of Ashmore Street and Mitchell Road would exceed the day time
construction noise goal by 9dB(A). Retrieving the machine will comply with the
day time construction noise goal and exceed the night time construction noise
goal by 3dB(A), if mitigation measures are implemented.
Construction of the receival pit would occur during the day, so there would not be
any noise exceedances at night. The timeframe for the establishment of the pit is
in the order of 6 weeks and the timeframe for removing the tunnelling machine
is in the order of 2 weeks. Tunnelling under Ashmore Street to Bridge Street
would comply with the noise goals during the day, but would exceed the night
time noise goal by 2dB(A). Installation of the pipe within the tunnel would comply
with the noise goals during the day, but would exceed the noise goal by 3dB(A) at
night.
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Table 7.3 shows that the construction of the receival pit at the intersection of
Ashmore Street and Bridge Street would exceed the construction noise goal
by 14-26dB(A) and retrieving the machine will exceed the construction noise
goal by 10dB(A). Construction of the receival pit would occur during the day,
so there would not be any noise exceedances at night. The timeframe for
the establishment of the pit is in the order of 6 weeks and the timeframe for
removing the tunnelling machine is in the order of 2 weeks.
The levels of mitigation noted in Table 7.3, can be achieved by implementing
measures such as the use of best available technology economically achievable,
and fixed or mobile screens. Other mitigation measures are provided in
Table 5.2 which presents options that may be considered with indicative noise
level reductions that may be achieved.
Table 7.3 indicates that trenching activities in Sydney Park would exceed
the daytime construction noise goal. Following application of management
measures, sheetpiling is the only activity that is likely to exceed the noise goal.
The exceeedance would be approximately 6dB(A) and would move progressively
along the route. Construction progress in Sydney Park would be dependent on
the ground conditions and is likely to take approximately 10 months based on a
rate of 6m/day and a five day working week.
Potential noise impacts would be managed by implementing Statement of
Commitment 11 which requires preparation of a Construction Noise Management
Plan prior to construction.
Construction noise in the vicinity of Kogarah Golf Course
This concern was not specifically raised in submissions, however an assessment
has been undertaken as the route has been refined since exhibition of the
Environmental Assessment and has moved to within approximately 60m of
Arncliffe’s residences to the west of the Kogarah Golf Course. Marsh Street
separates the residences from the Golf Course.
Noise modelling was undertaken to assess the likely impacts of trenching in
proximity the residential area of Arncliffe and the results presented in Table
7.4. Noise modelling included activities such as sheet piling and other activities,
including trench excavation, trench preparation, pipe laying and backfilling.
Table 7.4 Indicative construction noise levels in the vicinity of Kogarah Golf
Course
Location/
Activity

Nearest
Resident

Noise at
Residence
dB(A)

Period

Criteria
dB(A)

Exceedance
dB

Exceedance
with
mitigation
dB

Sheet piling

60m

76

Day

58

18

3

Other
activities

60m

69

Day

58

11

0

Note:
1. Daytime criteria is based on background plus 10dB

Table 7.4 indicates that with mitigation, the day time construction noise goal
may be exceeded during sheet piling by 3dB(A), but will be achieved for other
construction activities.
The calculations are measured at the closest point that trenching activities occur
from residences. The trenching activities progress at a rate of approximately
6 lineal metres per day, thereby limiting the length of exposure of residences to
construction.
The levels of mitigation noted in Table 7.4 can be achieved by implementing
measures such as the use of best available technology economically achievable,
and fixed or mobile screens. Other mitigation measures are provided in
Table 5.2 which presents options that may be considered with indicative noise
level reductions that may be achieved.
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Potential noise impacts would be managed by implementing Statement of
Commitment 11 which requires preparation of a Construction Noise Management
Plan prior to construction.

7.3.6 Concern about potential impacts on other projects. The
potential for this project to assist in facilitating future
projects was also raised
The RTA indicated that the route crosses the general alignment for the
proposed F6 extension and widening schemes along Canal Road, Campbell
Road and Euston Road. The RTA suggested refinements to the route to
minimise potential conflicts
The RTA was concerned that some sections of the alignment presented in the
Environmental Assessment cross the F6 corridor and land that forms part of
future widening schemes along Canal Road, Campbell Road and Euston Road. It
was suggested that the following refinements be made to the alignment:
• It should cross the Cooks River east of the F6 corridor, cross the F6 within
Tempe Reserve and then run parallel to and along the western extremity of the
F6 corridor to Canal Road;
• It should cross perpendicular to Canal Road and to the west of the F6 corridor. If
it must be located along Canal Road, it should be located beneath the centreline
and be constructed using trenchless technology;
• The crossing at the intersection of Burrows Road and Canal Road should be
constructed using trenchless technology;
• It should be located on the northern side of Campbell Road and constructed
using trenchless technology; and
• It should be located along the eastern side of Euston Road.
As indicated in Section 2.4, the alignment has been refined to cross the Cooks
River to the east of the F6 corridor and crosses perpendicular to Canal Road
which is consistent with the RTA’s suggestion for this section. The remainder of
the alignment between Swamp Road and Campbell Street is in close proximity to
and crosses the RTA F6 corridor at a number of locations. Sydney Water will liaise
with the RTA during the detailed design phase to discuss issues related to the
alignment and potential impacts on the future works.
Statements of Commitment 33 and 34 have been amended to require
consultation with relevant agencies.
Councils have requested that an additional pipeline be installed within the
trench, particularly between Sydney Park and the Cooks River, to provide the
opportunity for the reuse of recycled water in reserves and industrial areas
Rockdale, Marrickville and City of Sydney Councils suggested that an opportunity
exists for an additional pipeline to be installed within the trench excavated for the
delivery system to enable recycled water to be distributed to nearby industrial and
recreational areas. The councils consider it to be an opportunity to implement a
significant potable water substitution project.
The ability to collocate a second pipeline with the delivery system is dependent
on the construction method. If trenching is proposed, a second pipe may be able
to be accommodated within the trench, however trenchless construction would
require a separate microtunnel which would not be cost effective.
As indicated in Section 2.4, the route will be selected following completion of
additional investigations during detailed design and further consideration will be
given to this issue at this time. Sydney Water is liaising with councils regarding
the feasibility of this option.
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7.3.7 Concern about the impact of construction on the
operation of businesses and maintenance of community
facilities
The alignment passes through industrial land used as container terminals
and will impact on the use of these sites
This concern related to the potential impact construction may have on container
terminals operated by Maritime Container Services within the Cooks River
Goods Yard, and also Tyne Containers within the Tempe Lands Precinct. These
businesses would incur economic losses if construction impedes operation of the
facilities.
Statements of Commitment 37 and 38 relate to communications processes
that would be implemented. These include working with stakeholders such as
Maritime Container Services and Tyne Containers to identify local issues and
concerns prior to the commencement of construction to ensure that appropriate
mitigation measures are put in place to mitigate local impacts.
Construction will impact on Council assets such as parks and playing fields.
Sydney Water should compensate Councils for the loss of use of these
assets during construction as well as for any damage to the assets
This issue relates to potential impacts on Council assets including Cook Park,
Tempe Reserve, Kyeemagh Reserve, Sydney Park and Erskineville Oval. It was
suggested that Sydney Water should compensate Councils for damage to, or loss
of use of, these assets by contributing towards water tanks, native vegetation
planting schemes, local stormwater management projects, recycled water
irrigation, riverbank restoration, cycleways, and site restoration.
Section 5.3.2 of the Environmental Assessment indicates that the ground surface
will be reinstated following completion of construction activities. Site compounds
will be dismantled and facilities such as fences and traffic management devices
will be moved to the next section. Statement of Commitment 25 requires that
a program be developed to minimise visual impacts by minimising construction
time and progressively rehabilitating areas disturbed by construction as far as
practicable to pre-work condition. This will ensure that Council assets are restored
following completion of construction.
Statements of Commitment 37 and 38 outline the communications processes
to be implemented during the project. These processes will allow Sydney
Water to work with Councils and provide an avenue to discuss opportunities for
rehabilitation works to be integrated into Council’s capital works program.

7.3.8 Concern about potential impacts on traffic and access
arrangements
Concern about access to properties that have particular requirements, such
as container terminals and other sites that require ongoing heavy vehicle
access, as well as properties that require wheelchair access
This concern related to adverse impacts on access to properties along the
alignment, especially those with special access requirements. As stated in
Section 5.3.1 of the Environmental Assessment, maintenance of access to
adjacent properties (including residences and businesses) is one of the criteria
used to select the construction method. Reference should be made to Section
5.3.1 for a description of the criteria for residences and businesses.
Potential impacts on traffic and access will be minimised by implementation of
the Construction Traffic Management Plan required by Statement of Commitment
12. Statement of Commitment 13 also requires that arrangements be developed
and implemented during construction to ensure public safety and to minimise
disruption to property access, parking, access to recreational areas, bus services,
pedestrians and cyclists at all times where feasible.
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Statements of Commitment 37 and 38 outline communications processes to be
implemented to ensure that:
• The community and stakeholders have a high level of awareness of all
processes and activities associated with the delivery system;
• Accurate and accessible information is provided; and
• Sydney Water has a high level of responsiveness to issues and concerns raised
by the community.
Statement of Commitment 37 requires Sydney Water to work with local Councils,
stakeholder groups and the community to identify local issues and concerns
prior to the commencement of construction to ensure that appropriate mitigation
measures are pit in place to mitigate impacts. Opportunities would also be
provided to input to the mitigation measures.
Implementation of Statements of Commitment 37 and 38 would provide the
opportunity for the community to raise specific concerns relating to issues such
as access.
This concern would be addressed by implementation of Statements of
Commitment 12, 13, 37 and 38.
Traffic management plans should be prepared in accordance with RTA
Manuals including the Road Occupancy Manual, RTA Delegation to Councils
Regulation of Traffic, Preparing TMP, and Traffic Control and Work Sites
Version 3 September 2003
Statement of Commitment 12 requires that a Construction Traffic Management
Plan be prepared in consultation with road authorities to minimise construction
traffic impacts on the surrounding road network and disruptions from works
within roads and road reserves. This would involve consideration of relevant RTA
guidelines and manuals such as the Road Occupancy Manual, RTA Delegation to
Councils Regulation of Traffic, Preparing TMP, and Traffic Control and Work Sites
Version 3 September 2003.
Changed traffic, pedestrian and cycle conditions should be signposted. This
should include the cycle path along the Cooks River and Cook Park
This concern relates to ensuring that signs are erected to notify the community
of changed traffic conditions. It will be addressed by implementing Statements of
Commitment 12 and 13 which relate to minimising impacts on traffic and access.
Statement of Commitment 12 requires that a Construction Traffic Management
Plan be prepared and this includes informing the local community and road users
of changed conditions prior to the commencement of construction.
Statement of Commitment 13 requires that arrangements be developed to
ensure public safety and to minimise disruption to property access to recreational
areas, bus services, pedestrians and cyclists at all times where feasible during
construction. This includes developing measures to maintain access, bus service
routes and frequencies, footpaths and bicycle facilities (including routes at Kurnell
and along the Cooks River) at all times where feasible.
Appropriate roads authorities should be consulted
This concern will be addressed by implementing Statement of Commitment 12
which requires that the Construction Traffic Management Plan be prepared in
consultation with road authorities.
Concern about traffic congestion along affected roads
This was a general concern raised relating to increases in traffic leading to
congestion along roads affected by construction activities. These impacts would
occur for the duration construction activities are undertaken at each location and
would affect the surrounding road network. This concern will be addressed by
implementing the Construction Traffic Management Plan required by Statement
of Commitment 12. This must be prepared in consultation with road authorities
and will minimise construction traffic impacts on the surrounding road network
and disruptions from works within roads and road reserves.
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Concern about potential impacts on car parking in the vicinity of the
construction sites. To minimise impacts on the road system adjacent to the
construction site, all non-essential parking for staff and construction workers
should be restricted
This concern would be addressed by implementing Statement of Commitment
12 which requires a Construction Traffic Management Plan be prepared. This
will include developing arrangements for parking (onsite where practicable) and
safe access to work areas from the adjacent road network. In developing these
arrangements, consideration would be given to range of strategies that may
include restricting parking for staff and construction workers.

7.3.9 Concern about impacts on air quality, in particular dust
generated by construction
Concern about dust and debris that may be left on roads
This concern related to dust being generated by traffic passing over debris that is
left on the road network during construction activities. It would be managed by
implementing Statement of Commitment 14 which requires that construction be
undertaken in a manner that minimises dust emissions from construction sites or
compounds. Controls for dust would be incorporated in the Construction Erosion
and Sedimentation Control Plan required by Statement of Commitment 15.
Statement of Commitment 25 also requires that a program be developed to
minimise construction time and progressively rehabilitate work areas. This would
ensure that impacts associated with dust are restricted to the construction period.
Concern about human health impacts of dust from contaminated spoil.
This concern relates to the potential for dust from contaminated spoil to spread
beyond the worksite and impact on the health of the surrounding community.
There is the potential for dust to be generated by surface construction activities
and vehicle movements at construction sites and Section 7.3.2 indicates that
there are a number of locations along the route that have the potential to be
contaminated.
Receivers that have the potential to be affected by dust include:
• Those using recreational facilities, such as Cook Park, Kyeemagh Reserve,
Barton Park, Kogarah Golf Course, Tempe Reserve, Sydney Park and
Erskineville Park; and
• People living or working in the vicinity of construction sites
This concern would be addressed by implementing Statement of Commitments
14, 15 and 18. Statements of Commitment 14 and 15 require that measures
be developed to minimise dust emissions from work sites where feasible.
Statement of Commitment 18 requires a Contaminated Soil and Acid Sulphate
Spoil Management Plan be developed to identify and manage contaminated
soils during construction. This would include measures to minimise dust from
contaminated soils.
Concern about the management of odour from excavations in acid sulphate
and contaminated soils.
This concern relates to the potential for odour to be released from acid sulphate
and contaminated soils encountered during construction. As indicated in Section
7.3.2, there is the potential for contamination and acid sulphate soil to be present
at a number of locations along the route.
This concern would be addressed by implementing Statement of Commitment 18
which requires a Contaminated Soil and Acid Sulphate Spoil Management Plan be
developed to identify and manage contaminated soils during construction.
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7.3.10 Concern about the potential impacts runoff from
construction sites may have on the Cooks River
This concern relates to potential impacts on water quality in the Cooks River if
runoff from construction sites is not managed effectively. This is of importance as
construction activities will be undertaken in close proximity to this waterway and
there is the potential that soil is contaminated.
As part of its routine operations, Sydney Water installs pipelines in urban areas
close to waterbodies and often in or across waterbodies. As a result, Sydney
Water has well developed mitigation measures to ensure that potential impacts
on water quality from erosion and sedimentation are minimised. These mitigation
measures would be implemented where appropriate. Statement of Commitment
15 requires a Construction Erosion and Sedimentation Control Plan be prepared to
control soil erosion and sedimentation to protect nearby waterways. This would
be of particular importance along sections of the delivery infrastructure that are in
the immediate vicinity of waterways such as Cooks River.
Concern related to contaminated soil would addressed by implementing the
measures detailed in the Contaminated Soil and Acid Sulphate Soil Management
Plan required by Statement of Commitment 18.

7.3.11 Concern about potential impacts of construction on the
hydrologic regime
Concern that construction will encounter contaminated groundwater. How
would this be managed to ensure that construction does not create a conduit
for movement of contaminated groundwater?
Section 7.3.2 indicates that there is the potential for soils in the vicinity of the
route to be contaminated by industrial activities such as landfills and this may lead
to groundwater contamination. Groundwater management will be required to
dewater excavations to enable construction to be undertaken and this may result
in short-term localised changes to the groundwater flow regime.
The volume of groundwater extracted from sections of the pipeline to be
constructed using open trenching techniques will be minimised to the extent
practicable as required by amended Statement of Commitment 19. Groundwater
which is identified as containing concentrations of contaminants above the
relevant published criteria (ANZECC & ARMCANZ, 2000, Australian and New
Zealand Guidelines for Fresh and Marine Water Quality and NSW DECC (2007)
Guidelines for the Assessment and Management of Groundwater Contamination)
will be managed in an appropriate manner so as to prevent or minimise further
migration of contamination.
Where practical, extracted groundwater from dewatering activities will be
reinjected into the same area from which it was extracted so as to minimise
the volume of waste water generated in accordance with the principle of waste
avoidance outlined in the Waste Management and Resource Recovery Act, 1995.
Should contaminated groundwater be identified prior to or during construction, onsite treatment may be used to reduce contaminant concentrations to acceptable
levels prior to reinjection. Groundwater extraction and reinjection activities will be
managed in accordance with NSW DECC (2007) Guidelines for the Assessment
and Management of Groundwater Contamination.
Where possible, extracted groundwater will be reinjected using a gravity
infiltration method whereby the water is discharged directly behind the previously
laid pipes, using either a temporary drainage swale or buried sacrificial 150mm
diameter slotted uPVC pipe. As the work front progresses, areas will be restored
by backfilling the temporary swale at the same rate.
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Concern that changes to the groundwater regime will impact on acid
sulphate soils. How would this be managed?
Section 7.7.1 of the Environmental Assessment indicates that the route traverses
land that has a high probability of containing acid sulphate soils. This concern
was related to the potential for potential acid sulphate soil to be converted to acid
sulphate soil due to draw down of the water table in the vicinity of excavations.
The release of leachate from acid sulphate soils has the potential to impact on
both the natural and built environment.
As indicated in Section 7.3.2, since exhibition of the Environmental Assessment
geotechnical investigations have been undertaken along the alignment to gather
data on material type and better understand subsurface geology. Samples were
also tested for potential acid sulphate soil and the results indicate that potential
acid sulphate soils are present in some locations along the route.
Changes to the hydrological regime will be minimised by implementation of the
controls on dewatering activities required by amended Statement of Commitment
19. Acid sulphate soils will also be managed in accordance with the Contaminated
and Acid Sulphate Soil Management Plan required by Statement of Commitment
18. This specifically includes a program for field testing to identify the presence
of potential acid sulphate soils and subsequently developing management and
disposal options consistent with the Acid Sulphate Soil Manual (Acid Sulphate Soil
Management Advisory Committee, 1998).
Concern that stormwater management devices at Tempe Reserve will be
adversely impacted, including the bioswales, leachate and groundwater
treatment system and detention basins
The alignment has been refined to minimise potential impacts on stormwater
management devices in Tempe Reserve. It does not cross the bioswales or
stormwater detention basins that are located in the western portion of the
reserve.
As indicated in Section 7.3.2, construction would not impact on the leachate
and groundwater treatment system that has been installed as part of landfill
remediation.

7.3.12 Concern about the impact of construction activities on
the use of recreational facilities
Concern that the availability of recreational facilities in the region will be
affected as Tempe Reserve is heavily used and is the largest contiguous
recreational area in the Marrickville LGA
This issue related to concerns that construction activities will impact on Tempe
Reserve which is the largest contiguous recreational area in the Marrickville
LGA. Concerns were expressed regarding reductions in public access in a region
that has a small area of recreational facilities relative to other regions in Sydney.
Impacts may either be direct, due to exclusion zones in the immediate vicinity
of construction sites, or indirect due to amenity impacts such as increases in
noise, traffic, or dust that reduce the amenity of parks, reserves and recreational
facilities.
Potential impacts on the use of Tempe Reserve have been taken into
consideration during development of the design and as a result the alignment has
been refined so that it runs close to the edge of the reserve. This minimises the
extent of disturbance to playing fields. It is anticipated that construction within the
reserve will occur over a period of approximately 6 months. During this time the
public would be excluded from the area in the immediate vicinity of the works.
The project will not result in any long-term loss of recreational facilities. As
required by Statement of Commitment 25, a program will be developed to
minimise construction time and to progressively rehabilitate areas disturbed by
construction to as far as practicable their pre-work condition. This will ensure
that the recreational facilities will revert to their current use once construction is
complete.
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Statements of Commitment 37 and 38 relate to communications processes and
are intended to ensure that Sydney Water works with local Councils, stakeholder
groups and the community. This will enable local issues related to impacts on
recreational facilities to be discussed and ensure that appropriate measures are
implemented to mitigate impacts.
Concern about impacts on the use of recreational facilities at Kyeemagh,
including Cook Park and the associated cycle path, as well as the hockey field
and boat ramp near the Kyeemagh RSL Club
This issue related to concerns that construction activities will impact on parks,
reserves and recreational facilities such as Cook Park, Kyeemagh Reserve,
Kyeemagh boat ramp and hockey field. Impacts may either be direct, due to
exclusion zones in the immediate vicinity of construction sites, or indirect due
to amenity impacts such as increases in noise, traffic, or dust that reduce the
amenity of parks, reserves and recreational facilities.
Cook Park would be used as a construction compound for around 25 months.
During this time, the general public would not have access to this area. This
section of Cook Park includes recreational facilities such as a cycle path and
provides access to swimming baths on Lady Robinsons Beach. As discussed in
Section 7.3.8, Statement of Commitment 13 will be implemented to maintain
bicycle facilities at all times where feasible.
Construction activities will require relocation of the swimming baths on Lady
Robinsons Beach that are adjacent to Cook Park. The baths would be relocated
for the duration of the construction period, and reinstated following completion of
construction.
Trenchless methods will be used to construct the section between Cook Park
and the western side of Muddy Creek. As a result, recreational facilities within
Kyeemagh Reserve, including the hockey field and boat ramp, would not be
impacted.
The project will not result in any long-term loss of recreational facilities. As
required by Statement of Commitment 25, a program will be developed to
minimise construction time and to progressively rehabilitate areas disturbed by
construction to as far as practicable their pre-work condition. This will ensure
that the recreational facilities will revert to their current use once construction is
complete.
Statement of Commitments 37 and 38 relate to communications processes and
are intended to ensure that Sydney Water works with local Councils, stakeholder
groups and the community. This will enable local issues related to impacts on
recreational facilities to be discussed and ensure that appropriate measures are
implemented to mitigate impacts.

7.3.13 A number of suggestions were made to refine the route
Stakeholders such as the RTA were concerned about potential impacts
on their existing and future assets and requested that additional design
information be provided
This concern focused on those sections of the project that involve trenching or
tunnelling under roads or corridors for future transport works that are under the
care of the RTA. The RTA requested detailed information regarding the works,
including geotechnical and structural assessment of the impact of the works.
Sydney Water will continue to liaise with stakeholders such as the RTA to ensure
that potential impacts on assets and infrastructure are minimised. This will
be achieved by implementing amended Statement of Commitment 33 which
requires that design measures and management procedures are developed to
prevent or suitably mitigate damage to properties, structures and infrastructure.
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The RTA indicated that the route crosses the general alignment for the
proposed F6 extension and widening schemes along Canal Road, Campbell
Road and Euston Road. The RTA suggested refinements to the route
This concern relates specifically to the RTA’s planned F6 extension and future
upgrades to the road network and is discussed in Section 7.3.6.
Marrickville Council suggested that the route through Tempe Reserve be
relocated adjacent to the western bank of Alexandra Canal to minimise
potential impacts on the reserve
As indicated in Section 2.4.2, the project has been refined to include this
suggestion and the alignment now runs parallel and close to Alexandra Canal
before crossing the former Tempe Tip.
It was suggested that the pipeline be constructed away from the banks of the
Cooks River to reduce the potential for impacts on the waterway
As indicated in Section 2.4, the project has been refined to also include an
alignment along the eastern edge of the F6 corridor through the Kogarah Golf
Course. This is in addition to the alignment presented in the Environmental
Assessment. The route through the Kogarah Golf Course will be refined in
consultation with the Kogarah Golf Club and Boyd Cook Cove Developments.
Concerns were raised regarding potential impacts on areas of ecological,
indigenous or non-indigenous heritage significance due to changes to the
route or construction method. Councils and other stakeholders identified
areas of significance in the vicinity of the route that should not be impacted
by any such changes
This concern related to the potential for refinements in the route to change the
environmental impacts and it was considered that these impacts should be
assessed. The option presented in the Environmental Assessment was selected
following a process that was required to consider a range of criteria including
issues such as:
• Terrestrial ecology, in particular threatened species and endangered ecological
communities;
• Aquatic ecology, in particular seagrasses;
• Indigenous and non-indigenous heritage; and
• Water quality and hydrology.
Preliminary investigations identified a number of items of environmental
significance in the surrounding area and the route was selected to avoid potential
impacts where possible.
Sydney Water acknowledges that there are items of ecological, indigenous or
non-indigenous heritage significance in the area surrounding the route and that
there is the potential for these items to be affected if the route is altered.
As indicated in Section 2.4, the route has been refined since exhibition of the
Environmental Assessment. Ecological, indigenous and non-indigenous heritage
studies have been undertaken to assess the changes in environmental impact
relative to the Environmental Assessment and the results are reported in
Section 2.4. As required by the Environmental Assessment, the changes
do not result in an environmental impact greater than that presented in the
Environmental Assessment. This process will also be applied to any future
refinements to the route, with Statement of Commitment 8 requiring further
flora and fauna assessments and Statement of Commitment 21 requiring that
infrastructure routes and construction sites be located and management practices
be developed to minimise impacts on cultural heritage values.
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8. Operational
issues
8.1

Summary of the Preferred Project

The delivery system includes pipes, pumps, valves, and other ancillary facilities
typically associated with transporting water. Operation of the delivery system will
include routine maintenance such as operating and maintaining isolation valves,
infrequent flushing of pipe segments, inspections and renewal as required.

8.2

Summary of issues raised related to
operation of the delivery system

Concerns raised about operation of the delivery system relate to potential impacts
on:
• Water quality and ecology in the Cooks River due to discharges from scour
valves. It was suggested that water discharged from the scour valves could be
reused for irrigation purposes;
• Coastal processes and beach morphology due to presence of the pipelines
across Botany Bay;
• Groundwater flow regimes due to the presence of the pipeline;
• Noise impacts due to operation of air valves; and
• Future use of public land due to the presence of the pipeline and requirements
for maintenance access affecting development options.

8.3

Response to issues raised related to
operation of the delivery system

8.3.1 Concern about economic losses Councils may incur due
to loss of opportunity if the pipeline is located on their
land.
This concern relates to the potential for limitations to be placed on the future
use of public land due to the presence of the pipeline. This may occur as Sydney
Water would need to ensure that future development does not impact on the
integrity of the pipeline and this may limit the options for future use of the land.
The alignment has been developed to minimise the potential for land to be
sterilised by:
• Placing the pipeline within road reserves through urban areas; and
• Where the pipeline crosses Council land such as public reserves, the alignment
is generally parallel to, and close to, the boundary.
Statement of Commitment 37 relates to communications processes that will
be implemented. This requires Sydney Water to work with groups such as local
Councils to identify local issues and concerns prior to the commencement of
construction to ensure that appropriate measures are put in place to mitigate local
impacts.
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8.3.2 Concern about impacts on aquatic ecology in
waterways such as the Cooks River due to water
discharged from the scour valves
As indicated in Section 5.3.2 of the Environmental Assessment, pits will be
required along the delivery system to house various types of valves. Scour valves
are located at low points and are provided to enable the pipeline to be emptied for
cleaning purposes or for scouring sediment that accumulates over time. These
valves are located below the invert level to one side of the pipe and discharge
to adjacent stormwater systems. Where access to nearby stormwater systems
is unavailable, a pump pit would be provided to enable water released by the
scouring process to be pumped to surface drains.
This concern related to potential impacts on water quality and aquatic ecology
due to operation of the scour valves. Discharges from the scour valves would
occur intermittently and only in response to specific commissioning, operational
or maintenance requirements. Water would be tested for chlorine prior to
discharge and would be dechlorinated, if necessary, prior to discharge. It would
lead to a short-term injection of water into the local stormwater or surface
drainage system. Localised impacts on water quality would occur at the point
the stormwater or surface drainage system enters waterways such as the Cooks
River due to the different characteristics of the discharged water and water in the
receiving environment.
These affects would be localised and would not result in any long-term impacts
on aquatic ecology due to changes in water quality.
As indicated in Section 8.3.3, this concern would be addressed by implementing
Statement of Commitment 30 which requires development of methods to
optimise water conservation during operation and maintenance of the delivery
system.

8.3.3 Concern about the impact on water quality due to
discharges from the scour valves to the stormwater
system. It was suggested that this water be captured
and made available for irrigation of parks if it is of
suitable quality. If it is not of suitable quality for
irrigation, it should be treated prior to discharge to
stormwater
As indicated in Section 8.3.2, the scour valves would only operate intermittently
in response to specific operational or maintenance requirements. Statement
of Commitment 30 relates to ensuring that the project uses water efficiently.
This includes developing practices to optimise efficient use of potable water
where practicable during construction and commissioning to promote water
conservation. Methods to optimise water conservation would also be developed
for implementation during operation and maintenance of the delivery system. This
would include consideration of installing pipework at scour points to provide the
ability (where the opportunity exists) to pump water from the delivery system to
the existing supply system when dewatering.
An off-take will be constructed from the 750mm cross connection pipework
to the Rockdale main to enable the 1,800mm pipeline to be scoured during
commissioning and occasionally during operation. The off-take will discharge
into the Cooks River (below the water level). NSW Waterways and Council will
be consulted during the design process and care will be taken to ensure that the
integrity of the rock wall lining the banks of the Cooks River is not compromised.
Water to be scoured will be dechlorinated prior to discharge to the Cooks River
to prevent ecological impacts, in accordance with Sydney Water operational
procedures.
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8.3.4 Concern that as the alignment passes through areas
with high water tables, there is the potential for impacts
on groundwater drainage patterns. Will the pipeline be
a barrier to groundwater movement?
Sections of the route cross land where the water table is relatively shallow,
typically 1m to 2m below the ground surface, however in some sections
groundwater is up to 7m below the ground surface. Sections of the pipeline
installed using trenchless construction methods will be approximately 8-10m
below the ground surface (generally 6-9m below the groundwater table), and
sections installed using trenching would be between 2-4m below ground level
(up to 3m below the groundwater table). It is unlikely that the pipeline will act as a
barrier to groundwater movement as it will generally be installed below the water
table and groundwater movement around the pipeline will not be significantly
impacted or impeded. It is envisaged that regardless of the depth at which
the pipeline is installed, groundwater will be able to flow under, around and, in
most cases, over the pipeline freely and thus groundwater levels will be able to
equilibrate on either side over a relatively short timeframe.

8.3.5 Concern about impacts on coastal processes due to the
presence of the pipeline during operation
This concern related to the potential for there to be long-term impacts on
coastal processes due to the presence of the pipelines beneath Botany Bay. The
construction method involves backfilling to leave a small mound over the trench
which is within the range of background variation of bed levels across Botany Bay.
Over time, the backfilled material would settle and the trench would revert to the
same level as the surrounding areas of the bay. As such, there would not be any
long-term impacts on coastal processes as the bathymetry of the bay would not
be altered.
The results of coastal process modelling indicates that storage of approximately
35,000m3 of residual spoil along the north-south batter of the dredged basin
would have negligible impact on coastal processes. The material would occupy
only about 5% of the area of the dredged basin.

8.3.6 Concern about long-term impacts on beach morphology
at locations such as Lady Robinsons Beach and Towra
Point
Stakeholders such as Rockdale Council, NSW Maritime and Sydney Ports have
made substantial investments at locations such as Lady Robinsons Beach and
Towra Point to address impacts on beach morphology. It was suggested that
monitoring should be undertaken at these locations to ensure that the project
does not result in any long-term impacts on these areas.
Section 8.3.5 indicates that backfilling would reinstate the bed level of Botany
Bay, meaning that only short-term impacts could arise and these will be limited
to the construction phase. There will not be any long-term impacts on coastal
processes.
Statement of Commitment 7 relates to coastal processes and requires that
the profile of Lady Robinsons Beach north of the construction compound be
monitored to detect changes. Monitoring is proposed to be restricted to this
location as modelling indicates that this is the only area likely to be affected
by construction in an identifiable way. If monitoring detects any changes due
to construction, the profile will be reinstated to ensure there are no long-term
significant or irreversible impacts.
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8.3.7 Concern about the impacts of operational noise from
the air release valves, scour valves and pump pits, and
resonant noise “humming” from pipes near residences.
These impacts should be assessed
As with Sydney’s existing water supply system, it is unlikely that normal operation
of the delivery system would result in noise to a level that would impact on
residential amenity. Where facilities such as air release valves, scour valves
and pump pits are located that will impact on the noise environment, Sydney
Water will develop and implement communications processes in accordance
with Statement of Commitment 38 to provide impacted communities with
opportunities to input to mitigation measures during operation.

8.3.8 Concern about potential impacts on parks and
recreational areas due to the need to maintain access
for maintenance
This concern relates to potential impacts on recreational areas due to the need
to maintain access for maintenance. Access for workers, vehicles, plant and
machinery is likely to be required at locations such as section valve pits, scour
valves and air release valves on an occasional basis. These access points would
be located at low and high points along the alignment and, where possible, would
be located to minimise potential impacts on parks and recreational areas.
Potential impacts due to the presence of maintenance personnel would occur on
an occasional basis and only in response to specific operational or maintenance
scenarios.
Statement of Commitment 37 relates to communications processes that will
be implemented. This requires Sydney Water to work with groups such as local
Councils to identify local issues and concerns prior to the commencement of
construction to ensure that appropriate mitigation measures are put in place
to mitigate local impacts. This would provide the opportunity for Councils to
raise specific issues such as potential impacts due to maintenance access
requirements.
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9. Consistency
Assessment
9.1

Overview

Condition 2.1c of the Minister for Planning’s Concept Approval requires ‘a
demonstration that the project is consistent with the requirements of this
approval and generally consistent with the scope and intent of the concept
outlined in the documents under condition 1.1 of this approval’.
Therefore the required demonstration has two aspects to it:
• That the project is consistent with the requirements of the Concept Approval;
and
• That the project is consistent with the scope and intent of the concept outlined
in the documents under condition 1.1 of the Concept Approval (“Concept”).
Chapter 6 of the Environmental Assessment demonstrated that the delivery
system is consistent with the Concept. The following sections demonstrate that
the project, including refinements or changes described in Chapter 2, remain
consistent with the Concept.

9.2

Consistency with the Concept Approval

As detailed in the following sections, the project is consistent with the Concept
Approval as:
• It reflects the scope and intent of the concept for which Concept Approval was
granted (Schedule 1 of the Concept Approval);
• It requires the use of temporary laydown areas for construction use (Schedule 1
of the Concept Approval); and
• The assessment requirements specified are addressed in the Environmental
Assessment and this Preferred Project Report (Schedule 2 of the Concept
Approval).

9.2.1 Schedule 1
As stated in Schedule 1 of the Concept Approval, on 16 November 2006, the
Minister for Planning approved the concept of:
‘Construction and operation of a desalination plant on the Kurnell Peninsula and
associated infrastructure for the supply of an annual daily average production of
up to 500 megalitres of drinking water per day, including:
a) Intake and outlet pipelines to draw raw seawater into the plant and return
seawater concentrate to the ocean (including tunnelling under Botany Bay
National Park);
b) Pipelines and/ or tunnels from the plant across Botany Bay to the Sydney
Water Corporation water supply system for the distribution of drinking water;
c) Connection of the plant to the electricity grid; and
d) Temporary laydown areas for construction use.

Consistency Assessment

9.1

The project assessed in the Environmental Assessment and this Preferred Project
Report reflects the concept defined by the Concept Approval (Schedule 1) in that
the delivery system will be able to supply up to an annual daily average of 500ML
of desalinated water per day. It is consistent with item (b) above as it involves
a pipeline from the plant across Botany Bay to Sydney Water’s water supply
system.
It also requires the use of temporary laydown areas for construction use, thereby
evidencing consistency with item (d) above.
Items a) and c) above do not relate to the delivery system and so are not relevant
to the project assessed by the Environmental Assessment of the desalinated
water delivery system.

9.2.2 Schedule 2
Condition 2.1 (schedule 2) of the Concept Approval specifies assessment
requirements for the project. Table 9.1 details these requirements and refers to
the section of the Environmental Assessment for the desalinated water delivery
system where they are addressed. In instances where the project has been
refined or changed since exhibition of the Environmental Assessment, the table
also refers to the section of this Preferred Project Report where the requirements
are addressed.
Table 9.1 Environmental assessment requirements

9.2

Requirement (as per condition 2.1 of the Concept
Approval)

Where addressed

a) details of the project, including route, capacity and
proposed construction methods

Chapter 10 of the PPR

b) a detailed project-specific Statement of Commitments,
consistent with the Statement of Commitments
prepared for the Kurnell Desalination Plant concept
plan, with a clear indication of any new or amended
commitments relating to the project

Chapter 11 of the PPR

c) a demonstration that the project is consistent with the
requirements of this approval and generally consistent
with the scope and intent of the concept outlined in the
documents under condition 1.1 of this approval

Chapter 9 of the PPR

d) a demonstration that the project has been designed to
take into account and, where relevant, mitigate against,
the impacts of wave action and coastal processes both
on project integrity and as a result of the project on
surrounding areas

Chapter 8 of the EA and
Chapter 6 of the PPR

e) a demonstration that the project has been designed to
minimise the loss of seagrasses during the construction
and operation of the project

Chapter 8 of the EA and
Chapter 6 of the PPR

f) a framework Compensatory Seagrass Package,
developed in consultation with the DPI, detailing a
framework for how any loss of seagrass associated
with the project will be offset. The Package shall
include consideration of new and/or protected seagrass
areas, or other compensatory measures agreed by
the DPI, commensurate with the extent of seagrass
impacts. The Package shall also consider how the
compensatory measures will be implemented, timing
for any proposed works, responsibilities for on-going
maintenance and monitoring and funding arrangements

Chapter 8 of the EA,
Chapter 6 of the PPR
and Statement of
Commitment 2
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Table 9.1 Environmental assessment requirements (cont’d)
Requirement (as per condition 2.1 of the Concept
Approval)

Where addressed

g) a demonstration that the project has been designed to
minimise water quality impacts particularly turbidity in
Botany Bay

Chapter 8 of the EA and
Chapter 6 of the PPR

h) a comprehensive water quality impact assessment
for the project, undertaken in consultation with
the Department of Environment and Conservation
(DEC) and DPI, considering how the project will be
constructed and operated to meet the outcomes
specified in Australian and New Zealand Guidelines
for Fresh and Marine Water Quality (ANZECC &
ARMCANZ, 2000) and to contribute to the achievement
of the objectives in Marine Water Quality Objectives for
NSW Ocean Water (DEC, 2006). The assessment shall
make specific references to the prevention of adverse
impacts on the Towra Point Reserve and commercial
and recreational fishing activities in and around Botany
Bay

Chapter 8 of the EA and
Chapter 6 of the PPR

i) an assessment of potential noise and vibration impacts
associated with construction of the project, and
how these impacts will be mitigated, monitored and
managed

Chapters 7 and 9 of the EA
and Chapters 5, 6 and 7 of
the PPR

Condition 2.1c of Schedule 2 requires that the project be consistent with the
requirements of the Concept Approval. There are a number of Conditions of
Approval that do not relate to the design or assessment of the project. These are:
• Administrative conditions (Condition 1);
• Compliance monitoring and tracking (Condition 3);
• Community information, consultation and involvement (Condition 4); and
• Environmental management (Condition 5).
Where relevant, these conditions have been incorporated into the Statement of
Commitments in Chapter 11 to ensure consistency with the Concept Approval.

9.3

General consistency with the scope and
intent of the Concept

The project is required to be generally consistent with the scope and intent of
the Concept (outlined in the documents listed in Condition 1.1 of the Concept
Approval), including:
(a) Major Project Application;
(b) Environmental Assessment of the Concept Plan for Sydney’s Desalination
Project;
(c) Sydney’s Desalination Project: Preferred Project Report; and
(d) Conditions of Approval – these were discussed in Section 9.2.
Consistency with the documents (a), (b) and (c) is discussed below.
Section 9.2 discussed consistency with document (d).

Consistency Assessment
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9.3.1 General consistency with the Major Project Application
– Document (a)
The Major Project Application dated 10 November 2005 and its attachment
(Sydney’s Desalination Project; Major Projects Application Attachment; Project
Description Report), contains the following three key references to the delivery
system:
• On page 2 of 4 – ‘pipelines and/or tunnels from the plant across Botany Bay
to the Sydney Water Corporation water supply system for the distribution of
drinking water’;
The project is consistent with this reference as it involves a pipeline from the
plant across Botany Bay to the existing water supply system for the distribution of
drinking water.
• On page 2 of the attachment – ‘Infrastructure to deliver water to the existing
distribution network, allowing any of the following:
– 50 ML/day delivered locally to Caringbah;
– 125 ML/day delivered to Kyeemagh and then to the existing distribution
network; and
– 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.’
The project is consist with this reference as it involves delivery of up to an annual
daily average of 500 ML/day of desalinated water to the City Tunnel via a pipeline
across Botany Bay.
• On page 3 of the attachment – ‘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.
Figures 1.2 and 1.3 of the Major Project Application were indicative of concepts
under consideration at that stage of the project and are no longer reflective of
the project. These concepts have been refined during the course of subsequent
investigations as part of the Environmental Assessment of the Concept Plan,
the Blueprint Design and following exhibition of the Environmental Assessment
for the Delivery System. Page 3 of the attachment acknowledged the need for
this refinement.
The refinement of the route and construction method has been implemented
with a view to ensuring consistency with the scope and intent of the Concept
Approval.

9.3.2 General consistency with the Environmental
Assessment of the Concept Plan for Sydney’s
Desalination Project – Document (b)
Chapter 2.1 (page 2.2) of the Environmental Assessment of the Concept Plan
identified one of the main components as being:
• ‘Infrastructure to deliver water to the existing distribution network, allowing any
of the following:
– 50 ML/day delivered locally to Caringbah;
– 125 ML/day delivered to Kyeemagh and then to the existing distribution
network; and
– 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.’
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The delivery system will enable desalinated water to be delivered to the area
served by the Potts Hill system as indicated in Figure 8.1 in the Environmental
Assessment of the Concept Plan.
Section 2.1 of the Environmental Assessment for the Concept Plan also states
that:
‘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 tunnel could
be used to distribute the water. Figures 2.2 and 2.3 show examples of
routes that have been investigated. 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
are undertaken as part of the detailed design in the project procurement
strategy. This will be subject to the applicable environmental approval
process.
For a 125 ML/day plant, pipes of horizontal directional drilling could be
used to distribute water locally from Kyeemagh. Two possible routes are
shown in Figure 2.2 but only one will be required. For a plant delivering
more than 125 ML/day, a tunnel will be required to deliver the additional
water to the city’s major distribution network. Figure 2.3 shows possible
tunnel routes. Again, only one route would be required.’
Section 2.1 of the Environmental Assessment of the Concept Plan states that
the delivery infrastructure presented therein is indicative and intended to be
refined during subsequent design stages. A range of studies, assessments and
investigations were undertaken during development of the Blueprint Design and
following exhibition of the Environmental Assessment of the desalinated water
delivery system, and these have refined the route and changed aspects of the
construction method. The main refinements and changes are:
• Desalination plant site to Silver Beach:
– The route presented in the Concept Plan made use of a parcel of land
between Torres Street and Prince Charles Parade that does not contain any
above ground structures. Subsequent investigations revealed the presence
of services associated with the Caltex Oil Refineries and indicated that it is
not possible to locate the pipeline within this parcel of land. The route now
passes along Dampier Street;
– The route presented in the Concept Plan was along Sir Joseph Banks Drive
and Captain Cook Drive. Subsequent investigations revealed the presence
of a range of services along Captain Cook Drive and also that it may not be
possible to maintain two operational traffic lanes along Captain Cook Drive.
The route has been refined to include a trenched section through a parcel of
land on the corner of Sir Joseph Banks Drive and Captain Cook Drive that is
owned by AGL and a trenchless section between the AGL land and privately
owned, vacant land to the south of the intersection of Dampier Street and
Tasman Street. This avoids existing services along Captain Cook Drive as well
as ensuring that two operational lanes are maintained at all times.
• Silver Beach to Kyeemagh:
– The trenching route in the vicinity of the shore crossing at Silver Beach has
been refined following exhibition of the Environmental Assessment of the
Concept Plan to minimise the area of seagrass disturbed. Seagrass surveys
of possible routes were undertaken and the route selected will disturb a
smaller area relative to other options, including the option assessed in the
Environmental Assessment of the Concept Plan;
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– Trenchless construction is being considered to cross the seagrass zone
offshore Silver Beach. There would not be any direct impacts on the seagrass
beds if the trenchless construction method is selected;
– The route of the portion of the delivery system to the west of the Sydney
Airport north-south runway was altered from that presented in the
Environmental Assessment of the Concept Plan to avoid an area that has
been dredged previously during expansion of Sydney Airport. Geotechnical
investigations indicated that this area contains soft sediment that is suboptimal foundation material compared with the sand along the route selected.
A small portion of this dredged basin would be used to store spoil.
• Kyeemagh to the water supply system
– The Environmental Assessment of the Concept Plan nominated Shafts 7,
9 and 17 as possible connection points to the water supply system. As
discussed in Chapter 4 of the Environmental Assessment for the desalinated
water delivery system, the Blueprint Design considered a range of connection
points and selected Shaft 11C as the preferred option. The City Tunnel is
the connection point to the water supply system. This meets operational
requirements and has fewer environmental and construction issues relative
to the other options.
These refinements have not altered the overall concept of delivering desalinated
water to the water supply system using pipelines. Accordingly, the project
remains consistent with the requirements of the Concept Approval and the
Concept.

9.3.3 General consistency with the Preferred Project Report
for Sydney’s Desalination Project – Document (c)
Chapter 1.4 of the Preferred Project Report for Sydney’s Desalination Project
(August 2006) outlined the following refinements to the delivery system proposed
in the Environmental Assessment of the Concept Plan:
• A tunnel may not be required for a plant greater than 125 ML/day. Methods
to deliver greater than 125 ML/day include one or more pipelines once across
Botany Bay or a tunnel, both of which were described in the Environmental
Assessment of the Concept Plan; and
• A pipeline to Miranda/Caringbah will not now form part of the project, as water
can be supplied across Botany Bay more cost effectively.
Section 11.1.2 of the Preferred Project Report for Sydney’s Desalination Project
stated that:
“Sydney Water will seek subsequent Project Approval/s for the remaining
components of the desalination project, namely the desalinated
water distribution methods (that is, distribution route and method of
construction) from the desalination plant. This will be sought at a time that
would allow construction to commence when storages are depleted to
around 30 percent. Further studies, investigations and assessments will
occur to better understand constraints and identify the preferred delivery
route(s).”
Further studies, investigations and assessments have been undertaken following
exhibition of the Environmental Assessment. The results of these investigations
have identified constraints and informed refinement of the project culminating in
the development of the project using an approach that remains consistent with
that presented in the Preferred Project Report for Sydney’s Desalination Project.
Sydney Water is now seeking Project Approval in order that construction can
commence. On 6 February 2007, the Premier announced that the construction of
the desalination plant would proceed without waiting for storages to be depleted
to 30 percent.
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The project presented in this Preferred Project Report is consistent with that
presented in the Preferred Project Report for Sydney’s Desalination Project as:
• A tunnel is not required and a pipeline is able to cater for the ultimate design
capacity of the desalination plant of 500 ML/day and; and
• It does not involve a pipeline to Miranda/Caringbah.

Consistency Assessment
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10. The preferred
project
10.1 Description of the project for which Project
Approval is sought
Sydney Water seeks Project Approval for construction, commissioning, operation
and maintenance of a desalinated water delivery system linking the desalination
plant on the Kurnell Peninsula with the existing distribution network.
Project Approval is sought for construction and operation of all components of the
project, including those elements described in Chapter 5 of the Environmental
Assessment of the Desalinated Water Delivery System, as amended by the
refinements and changes outlined in Chapter 2 of this Preferred Project Report.
In summary the indicative route is described in Table 10.1 and Figures 10-1, 10-2
and 10-3.
The delivery system will:
• Be built to deliver an annual daily average of 500 ML of desalinated water per
day;
• Link the desalination plant at Kurnell with Sydney’s major water distribution
system;
• Be generally located on the alignment indicated in Figure 10-1, Figure 10-2 and
Figure 10-3;
• Be generally constructed using a combination of trenchless and trenched
construction methods as indicated in Figure 10-1, Figure 10-2 and Figure 10-3;
• Require a range of construction related activities and facilities such as
temporary laydown areas, temporary jetties, quays or work platforms,
barges, site compounds, spoil stockpiles, connection to utility services and
infrastructure, environmental controls etc;
• Include ancillary features to ensure safe operation and maintenance, including,
but not limited to, air and scour valves, scour drain lines, isolation valves,
pressure release valves, access chambers, cross connection pipework to the
existing network, booster pump stations, surge protection equipment, and
chlorine injection facilities;
• Require feasibility and pre-construction investigations, likely to include
geotechnical, groundwater, soil, water and sediment studies along with other
surveys and minor tasks or other activities likely to have minimal environmental
impact; and
• Operate on a continuous (24 hours per day, 7 days per week) basis.

The preferred project
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Table 10.1 Summary of the route
Route

Description of route

Approval

Route from Desalination
Plant Site to Silver Beach

The route will extend
along the road corridor of
Sir Joseph Banks Drive
and Chisholm Street, then
through the AGL land. This
section will be trenched.

Seeking approval for route.

The route will extend
from the AGL land under
the aquatic reserve to
vacant land adjacent to the
south side of the Tasman
and Dampier Streets
intersection and then
down Dampier to Silver
Beach. This section will be
trenchless.
Route for first 600 to 800m
from Silver Beach.

There are two alternative
routes depending on
construction methods:
If trenchless under the
seagrasses the route
would take a more direct
route across the bay to a
point approximately 800m
offshore.

Seeking approval for both
the trenchless and trenched
routes. If feasible, Sydney
Water’s preference is the
trenchless construction
method.
Only one route will be
constructed.

If trenching through the
seagrasses it is along the
alignment as described
in Chapter 5 of the
Environmental Assessment.
Botany Bay Crossing

Construction method using
a lay barge results in a
slightly different alignment
to that shown in Chapter
5 of the Environmental
Assessment. This section
will be trenched.

Seeking approval for route.

From Kyeemagh to Muddy
Creek

The route will extend
from Cook Park under
General Holmes Drive,
Tancred Avenue and Muddy
Creek. This section will be
trenchless

Seeking approval for route.

From Muddy Creek to M5

The route is generally
along the alignment
shown in Chapter 5 of the
Environmental Assessment.

Seeking approval for route.

This section will be
trenched.
Route from M5 to Cooks
River (Kogarah Golf Course)

The route will cross the M5
and SWSOOS. There are
two alternate routes within
Kogarah Golf Course;
It extends along the eastern
edge of Kogarah Golf
Course.
It will run within the
proposed F6 road corridor.
These sections would be
trenched.
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Seeking approval for both
routes in Kogarah Golf
Course.
Only one route will be
constructed in Kogarah Golf
Course.

Table 10.1 Summary of the route
Route

Description of route

Approval

Secondary connection

A secondary connection
will be constructed to the
Rockdale gravity system.
This section will be
trenched.

Seeking approval for route.

From Southern side of
Cooks River

From the southern side of
Cooks River to the south
eastern corner of Tempe
Reserve.

Seeking approval for route.

This section will be
trenchless.
Route from Tempe
Recreational Reserve to
Canal Road

The route will extend
along Tempe Recreational
Reserve and continue
along the west side of
Alexandra Canal to the
land occupied by Sydney
Airport Corporation. The
route continues along
the alignment set out
in Chapter 5 of the
Environmental Assessment.

Seeking approval for route.

This section will be
trenched.
Across Canal Road

The route goes under Canal
Road.

Seeking approval for route.

This section will be
trenchless.
From Canal Road to
Campbell Road

The route will extend
along the rear of properties
fronting the west side of
Burrows Road from Canal
Road to Campbell Road.

Seeking approval for route.

This will be trenched.
Across Campbell Road

The route goes under
Campbell Road.

Seeking approval for route.

This section will be
trenchless.
From Campbell Road to
Sydney Park Road

There are two alternate
routes;

Seeking approval for both
routes.

The route travels along
Euston Road to Sydney
Park Road. This section
would be trenchless
The route extends through
a corridor on the east
side of Sydney Park from
Campbell Road to Sydney
Park Road. This section
would be trenched.

Only one route will be
constructed.

The preferred project
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Table 10.1 Summary of the route
Route

Description of route

Approval

From Sydney Park Road to
Ashmore Street

There are two alternate
routes;

Seeking approval for both
routes.

The route travels along
Euston Road to Harley
Street to Ashmore Street.
This would be trenchless.

Ashmore Street to Bridge
Street, Shaft 11C

The route will continue
along Mitchell Road, from
Sydney Park to Ashmore
Street. This section would
be trenchless

Only one route will be
constructed.

The route travels along
Ashmore to Bridge Street.
This will be trenchless. The
final section in Bridge Street
will be trenched.

Seeking approval for route.

Figure 10.1 Preferred project between the desalination plant site and Silver Beach, Kurnell
Figure 10-1 Preferred project between the desalination plant and Silver Beach
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Not to scale

Figure 10.2 Preferred project across Botany Bay
Figure 10-2 Preferred project across Botany Bay
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11. Statement of
Commitments
11.1 Summary of the Environmental Assessment
Since the exhibition of the Environmental Assessment, Sydney Water has revised
the Statement of Commitments in response to issues raised in submissions or
as a consequence of the environmental assessment process. The Environmental
Assessment provided a Draft Statement of Commitments proposed by Sydney
Water outlining the range of environmental outcomes and management
measures that would be required to avoid or reduce the environmental impacts of
the project.
Following approval of the project, the commitments will guide the subsequent
phases of the project development process to reduce impacts on the
environment. The design, construction and operational phases will be undertaken
in accordance with these commitments.
A summary of the desired outcomes for the Statement of Commitments is
provided in Table 11.1.

11.2 Amended Statement of Commitments
This section provides a guide to Sydney Water’s amended Statement of
Commitments. Any amendments since the exhibition of the Environmental
Assessment are in green text. This applies to Statements of Commitment 19, 33
and 34.
The Statement of Commitments includes the entire tables and consists of:
• Commitment topic heading;
• Desired outcome of the commitment;
• Proposed actions to be undertaken by the proponent (numbered); and
• Timing requirements of the commitment.
The commitments propose measures for environmental mitigation, management
and monitoring for the project. Where possible, the measures have been based
on achieving a defined performance standard or implementing a proposed
process.
Specific actions are identified in the Statement of Commitments which aim to
deliver the desired outcomes where practicable based on:
• Developing project designs that are capable of achieving the outcomes;
• Developing environment management and mitigation measures during the
planning and design phase; and
• Implementing, monitoring and reviewing these measures during the
construction and operational phases.

Statement of Commitments

11.1

With reference to the timing:
• Design includes:
– pre-construction design during the project development; and
– detailed design prior to and during construction.
These two phases of design will be completed at different stages of the project
development. The work required in the Statement of Commitments for design
work will occur at the appropriate phase of the design.
• Construction: includes all work relating to construction of the project other
than establishment and investigative activities determined to have minimal
environmental impact, eg. survey, acquisitions, fencing, investigative drilling
or excavation, building/road dilapidation surveys, minor clearing (except where
threatened species or ecological communities would be affected), establishing
site compounds (including laydown areas) or other activities with minimal
environmental impact. Commissioning activities are also considered to be part
of the construction phase; and
• Operation: includes the operation of the project but does not include
commissioning trials for equipment or temporary use of parts of the project
during construction.
The Statements of Commitment and Minister’s Conditions of Approval will be
complied with using a staged strategy that links commencement of construction
of components or sub-components of the project only to its relevant compliance
obligation. Sydney Water proposed this approach to the Department of Planning
in February 2007 for the overall desalination project, and in March 2007 the
Department of Planning advised that it raised no objection to this strategy.
Specifically, Sydney Water proposed “a staged strategy for managing the design
and construction of components and sub-components of the project to ensure
compliance with the Minister’s Conditions of Approval and Sydney Water’s
Statements of Commitment (collectively, compliance obligations). The strategy
involves implementation of compliance obligations, required during and/or prior
to the commencement of construction, in accordance with the design and
construction program.
The objective of staging implementation of compliance obligations is to link
commencement of construction of a component of sub-component only to
its relevant compliance obligations. Effectively, certain construction works will
commence for particular components and/or sub-components (after the relevant
compliance obligations are met) whilst other components or sub-components are
still being designed or considered.”
In March 2007, the Department of Planning advised that it “raised no objection
to the staging of pre-construction compliance submissions, provided that the
requirements of the Minister’s Conditions of Approval are met with respect
to each component or stage of the construction works”. The Department of
Planning noted that it will be important for Sydney Water to consult further with
the Department once the construction program is known to ensure that each of
the conditions have been accommodated in the program.
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Table 11.1 Statement of Commitments
Desired Outcome

Action

Timing

1. If required, a Seagrass Management Plan will be
prepared, in consultation with DPI, for implementation
during, and post-construction, to minimise impacts of
the pipeline crossing of Silver Beach, Botany Bay on the
aquatic environment as far as practicable. This Plan will
be linked to the construction contract and will include:

During design (before
construction commences).

Water Quality and Aquatic Ecology
Seagrass habitat loss minimised and the
remaining large bed of Posidonia at Silver
Beach protected during construction of
the Botany Bay pipeline.

a) Further assessment of seagrasses at Silver
Beach (i.e. to minimise the area of disturbance to
Posidonia, as priority, and Zostera) if the preferred
route requires alteration;
b) The remaining large bed of Posidonia at Silver
Beach to be protected;
c) Use of sheet piling within seagrass habitat, with
turbidity screens at the ends of each segment of
construction, as a means of minimising habitat loss
and controlling turbidity;
d) Dredging activities to be carried out to prevent
sediment deposition over the seagrass beds and
minimise turbidity in Botany Bay immediately
adjacent to the dredging area;
e) Monitoring of water quality immediately adjacent to
the dredging area;
f)

Construction to occur over the shortest possible
time to minimise disturbance and reduce the risk
of exposure to storms and identify measures to be
taken during adverse weather conditions;

g) Relocation to suitable habitat of any syngnathids,
if observed in the immediate vicinity of the area of
impact;
h) Measures to minimise adverse impacts on coastal
processes;
i)

A monitoring program to detect impacts to
seagrass adjacent to the trench at Silver Beach;

j)

Submission of the Plan to the Department of
Planning.

Seagrass habitat loss minimised and the
remaining large bed of Posidonia at Silver
Beach protected during construction of
the Botany Bay pipeline.

2. A Compensatory Seagrass Package will be developed
in consultation with the DPI, detailing how any loss of
seagrass associated with construction across Botany
Bay will be offset. The package will also include a
program for maintaining and monitoring seagrass
restoration will be developed in consultation with DPI
for implementation for 12 months post-construction.

During design (before
construction commences).

Control potential dispersion of existing
contaminated sediments during
construction of Botany Bay pipeline.

3. Work practices will be developed to manage sedimentbound contaminants and acid sulphate soils located
along the pipeline route (as detected by geotechnical
testing) for implementation during construction.

During design (before
construction commences).

This may include where possible, the adoption of least
impact construction dredging and the use of controls
such as silt curtains.
Control potential dispersion of noxious
aquatic weeds during construction of the
Botany Bay pipeline.

4. Work practices will be developed to control the
potential dispersion of Caulerpa taxifolia located along
the pipeline as feasible for implementation during
construction, including practices to avoid transporting
Caulerpa taxifolia to unaffected areas during seagrass
restoration activities.

During design (before
construction commences).

Statement of Commitments
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Table 11.1 Statement of Commitments (cont’d)
Desired Outcome

Action

Timing

No significant or irreversible impacts from 5. The Marine and Estuary Monitoring Program for
dredging on sensitive natural ecosystems,
monitoring water quality and ecological impacts has
oyster leases or aquaculture activities
been developed in consultation with DPI and outlines
during construction of the Botany Bay
the framework for monitoring during construction
pipeline.
and 12 months post-construction. The details of the
monitoring plan will be developed in further consultation
with DPI.

During design (before
construction commences).

6. Dredging activities will be carried out to minimise
turbidity in Botany Bay immediately adjacent to the
dredging area and to minimise potential impacts
on sensitive natural ecosystems, oyster leases or
aquaculture activities.

Coastal Processes
No significant or irreversible impacts to
the profile of Lady Robinsons Beach,
north of the construction compound,
Kyeemagh

7. The profile of Lady Robinsons Beach, north of the
construction compound, will be monitored for changes
throughout construction and the profile re-instated from
areas of build-up if required.

During construction.

8. Infrastructure routes and temporary construction sites
will be located to avoid impacts on threatened species,
endangered ecological communities and remnant
vegetation, where practicable. Where avoiding impacts
is not practicable, management practices will be
developed to minimise impacts on threatened species,
endangered ecological communities and remnant
vegetation for implementation during construction.
Measures to avoid and/or minimise impacts include:

During design (before
construction commences).

Terrestrial Ecology
No significant impact on threatened
species and endangered ecological
communities during construction from
infrastructure routes and temporary
construction sites.

a) Developing onsite management practices to reduce
impacts associated with trenching and trenchless
technology pits;
b) Further flora and fauna assessments if routes
are refined to re-assess impacts on biodiversity
in accordance with EPBC Act and Draft Part 3A
Guidelines for Threatened Species Assessment
(DEC & DPI July 2005);
c) Developing work practices to reduce damage to
vegetation and fauna during construction (such as
limiting disturbance, fencing, worker education);
d) Developing work practices to minimise impacts
on mangroves and/or saltmarsh or compensatory
measures arranged in accordance with DPI policy;
e) Restoring vegetation of temporarily disturbed areas
post-construction, with the aim to restore to at least
pre-existing condition;
f)

Developing strategies to rehabilitate areas following
completion of construction work;

g) If works are undertaken in native vegetation
communities, restoration will use plant species from
that community; and
h) Develop strategies to monitor and manage potential
locations of Pterostylis sp. (Botany Bay Bearded
Orchid) at Kurnell.
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Table 11.1 Statement of Commitments (cont’d)
Desired Outcome

Action

Timing

9. Prior to the commencement of any bulk excavation
works a Spoil Management and Disposal Strategy
will be developed and implemented consistent with
condition 5.3 of the Concept Approval.

Prior to the commencement
of any bulk excavation works

10. Construction will be restricted to between the hours
of 7am to 6pm (Monday to Friday) and 7am to 1pm
(Saturdays) and at no time on Sundays and public
holidays except:

During design (before
construction commences).

Spoil and Traffic Management
Beneficial reuse of spoil from
construction maximised.
Contaminated soils, if encountered,
managed in accordance with DEC
guidelines.
Minimise traffic impacts from spoil
transportation during construction.

Construction Hours
Construction hours of work notified and
managed to minimise disturbance to local
amenity.

a) Where works are not a disturbance to nearby
residences; or
b) For the delivery of materials outside these hours as
required by authorities for safety reasons; or
c) Where it is required in an emergency to avoid
the loss of lives, property and/or to prevent
environmental harm; or
d) Where agreement has been reached with local
residents in order to reduce the duration of
construction activities and / or manage other traffic,
amenity or disturbance issues; or
e) As otherwise necessary and in accordance with
relevant authority requirements; or
f)

For all construction activities for the Botany Bay
crossing from Silver Beach to Kyeemagh; or

g) For all trenchless construction activities including
the associated spoil removal; or
h) If required, for all trenching through major traffic
intersections.
This commitment does not apply in the event of a direction
from police or other relevant authority for safety or
environmental reasons.
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Table 11.1 Statement of Commitments (cont’d)
Desired Outcome

Action

Timing

11. A Construction Noise Management Plan will be
prepared to detail how construction noise and vibration
impacts would be minimised and managed, including,
but not necessarily limited to:

During design (before
construction commences).

Noise and Vibration
Construction noise disturbance of local
residents and schools minimised.

a) Undertaking an assessment of construction and
traffic noise at the delivery infrastructure worksites
and calculating project specific noise goals as
follows;
1 Applying a construction noise objective in line
with the Environmental Noise Control Manual
(EPA, 1994) or any construction noise guidelines
developed by DEC to replace that manual, as
far as practicable, i.e. for activities at work sites
operating for a period greater than 26 weeks (as
measured by the LA10 (15 minute) descriptor)
that the background LA90 noise level is not
exceeded by more than 5dB(A) at any residence
or other noise sensitive receiver.
2 If noise from a construction activity is
substantially tonal or impulsive in nature (as
described in Chapter 4 of the NSW Industrial
Noise Policy), 5dB(A) will be added to the
measured construction noise level when
comparing the measured noise with the
construction noise objective;
b) Measures to limit vibration impacts on property and
amenity of local residents and schools associated
with construction activities in accordance with
relevant Standards as far as practicable;
c) Identifying reasonable and feasible noise mitigation
measures, where the noise objectives cannot be
achieved and addressing noisy activities such as
sheet piling for implementation during construction.
This will include selection of less noisy construction
method, noise controls on equipment, noise
mitigation barriers such as noise shielding at
construction compounds, timing and notification of
construction activities and/or options identified;
d) Consulting with local communities where
construction activities occur, including pipelaying
along roadways, to mitigate local issues of noise,
access, working hours, safety and disruption to
traffic movements;
e) Developing a construction noise monitoring program
to verify noise levels from key work sites; and
f)
Marine mammals in Botany Bay
protected during construction of the
Botany Bay
pipeline.
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Measures to minimise disturbance to marine
mammals during construction of the delivery
system, including, where practicable, stopping
or scaling down at risk activities when marine
mammals are approaching the area of construction.

Desalinated Water Delivery System Preferred Project Report

Table 11.1 Statement of Commitments (cont’d)
Desired Outcome

Action

Timing

12. A Construction Traffic Management Plan will be
prepared in consultation road authorities, to minimise
construction traffic impacts on the surrounding road
network and disruptions from works within roads and
road reserves, such as pipeline trenching, as far as
practicable, and ensure road safety is not compromised,
including:

During design (before
construction commences).

Traffic and Access
Impact of construction activities on
surrounding road network minimised.

a) Informing the local community and road users on
changed conditions prior to commencement;
b) Scheduling disruptive works outside peak
commuting hours (including school start and finish
times where relevant) and peak weekend times;
c) Arrangements for parking (onsite where practicable)
and safe access to work areas from the adjacent
road network;
d) Methods to reduce temporary lane closures, reduce
delays and provide alternative access including
temporary traffic arrangements;
e) Restrictions on routes and times travelled by heavy
vehicles;
f)

Controlling traffic in accordance with RTA Traffic
Control at Work Site and AS 1742.3 1996, Traffic
Control Devices for Works on Roads;

g) Consulting with local communities where
construction activities occur, including pipelaying
along roads and road reserves, to mitigate local
issues of noise, access, working hours, safety and
disruption to traffic movements; and
h) Maintaining access along Captain Cook Drive
and liaising with emergency services to ensure
emergency response plans are not compromised.
Disruption to property access, parklands,
bus services, pedestrians and cyclists
during construction minimised.

13. Arrangements will be developed to ensure public
safety and to minimise disruption to property access,
parking, access to recreational areas, bus services,
pedestrians and cyclists at all times where feasible for
implementation during construction. This will include:

Before construction
commences.

a) Measures to maintain access, bus service routes
and frequencies, footpaths and bicycle facilities
(including routes at Kurnell and along the Cooks
River) at all times where feasible;
b) Arrangements to maintain access to properties or
other arrangements where this is not practicable;
c) Measures to assess the condition of affected
parklands and repair damage caused by
construction;
d) Arrangements for notification and consultation if
temporary changes are required; and
e) Measures to separate construction work areas such
as through temporary fencing to maintain safety.

Dust
Dust generation during construction
minimised.

14. Construction will be undertaken in a manner that
minimises dust emissions from construction sites or
compounds. Controls for dust will be incorporated into
the Erosion and Sedimentation Control Plan outlined in
SOC 15.

During construction
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Table 11.1 Statement of Commitments (cont’d)
Desired Outcome

Action

Timing

15. A Construction Erosion and Sedimentation Control Plan
will be prepared for the work sites for implementation
during construction including:

During design (before
construction commences).

Erosion Control / Sedimentation
Control soil erosion and sedimentation
during construction and operation to
protect nearby waterways.

a) Measures to manage surface water and stormwater
from disturbed areas in accordance with Managing
Urban Stormwater: Soils and Construction
(Landcom, 2004) including:
1 Avoiding sediment runoff into sensitive
waterways (including Botany Bay, Towra Point
wetland, Quibray Bay and Cooks River);
2 Minimising the area of bare surfaces during
construction; and
3 Preventing the spread of soil by construction
vehicles on public roads.
b) Measures to limit dust emissions from work sites
where feasible including:
1 Managing stockpiles to suppress dust emissions;
and
2 Measures to wash vehicles and cover loads
where there is the potential to generate dust, as
practicable.
c) Identifying the need for a licence under the POEO
Act for any activities associated with stormwater
discharge; and
d) Measures to manage spoil, grout and drill fluid
during trenchless construction.

Hydrology and Flooding
Stormwater and flood risk managed on all
construction sites.

16. Stormwater management measures on all construction
sites will be designed in accordance with relevant
guidelines. Relevant local authorities will be consulted
regarding flood risk and mitigation measures.

During design (before
construction commences).

Release of water used for commissioning
managed to minimise the impact on
waterways.

17. Work practices will be developed to manage the
release of potable water for implementation during
commissioning of the delivery system, generally in
accordance with Sydney Water’s Water Discharge
Protocols to reduce water quality impacts and
hydrological impacts on receiving waters.

During design (before
construction commences).

18. A Contaminated Soil and Acid Sulphate Soil
Management Plan will be prepared to identify and
manage contaminated soils for implementation during
construction including:

During design (before
construction commences).

Contaminated Soils
Contaminated soils and acid sulphate
soil risks managed during construction in
accordance with guidelines.

a) Field investigations to confirm presence of soil
contamination and measures to avoid and mitigate
impacts on sites;
b) Methods to classify spoil for disposal in accordance
with Environmental Guidelines: Assessment,
Classification and Management of Liquid and Nonliquid Waste (EPA, 1999);
c) Procedures to properly assess and manage any
previously unidentified areas of contaminated soils
encountered; and
d) Confirming presence of potential acid sulphate
soils and developing management and disposal
options for acid sulphate soils consistent with
the Acid Sulphate Soil Manual (Acid Sulphate Soil
Management Advisory Committee, 1998).
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Table 11.1 Statement of Commitments (cont’d)
Desired Outcome

Action

Timing

19. Controls on dewatering activities (including measures
such as reinjection) will be developed such that
potential impacts on the local groundwater regime
is maintained and the spatial extent of contaminated
groundwater is not increased. Where geotechnical
investigations indicate that containment and treatment
is required prior to discharge, this will be identified in
line with provisions in the POEO Act.

During design (before
construction commences).

20. The visual impact of the delivery system will be
designed not to adversely impact on the identified
Kurnell Peninsular Headland National Heritage values,
including:

During design (before
construction commences).

Groundwater
Minimise potential changes to the
hydrological regime from construction
activities.

Heritage
National heritage values of the Kurnell
Peninsular Headland protected.

a) Avoiding any significant visible permanent structure
associated with the trenched pipeline crossing
Botany Bay at Silver Beach
Indigenous and non-indigenous cultural
heritage values protected along
infrastructure routes and at temporary
construction sites.

21. Infrastructure routes and temporary construction sites
will be located and management practices will be
developed to minimise impacts, where practicable, on
indigenous and non-indigenous cultural heritage values
for implementation during construction, including:

During design (before
construction commences).

a) Reviewing remote magnetic survey work for the
presence of any shipwreck debris in the path of the
works in Botany Bay;
b) An arborist will be consulted prior to construction to
limit the potential impacts where works are carried
out in Heritage Conservation Areas adjacent to trees
of streetscape value or heritage significance;
c) Former land surfaces and associated soil profiles
situated below fill layers within PAD areas must
be subject to some degree of archaeological
monitoring. The scope, degree and frequency of
archaeological monitoring will be the subject of
future refinement, following the determination of
the construction equipment and techniques to be
used, and following initial experience of ground
conditions.
d) Developing work practices to reduce risk of damage
to indigenous and non-indigenous heritage items or
archaeology (such as limiting disturbance, fencing,
and worker induction); and
e) If the route is refined during detailed design
further consultation with Municipal Councils will be
undertaken once final option is chosen to identify
local heritage items and heritage features.
Indigenous cultural heritage values
protected along infrastructure routes and
at temporary construction sites.

22. If previously unidentified Aboriginal objects are
discovered during construction of delivery system, all
work likely to affect the object(s) will cease immediately
and the DECC and relevant Local Aboriginal Land
Councils will be informed. An investigation will be
undertaken by a suitably qualified archaeologist to
identify measures to be implemented to reduce impact
on the objects discovered, prior to recommencing
works.

During construction.

Heritage (cont’d)
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Table 11.1 Statement of Commitments (cont’d)
Desired Outcome

Action

Timing

Non-indigenous cultural heritage values
protected along infrastructure routes and
at temporary construction sites.

23. If unexpected historical relic(s) are discovered during
construction, all work likely to affect the relic(s) will
cease and the NSW Heritage Office notified. An
investigation will be undertaken by a suitably qualified
archaeologist to identify measures to be implemented
to reduce impact on the relics discovered, prior to
recommencing works.

During construction.

Heritage values of the Pressure/City
Tunnels maintained.

24. Connection into the Pressure or City Tunnels will be
designed to be consistent with heritage values of
maintaining the existing use of these tunnels. The
NSW Heritage Office will be informed of the works and
discussions held as to possible mitigation measures for
implementation during construction.

During design (before
construction commences

25. A program will be developed to minimise construction
time and to progressively rehabilitate areas disturbed
temporarily by construction as far as practicable to prework condition to mitigate visual impact.

During design (before
construction commences

26. Work practices to reduce hazards from chemical
use will be developed for implementation during
construction including:

During design (before
construction commences).

Visual
Construction work sites rehabilitated.

Chemical Use
Chemicals used and stored during
construction in compliance with
legislation.

a) Measures for the handling, storage and disposal
of hazardous substances in accordance with the
relevant legislation, standards and guidelines, eg.
Occupational Health and Safety Regulation 2001 and
Code of Practice for Dangerous Goods (WorkCover,
2005); and
b) Development of procedures for incident
management including spill control and clean-up
measures.

Waste
Construction wastes minimised, reuse
and recycling maximised.

27. Measures to reduce, reuse and recycle construction
wastes will be developed with consideration of
the Resource NSW (2003) Waste Avoidance and
Resource Recovery Strategy, for implementation during
construction.

During design (before
construction commences).

Waste disposal during construction
managed in accordance with guidelines.

28. A Waste Management Plan will be prepared to ensure
the proper classification and management of all
construction waste material unable to be reused or
recycled in accordance with relevant legislation and
Environmental Guidelines: Assessment, Classification
and Management of Liquid and Non-liquid Wastes (EPA,
1999), for implementation during construction. Disposal
requirements will involve appropriate treatment onsite and/or, as applicable, the use of a licensed waste
transporter and disposal at a facility licensed to accept
the waste type.

During design (before
construction commences).

Water Use
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Table 11.1 Statement of Commitments (cont’d)
Desired Outcome

Action

Timing

Efficient use of water during construction.

29. Work practices to optimise efficient use of
potable water will be adopted where practicable
for implementation during construction (including
commissioning) to promote water conservation.

During design (before
construction commences).

Efficient use of water during operation.

30. Investigations of methods to optimise water
conservation will be developed for implementation
during operation and maintenance of the desalinated
water delivery system.

During design (before
construction commences).

Disruption to boating, fishing and
aquaculture activities during construction
minimised.

31. Measures to limit disruption to boating, fishing and
aquaculture activities in Botany Bay will be developed
in consultation with waterways authorities for
implementation during construction in relation to jetty
installation, dredging works or pipeline laying in Botany
Bay. This will include protocols for notification.

During design (before
construction commences).

Navigation risks, impacts on fishing and
recreational use associated with maritime
structures managed.

32. Maritime structures will be designed to minimise
impacts on navigation, fishing activities and recreational
use where practicable. This will include consideration
of Engineering Standards and Guidelines for Maritime
Structures (NSW Maritime, 2005), design of Botany Bay
pipeline to withstand anchors, notification procedures
and navigation signs.

During design (before
construction commences).

33. Design measures and management procedures will
be developed for implementation during construction
to prevent or suitably mitigate, damage to properties,
structures and infrastructure (such as from vibration,
excavation-induced settlement or from water table
draw-down). This will include a process for conducting
property inspections, subject to landowner agreement,
and dilapidation surveys, if required, on all structures
at risk of impact during construction and formulation
of measures to rectify property damage caused by
construction at no cost to the owner.

During design (before
construction commences).

Navigation and Fishing

Property
Prevent or suitably mitigate potential
construction related damage to
structures, properties and infrastructure.

a) This will involve consultation with the RTA
and RailCorp regarding design requirements.
Detailed design information will be provided
for their evaluation prior to construction
commencing that may impact on their assets.

Utilities and Services
Disruption to services during construction
minimised and customers notified.

34. Measures will be developed for implementation during
construction so that disruptions to services and utilities
due to construction activities are minimised and
advised to customers. This will involve consultation
with utility and service providers regarding design
requirements.

During design (before
construction commences).

35. Prior to construction a Construction Environmental
Management System shall be developed consistent
with conditions 5.1, 5.2 and 5.6 of the Concept
Approval..

During design (before
construction commences).

36. Prior to operation an Operational Environmental
Management System shall be developed consistent
with conditions 5.4, 5.5 and 5.6 of the Concept
Approval.

Prior to operation

Environmental Management Systems
Management systems in place for
protection of the environment.
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Table 11.1 Statement of Commitments (cont’d)
Desired Outcome

Action

Timing

37. Communities directly impacted by construction will be
provided with detailed information on the nature and
timing of the proposed works including:

During design (before
construction commences)

Communications Processes
The community and stakeholders have a
high level of awareness of all processes
and activities associated with the delivery
system;
Provision of accurate and accessible
information; and
A high level of responsiveness to issues
and concerns raised by the community.

a) Sydney Water will work with local Councils,
stakeholder groups and the community to
identify local issues and concerns prior to the
commencement of construction to ensure that
appropriate measures are put in place to mitigate
local impacts;
b) Measures will address issues such as access, local
amenity, safety and traffic management; and
c) Local communities will be consulted should
site restoration works be required following
construction.
During design (before
38. Communications processes will be developed and
implemented at appropriate times with impacted
construction commences)
communities throughout delivery of the delivery system.
These will include:
a) Opportunities to input to mitigation measures for
construction or operations;
b) Methods to inform the community of the progress
and performance of the project and issues of
interest to the community;
c) Notification of construction activities to potentially
affected local residents and businesses;
d) Processes to receive and manage complaints in
accordance with Sydney Water’s customer contract;
e) Consultation with affected property owners
including property inspections, where appropriate;
f)

Induction and training of construction personnel in
communications requirements; and

g) Protocols to notify stakeholders of relevant activities
and any incidents should they occur.
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Appendix A
The delivery system as exhibited
Volume 1 • Main Document, Appendices A & B

Appendix A
Description of the
project
A.1 Overview
The preferred option is a single land pipeline from the desalination plant to Silver
Beach in Kurnell; twin pipelines across Botany Bay to Cook Park, Kyeemagh; and
a land pipeline from Cook Park, Kyeemagh to shaft 11C on the City Tunnel at
Bridge Street, Erskineville.
The delivery system includes laydown areas for use during construction and
temporary connection to the local electricity network for trenchless construction
operations. It also requires ancillary features to ensure safe operation and
maintenance, including, but not limited to, air and scour valves, scour drain lines,
isolation valves, pressure release valves, access chambers, cross connection
pipework, booster pump stations, surge protection equipment, and chlorine
injection facilities.
A description of the route is provided in Section A2.
Construction will involve a
combination of trenching and
trenchless installation.

Construction will involve a combination of trenching and trenchless installation on
the land, and dredging in Botany Bay. These methods are described in Sections
A3 and A4.

A2. Route
The route, which is approximately 18km long, passes through the suburbs of
Kurnell, Kyeemagh, Arncliffe, Tempe, St Peters, Alexandria and Erskineville,
located in the Sutherland, Rockdale, Marrickville and City of Sydney LGAs.
The route is shown in Figure A-1 to Figure A-3. The route shown is indicative
and does not preclude the constructor from refining it as part of the detailed
design process. This may occur due to the need to:
• Avoid ground conditions or services that present significant construction
difficulties;
• Reduce the construction timeframe; or
• Reduce environmental or social impacts on residents and businesses.

A2.1

Desalination plant site to Silver Beach, Kurnell

A single 1,800mm diameter steel pipeline will be constructed along roads and
road reserves from the desalination plant, along Sir Joseph Banks Drive, Captain
Cook Drive, Tasman Street and Dampier Street, and across Prince Charles Parade
to Silver Beach. This section of route will be approximately 2km long.
The route in this area is shown in Figure A-1.
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Figure D.1 Desalination Plant site to Silver Beach, Kurnell
Figure A-1 Desalination plant site to Silver Beach
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A2.2

Silver Beach to Kyeemagh

Two 1,400mm diameter pipelines will be laid in a dredged trench along the floor
of Botany Bay. The pipelines will extend from Silver Beach, approximately 800m
west of the Caltex Refinery wharf. The pipelines will cross the bay in broad
westerly arc, travelling approximately 1.25km to the west of the Sydney Airport
north-south runway, to Cook Park at Kyeemagh, approximately 290m west of the
mouth of the Cooks River.
This section of route will be approximately 8km long. The route across Botany
Bay is shown in Figure A-2.

A2.3

Kyeemagh to Erskineville

A single 1,800mm diameter steel pipeline will be installed by a combination of
trenching and trenchless construction methods.
The route commences at Cook Park, Kyeemagh; passes under General Holmes
Drive; travels along Tancred Avenue; through Kyeemagh Reserve and under
Muddy Creek. From Muddy Creek, it passes along the eastern edge of Barton
Park and crosses above the M5 East tunnel and under the SWSOOS. It then runs
along the eastern edge of the Kogarah Golf Course before passing under the
Cooks River.
From the Cooks River, the route crosses Tempe Recreation Reserve. The route
then travels along Holbeach Avenue, under South Street and along Smith Street,
and through the Cooks River Goods Yard (along Swamp Road). The route leaves
the goods yard at Canal Road, and travels under Canal, Burrows, Campbell
and Euston Roads. The route then travels under Harley Street, Mitchell Road,
Ashmore Street and Bridge Street to Shaft 11C in Erskineville.
This section of route will be approximately 8.3 km long, and is shown in Figure
A-3.
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Figure A.2 Silver Beach to Kyeemagh
Figure A-2 Silver Beach to Kyeemagh
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A3

Construction methods – land sections

A3.1

Overview of construction

The following sections describe indicative construction methods for land-based
sections. The construction methods available consist of laying the pipe in an
excavated trench (trenching) or the use of trenchless construction technologies.
Trenchless technologies include pipe jacking, micro tunnelling, thrust boring, and
horizontal directional drilling.

Trenchless construction
technologies will be used where
trenching is precluded.

The majority of the delivery system will be constructed by trenching. Trenchless
construction technologies will be used where trenching is precluded due to local
conditions such as crossing waterways, major traffic intersections, services, and
transport infrastructure, or when conditions such as high water table, poor soils or
deep pipe requirements preclude trenching. Trenchless consruction will be used
where trenching may have an unacceptable impact on local residences or the
operation of businesses due to their access requirements.
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Figure A.3 Kyeemagh to Erskineville

Figure A-3 Kyeemagh to Erskineville
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No private property will be resumed and no homes will be demolished.
Indicative construction methods are described in Sections A3.2 and A3.3.
The methods described do not preclude the constructor from using alternative
methods or extending the range of application of any particular method to a
wider area. The overriding requirement will be that the method employed results
in an environmental impact no greater than indicated by this environmental
assessment.
Criteria for selection of the construction method include:
• Maintenance of access to adjacent properties (including residences and
businesses);
• Geotechnical conditions;
• Construction time;
• Environmental impact; and
• Construction cost.
Selection of the construction method will be based on an assessment of the
relative advantages and disadvantages of the method against these criteria.
Maintenance of access to adjacent properties
Residential properties
At all times residents are to have pedestrian access to their properties. If their
access via their normal access to their front door is not possible, they must have
rear/side gate access that provides an equivalent level of amenity.

At all times residents are to
have pedestrian access to their
properties.

Residents with a particular need to have vehicle access to their property (such as
persons with disabilities) must have reasonable provision for vehicle access that
provides an acceptable level of amenity.
Residents with driveway access to their property must have reasonable parking
alternatives available, such as on-street or off-street parking, within a reasonable
distance of the property. Where possible, morning and evening entry and egress
must be provided.
Business properties
Business operators are to have reasonable access for all those classes of vehicles
that normally access their property to enable the normal operation of their
business. As a minimum this includes:
• Periods of controlled access for delivery vehicles; and
• Morning and afternoon access for on site staff where on site parking is normally
provided and no alternative parking arrangements, including on street parking,
are or can be made available.
Geotechnical conditions
Geotechnical conditions that may influence the selection of the construction
methods include the:
• Likelihood of encountering rock outcrops;
• Level of the water table and the ability or otherwise to draw it down to enable
pipelaying without affecting nearby structures;
• The proposed depth of the pipeline at any particular zone; and
• Likelihood of encountering variable conditions within a construction zone, such
as a combination of soft and hard ground or old tip sites.
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Time
The potential for delays to impact on completion within the required timeframe
will be considered when refining the construction method along the route. This
includes:
• Likely restrictions on working hours due to surrounding land use, such as
residential areas, schools etc; and
• The extent and duration of works required to relocate services and utilities.
If services run parallel to the route they are likely to be able to be relocated
ahead of the trenching works and this will not impact on the overall timeframe.
However, services that cross the route are likely to be relocated or supported
at the same time as trenching works and this increases the risk of delays to the
overall timeframe. This is particularly the case for large services such as high
voltage power cables.
Environmental impact
This criterion will consider environmental and social issues namely:
• Social and community issues, including land use, ownership, disruption and
heritage (indigenous and non-indigenous);
• Soils and spoil generation;
• Water quality and hydrology issues;
• Aquatic ecology; and
• Terrestrial ecology.
Cost
The total risk adjusted cost of the construction methods will be considered,
including work due to risks that may be encountered. This will include costs
associated with the construction method itself as well as those due to factors
such as:
• Measures to maintain access to properties, including providing alternative
parking, access and transport. This may occur due to reduced vehicular access
that impacts on the operation of businesses along the route;
• Management and disposal of spoil, including any contaminated material or acid
sulphate soil;
• Relocation of services and utilities; and
• Potential damage to structures or property.

A3.2

Trenching

The following description of trenching is indicative of the technique that could be
used. The actual construction method may be refined by the constructor due to
on site conditions.
What is trenching and what does it involve?
Trenching is a construction method that involves excavating the ground surface
to install, maintain, or inspect infrastructure below ground. The excavation is then
backfilled and the surface reinstated.
Trenching involves the following steps:
• Site establishment;
• Relocation of existing services;
• Water table management;
• Installation of trench support;
• Excavation of the trench;
• Installation of the pipe;
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• Backfilling the trench and removal of trench support and dewatering equipment;
• Installation of section valve pits, scour valves and air release valves; and
• Reinstatement of the ground surface.
Further details on these steps are provided below. An indicative diagram of
trenching is shown in Figure A-4.
Figure A.4 Typical trenching operation (using sheet piles)
Figure A-4 Typical trenching operation (using sheet piles)
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Construction method details
1. Site establishment
Site establishment will involve activities such as:
• Erecting temporary fencing around the perimeter of the work area; and
• Installation of traffic management devices.
This will occur progressively as construction progresses along the route.
2. Services relocation
Services likely to be present along the route include power, water, gas,
communications, sewer, and stormwater. These services could be either
above ground or below ground. It will not be possible to avoid all services and
those located along or in the immediate vicinity of the route will need to be
temporarily relocated or supported to permit construction of the delivery system.
Sydney Water will consult with service and utility providers prior to construction
commencing.
Above ground services, such as low slung power lines and communications
cables, can be insulated and propped up to provide the required clearance for
construction. Services will need to be interrupted or relocated if this is not
possible. Alternative supplies such as generators or temporary connection
cables will need to be provided if the interruption cannot be completed within an
acceptable timeframe.
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Below ground services will need to be assessed on a case-by-case basis.
Services running substantially parallel with the excavation will generally need
to be relocated out of the excavation zone. This will involve either permanent
relocation or temporary relocation, depending on the services encountered and
may be able to be relocated prior to trenching works commencing. Services
crossing the line of the trench, depending on their location, may be able to be
left in-situ and supported (e.g. small diameter water and gas pipelines). Other
services, such as major water supply, stormwater and sewer pipes may need to
be cut and have temporary by-pass lines installed.
Services will be reinstated
following completion of the pipe
laying.

Services will be reinstated following completion of the pipe laying.
Services identification will involve preparation of services plans and pot holing to
determine the exact location of the services, followed by detailed design of the
relocation. In some cases, particularly with services located parallel to the route
(parallel services), the services relocation will proceed in advance of the pipeline
excavation. The relocation of services crossing the route (transverse services)
will usually be undertaken at the same time as excavation of the trench for the
pipeline.
The relevant authority, such as Energy Australia, will carry out diversion of parallel
services. The works will mostly be carried out under traffic control with half-road
closures. Particularly narrow streets together with major services relocation could
require whole road closure during the works.
3. Water table management
The ends of pipes must be thoroughly cleaned immediately prior to joining and
the rubber ring seal must be correctly fitted to ensure it rolls into position during
the joining operation. For these reasons, and to ensure the pipe remains clean
and uncontaminated, it is necessary to lay the pipe in a dry trench.
Sections of the pipeline will pass through areas where the water table is located
above the base of the trench. It will be necessary to temporarily lower the
water table in these locations to provide a dry trench. Well-point, or spear-point,
dewatering is typically used in these circumstances to locally lower the water
table.
Spear-point dewatering involves installing a series of perforated pipes that allow
groundwater to be pumped to lower the water table to the level of the toe of the
spears. From the spears, the water table surface will slope upwards at a gradient
until it stabilises at the permanent water table level.
The number of spear points required to dewater the trench is dependent on the
ground conditions along the route. Based on recent experience with lowering the
water table in the Botany sands, approximately 10 spear points will be required
along one side of a 20 m long trench. In areas where shoring will be required to
support the trench walls (using sheet piles for example), spear points are likely to
be required on both sides of the trench as the sheet piles will inhibit water table
draw-down on the side of the trench opposite the single line of spear points.
Water extracted from spear points will be of the same quality as the surrounding
groundwater and may need to be reinjected to minimise impacts associated with
draw down of the watertable, including settlement. The extracted water may
need to be treated prior to reinjection.
An alternative to installing spear points is to construct a sump within the sheetpiles at the deeper end of the trench and pump groundwater from that sump. This
technique has the advantage of reducing the impact of groundwater drawdown
on adjacent structures and reducing the trench width. The disadvantage is that
the water table behind the sheet piles is not lowered to the same extent as
external well-point dewatering. This leads to a reduction in the depth of trench
that could otherwise be excavated without requiring additional trench support
(shoring props).
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4. Trench support
Where required, shoring (temporary bracing) can be installed prior to excavation to
support the sides of the trench. This reduces the width of the trench by avoiding
the need to batter (slope) the sides to provide stability. Shoring methods, such
as interlocking steel sheet piles, can be used to create near vertical sides of the
excavation area. Sheet piles are installed vertically side-by-side using drop or
vibrating hammers to form a wall used to retain earth or prevent seepage.
Shoring will not be required in areas where there is sufficient space to permit the
sides of the trench to be battered to provide stable slopes.
5. Excavation
Trench dimensions - depth
The trench will generally be approximately 3-4.5m deep. The depth is influenced
by the following requirements:
• At least 1.1m ground cover over the pipe,
• At least 150mm bedding beneath the pipe;
• The gradient of the pipe relative to the ground level; and
• Pipe with an internal diameter of 1,800mm.
Variations in topography will result in variations to the depth of the trench.
Topographical high spots coinciding with low pipe levels could result in a deeper
trench at some locations. The exact depth at any location will depend on the
surface level at that location and the final detail design of the pipeline.
Trench dimensions – width (with shoring)
Where shoring is required, the width of the trench is estimated to be
approximately 4.3m. The width is influenced by the following allowances:
• Pipe diameter plus an allowance of 300mm on each side to permit backfilling
and connection of one pipe the next;
• 400 mm on each side for shoring; and
• An additional 500mm zone on the outside of the shoring to provide space for
installation of the dewatering equipment and to allow trimming of the trench
shoulders to permit the sheet piles to be finished below ground level.
If pipes are to be welded at their joints to avoid the need for anchor blocks, the
side and under-clearance will be increased to 450mm, leading to an overall trench
width of 4.6m. Welded pipe may be required at bends and the wider trench width
may be required for 24m before and after the bend.
Trench dimensions – width (without shoring)
If shoring is not used, the width of the trench at ground level is estimated to be
approximately 12-16m. The width is influenced by the following allowances:
• Pipe diameter plus an allowance of 300mm on each side to permit backfilling
and connection of one pipe the next; and
• Approximately 4.7-6.8m on either side for the batter slope.
Work area (area of disturbance)
Where shoring is required, the work area will be approximately 8.5m wide and up
to 75m long. This allows for a trench width of approximately 4.3m as noted above
and a 4m wide work zone on one side of the trench, plus protective barriers. The
length of up to 75m allows for sheet-pile installation, dewatering, excavation, pipe
laying and backfill, sheet-pile withdrawal and road reinstatement.
Public access will generally be excluded from the work zone during working
hours, although the work zone alongside the trench would generally be available
to the public outside working hours. In some locations it may be possible to
provide restricted public access to minimise disruption to adjoining properties.

Description of the project

A1.9

If shoring is not required, the work area will be approximately 16-20m wide and
75m long. This allows for a trench width with battered sides of approximately 1216m at ground level and a 4m wide work zone.
Excavation method and progress
The trench will be excavated using equipment such as backhoes and hydraulic
excavators, and will have a short frontage to minimise the working area. To
install 12m lengths of pipe, the open section of trench in any one location will
be approximately 20m long. This will provide a sufficient area to connect to the
previously installed pipe and allow excavation of the subsequent section of the
trench.
It is estimated that each 20m section of trench (effectively only 12 m of net
excavation each time) will yield about 200m3 (loose) of spoil. Spoil excavated
from the trench will be temporarily stockpiled adjacent to the trench if it is
suitable for backfilling. If it is unsuitable for backfilling it will either be reused
off site or disposed of at an approved disposal location in accordance with the
Environmental Guideline: Assessment, Classification and Management of Liquid
and Non-liquid Waste (EPA 1999).
the longer the work zone, the
more efficient the operation.

It is estimated that trenching operation will progress at a rate of about 5 lineal
metres per day, depending on the ground conditions encountered, the length of
the work zone and excluding services relocation. The rate will vary but will be
approximately in proportion to the length of the work zone: the longer the work
zone, the more efficient the operation and hence the faster the rate of advance.
On this basis, any one particular observation point along the route will be
obstructed for approximately 3 weeks, regardless of the length of the work zone.
For example, a 2.4m wide driveway could be obstructed, partially or completely,
for about 23 days.
Of this three-week period, the first 9-10 days would be taken up with sheet
pile and dewatering equipment installation. These activities would take place
along the trench, and on both sides, and would restrict access at any time in the
immediate location of the activity. However, this equipment would be finished
below road surface level and, as the activity moves along the street, steel plates
could be placed over the previously installed sheet piles, enabling access over the
works. In this way, intermittent vehicular access during the day and at night could
be provided to driveways during this initial period.
However, once the excavation for the trench is commenced, there would be
no vehicle access over that section of trench until the pipe is backfilled and the
roadway reinstated some 13-14 days later.
It is assumed that trenching will be undertaken at up to five individual locations
along the route at the one time.
6. Pipe laying
The pipes are anticipated to be 1,800mm internal diameter, mild steel cement
lined and manufactured in approximately 12m lengths. Pipes will typically be
delivered to the work site from the storage compound on an as-needs basis, to
be available for the day’s work. Typical equipment will include semi-trailers for
delivery and small cranes or excavators for unloading.
Pipe laying will generally involve:
• Bedding the floor of the trench with sand following completion of excavation;
• Checking the pipe to ensure there are no defects in the internal coating. Any
defects will be repaired and the pipe re-tested prior to laying;
• An excavator picking up the pipe, lowering it into the trench and joining it to
the preceding pipe. A rubber ring will be fitted in the join between the pipes to
ensure it is watertight; and
• Bedding and padding with sand around and over the pipe. The sand will
generally be manually compacted using vibrating compactors to secure the pipe
in position and provide the foundation for the trench backfill.
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Where anchor blocks have been specified in the design, additional excavation
will be required to allow construction of the anchor blocks. In poor ground of low
strength, anchor blocks would be large and most likely replaced by welded pipe
joints. Where pipes are laid around corners and where pipe welding rather than
anchor blocks has been specified, additional local excavation will be required at
the joint to allow welder access.
7. Backfilling the trench
The trench will be backfilled using spoil if it is of a suitable quality, or a material
such as sand. Equipment such as backhoes, trucks, hydraulic excavators and
compactors will be used in backfilling operations.
Services that have been temporarily diverted will be reinstated during the course
of backfilling. Shoring will be removed.
8. Section valve pits, scour valves and air release valves
At various points along the pipeline, pits will be required to house various types
of valves. High points in the pipeline require air release valves, generally located
directly above the pipeline and connected to the pipeline by extension pipes.
These air release valves allow air to be released from the pipe during filling
operations and allow air to enter the pipe whenever the pipe is emptied. The air
valves would be located in a small pit within the backfill, finishing level with the
road surface. These are installed by hand as part of the backfilling operation.
Scour valves are located at low points along the pipeline and are provided to
enable the pipeline to be emptied for cleaning purposes or just for scouring
sediment from the pipeline over time. These valves are located below the invert
level and to one side of the pipe and they discharge to adjacent stormwater
systems. Where access to nearby stormwater systems is unavailable, a pump
pit would be provided to enable water released by the scouring process to be
pumped to surface drains.
The scour valve pits would typically be constructed with pre-cast concrete pipes
to form a vertical pit immediately adjacent to the pipeline. The pit would be
constructed concurrently with the pipeline and would present itself as a cast iron
pit cover flush with road level.
Sectioning valves are generally provided at various points along water pipelines,
to enable the pipeline to be isolated and dewatered if repairs or construction of
future off-takes are required. Sectioning valve stations generally require a pair of
valves for security, with bypass filling pipework around the valves to enable the
section to be re-filled after emptying. Sectioning valve pits for the delivery system
would be approximately 15 m long by 5 m wide and approximately 4m deep.
These pits would be of concrete construction with heavy duty lids and would be
located in areas where they could easily be accessed for maintenance purposes.
Generally, these areas would include public reserves or other locations where
their construction and placement is unlikely to cause significant impact on the
community.
They would be constructed using conventional concrete methods of construction
and would need to be excavated within sheet piles or in battered excavations
where space permits.
9. Reinstatement of the ground surface
The ground surface will be reinstated following completion of construction
activities. The site compound will be dismantled and facilities such as fences and
traffic management devices will be moved to the next section.

A3.3

Trenchless construction method

The following description is indicative of the trenchless construction technique
that could be used. The actual construction method may be refined by the
constructor due to on site conditions.
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What is trenchless construction and what does it involve?
Trenchless construction involves the installation of underground infrastructure
using techniques that minimise the need for surface excavation. Micro tunnelling
and pipe jacking (used in combination) are a form of trenchless pipeline
construction. These methods are considered to be the most likely methods
applied where trenchless construction is required, and a description is provided
below. As noted in Section A3.1, other methods, or combinations of technologies
may be applied by the contractor.

The only surface excavation
required is that needed for the
construction of the launch and
receival pits.

Micro tunnelling is a general term used to describe remotely controlled tunnelling
systems where a small tunnelling/cutting machine is pushed forward by hydraulic
jacks, between a launch pit (or shaft) and a receival pit. Launch and receival pits
are required to install and then remove the machinery, to install the pipes, and
remove spoil. The distance between launch and receival pits varies between
100-500m in most cases and is dependent on factors such as the diameter of the
tunnel and ground conditions. The only surface excavation required is that needed
for the construction of the launch and receival pits.
The pipes are installed behind the cutting machine using pipe jacking. This
involves pushing the pipes forward by means of a hydraulic jacking mechanism
from the launch pit. Pipes are lowered into position in the launch pit behind the
cutting machine, and the hydraulic jacks then push both forward.
Once the jacks reach their full extension they are retracted and additional pipes
are progressively added. The pipe string and cutting machine are then pushed
forward again by the jacks. This sequence is repeated until the machine reaches
the receival pit. Spoil is removed from the cutting head and brought back into the
launch pit from within the new pipeline.
Spoil may be removed from the face by an auger running through the newly
installed pipeline to a skip in the base of the drive shaft. Alternatively, water or
bentonite may be used to convert the soil into slurry at the cutting face. The slurry
is then pumped to the surface where the solids are separated before disposal.
For remotely controlled systems, the cutting machines are generally operated
from a control console in the cabin at the surface. The location and orientation
of the machine is continually monitored, usually by means of a laser guidance
system.
A typical trenchless construction operation (using the above methods) is shown in
Figure A-5.
Indicative construction method
For each section where trenchless construction is required, using the indicative
method outlined above, construction will involve:
• Construction of launch and receival pits;
• Use of a remotely controlled cutting head to excavate spoil and create space for
pipeline installation;
• Installation of the support pipe behind the cutting head using pipe jacking;
• Installation of the carrier pipe inside the support pipe; and
• Removal of the launch/receival pits and reinstatement of the ground surface in
the pit locations.
Further information is provided below.
Launch and receival pits
The launch pit will be constructed at the beginning of each section, and the
receival pit will be constructed at the other end. The pits are likely to be
constructed by excavating between sheet piles, however this is dependent on
ground conditions.
The pits will be constructed to a level just below the level of the pipeline and the
floor concreted to improve work conditions.
The launch and receival pits will be excavated to a depth of 1m below the
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Figure 5.5 Pipeline construction using trenchless
technologies
(indicative)
Figure
A-5 Typical
trenching operation (using sheet piles)

Pipe section
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Hydraulic
jacks

Receival pit
Jacking pipes

Microtunnelling
machine

Alignment and
jacking frame

base level of the support pipe and supported by sheet piles. The launch pit will
have dimensions of approximately 8.5m x 4.5m and be within a compound
approximately 40m x 25m. The receival shaft will have dimensions of
approximately 6.5m x 3.5m and be within a compound approximately 25m x 15m.
Depending on the physical constraints of each site, it might be possible to split
the construction compound requirements over a number of not necessarily
contiguous locations, although access between sub-compounds would be
required at all times.
The amount of time the launch shafts are in operation is dependent on the length
of trenchless construction at that point. It is estimated that the launch and receival
sites will operate for approximately 12 weeks for a 300m section of pipe. This
includes site establishment and shaft excavation, excavation of the 300m section,
installation of the pipe, and site dismantling and reinstatement. Once constructed,
the launch shaft is likely to be in operation 24 hours a day for approximately 3
weeks for the construction of a 300m long section, followed by a further similar
period for the installation of the water pipe within the tunnel.
The receival shaft and construction compound will operate only at the end of the
tunnelling operation for removal of the boring machine, followed by approximately
3 weeks as part of the pipe installation. After the pipe has been installed, further
work at both pits will involve connection of the new pipe to the infrastructure at
each end. This could involve several more weeks of operation once commenced.
If the adjacent section of pipeline is also to be installed by microtunnelling, it could
be several months before the connection operation commences.
Water table management
Groundwater will be managed in the same way as the trenched sections along
the route. This will either involve using spear points located outside the sheet
piled wall or a sump within the excavation.
Spoil management
Excavated spoil will be reused as backfill if it is suitable. If it is unsuitable for
reuse as backfill, it will be transported offsite for disposal in accordance with the
Environmental Guidelines: Assessment, Classification and Management of Liquid
and Non-liquid Wastes (EPA, 1999).
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Cutting operation
From the launch pit, the cutting machine will be launched and guided, using a
laser guidance system, to its arrival point at the receival pit.
The cutting head has to be carefully selected to deal with the expected ground
conditions, with different cutting tools and crushing devices used for conditions
such as gravels, sands, silts, rock and clays. The results of geotechnical
investigations will inform selection of the cutter head. The cutter head bores
a hole only slightly larger than the support pipe. For the ground conditions
anticipated along the majority of the route, especially where the soils to be
excavated are water-charged, the trenchless technique will most likely require the
use of a closed-face cutting machine.
Using this method of operation, the spoil removal technique maintains a sufficient
level of support at the excavation face by using one of two approaches. The first
involves using a spoil-removal slurry (e.g. bentonite) under pressure. The second
involves limiting the amount of broken ground taken from the excavation face at a
level that provides sufficient support (known as earth pressure balance).
In the case of the spoil removal using slurry, the spoil is mixed with the
supporting slurry and piped back to the receival pit. Here, it is separated from
the bentonite slurry, which is reused, and the extracted spoil is dewatered and
removed from the site to the storage or approved disposal location.
In the case of the earth pressure balance approach, the spoil is removed from the
cutting face through a screw conveyor and then carted to the launch shaft. This
is achieved through a system of bogeys and pulleys, and once in the shaft, the
bogeys are lifted out and the spoil is carted off site for disposal or storage if it can
be reused elsewhere.
Of the two systems described above, the slurry method has definite advantages
in that spoil is disposed of much easier and requires fewer personnel. The limit
for using the slurry method is when excavated material is mostly fine grained.
Geotechnical conditions will determine the most appropriate method.
Pipe installation
The support pipe will be lowered into the launch pit from where it will be jacked
by hydraulic jacks located in the launch pit, into the area located immediately
behind the cutter head. This provides continuous ground support from the launch
pit to the cutter head. As the cutter head advances, additional support pipes are
added and progressively jacked into place. The support pipe will be reinforced
concrete, and the length of each section will match the size of the launch pit
and be dependent on the type of jacking rig used and whether any curves are
required.
Interjack stations can be included in the pipe string to ensure that the jacking
load does not over stress the pipe and extend the length of tunnelling that can
be achieved. Interjack stations consist of a series of jacks located inside a steel
sleeve and between two support pipes. Typically the first station is installed 3040m behind the cutting head and thereafter at every 100m. If there is a build up
of friction in the pipe string that impedes operation of the main jacking station,
the first interjack station behind the cutting head is activated, followed by the
next one and so on until the main jacking station in the launch pit completes its
operation.
The waterproof integrity of the support pipes will be maintained by using in-wall
rubber seals in flush-jointed concrete pipes, or by welding (for steel pipes).
The support pipe will be of a diameter slightly smaller than the diameter of the
cutter head to permit its easy insertion. The internal diameter of the support will
be approximately 2,100mm. In cases of high friction, bentonite can be injected
around the support pipe to reduce friction and assist in the jacking process.
Once the jacking operation is complete between the launch and receival pits, the
bentonite/water slurry in the gap between the support pipe and the ground is
replaced by a cement grout. This avoids any settlement of the ground above the
tunnel and minimises damage to the environment.
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Following completion of the pipeline section and the retrieval of the cutting head
from the receival pit, the carrier pipe (the water pipe) will be pushed inside the
support pipe. As for the support pipe, the carrier pipe will be supplied in lengths
to suit the dimensions of the launch pit. It will be welded to the previous pipe and
the internal lining restored before being progressively pushed into the support
pipe. Following installation of the carrier pipe, the space between the outside
of the carrier pipe and the inside of the support pipe may be cement grouted to
secure the carrier pipe in position and protect it from corrosion.
Reinstatement
Following completion of each section, equipment and facilities such as fences
and traffic management devices will be removed and transferred to the next
section. The launch and receival pits will be removed and filled and the ground
surface reinstated.

A4. Construction methods – Botany Bay
crossing
The following description is indicative of construction methods that could be used
and may be refined by the constructor during detailed design.

A4.1

Overview of construction

As indicated in Section A2.2, two 1,400mm diameter pipelines will be laid across
Botany Bay from Silver Beach to Kyeemagh. These pipelines will align with
1,800mm diameter pipelines constructed along the land sections of the route. An
indicative diagram of the Botany Bay pipeline construction is shown in Figure A-6.
Construction methods will vary along the route at the following locations:
• At the Silver Beach crossing and through the seagrass beds offshore;
• From the end of the seagrass beds offshore from Silver Beach to the beach at
Kyeemagh; and
• Through the beach at Kyeemagh.
The construction methods have been designed to minimise impacts to coastal
processes and the seagrass beds near Silver Beach.
Figure 5.6 Botany Bay pipeline (indicative)
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Figure A-6 Botany Bay pipeline (indicative)
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A4.2

Construction at the Silver Beach crossing and through
seagrass beds offshore

Pipe laying activities
Aquatic ecology investigations have identified seagrass beds off Silver Beach
that extend up to 600m from the shoreline. The construction method has been
specifically developed to minimise impacts on these seagrass beds and steps
involved are outlined below.
1. Connection point to the 1,800mm diameter pipeline
This will involve construction of a chamber to house the manifold to connect
the single 1,800mm diameter land pipeline (from the desalination plant to Silver
Beach) to the two 1,400mm diameter pipelines that will cross the bay. This
chamber will be approximately 3 x 7m in size, and will be located within the
construction compound at Silver Beach.
2. Sheet piling across Silver Beach and through the seagrass beds
Sheet piles will be installed to reduce the width of the trench to 10m across the
beach and through the seagrass beds to a point approximately 600m offshore.
The sheet piling is required to stabilise the sides of the trench and reduce the area
of disturbance to minimise impacts on seagrass beds. It will extend approximately
0.5-1m above the seabed to minimise potential impacts on coastal processes.
Initially, sheet piling will be carried out using land based equipment such as piling
rigs. Once the construction activity is beyond the reach of land based equipment,
the construction equipment will be placed on a temporary work platform adjacent
to the sheet pile wall. This platform will assist construction of the section that is
between the reach of shore based equipment and the shallowest depth for barge
construction. It will be extended as the works progress. It is estimated that this
temporary work platform will be used for approximately the first 100m offshore,
with barge mounted equipment used for the remaining 500m.
3. Installation of silt curtains
Temporary silt curtains will be installed around the sheet piles prior to the
commencement of dredging to minimise turbidity from dredging. Silt curtains are
permeable barriers that extend from the water surface to the seabed and trap
fine suspended sediments and restrict water quality impacts to areas within the
silt curtains. By minimising impacts on water quality, silt curtains will reduce the
potential for construction activities to impact on seagrass beds and the nearby
Silver Beach Aquaculture. Silt curtains will remain in place until backfilling is
complete.
4. Excavation of the trench
A trench approximately 4 m deep will be excavated between the sheet piles. As
with the sheet piling, land based equipment will initially be used and then will
be transferred to a temporary work platform for the section between the reach
of shore based equipment and the shallowest depth for barge construction,
which is likely to be the first 100m of trench. Approximately 5,000m3 of spoil will
be excavated from the first 100m of trench using the land based equipment or
equipment mounted on the temporary work platform and will be stockpiled within
the construction compound at Silver Beach.
For the remaining 500m of trench approximately 26,000m3 of spoil will be
excavated using barge mounted equipment. DPI have stated that it will not be
permitted to temporarily store this spoil on the seabed within Botany Bay. It will
therefore be necessary to either dispose of the spoil or find a suitable beneficial
use.
5. Connection of the pipeline
A 600 m long section of pipe will be towed to the site and then winched into
position to enable it to be welded to the onshore pipeline. The winch will be
located within the construction compound at Silver Beach.
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6. Concrete mattresses
A concrete mattress will be placed over the pipeline beneath the bay to ensure
the pipeline remains in position in the trench, provide protection against scour
and that it does not become buoyant. Depending on water depth, the mattresses
will be installed using equipment mounted either on a barge or on the temporary
works platform.
7. Backfilling
The trench will be backfilled with spoil stored at the Silver Beach construction
compound and spoil generated by excavation for subsequent sections of pipe.
Spoil initially excavated using land based equipment or equipment operating from
the temporary working platform will be used to backfill sections extending up to
100m offshore.
The spoil will be placed so that the surface above the trench is at the same level
as the surrounding areas i.e. to pre-existing seafloor level.
8. Removing sheet piles
Once backfilling is complete, sheet piles will be removed using similar equipment
to that used for installation.
Silver Beach temporary construction compound
The construction compound at Silver Beach will occupy an area approximately 0.5
hectares (approximately 50m x 100m). It will be located on temporarily reclaimed
land extending about 40m off shore between adjacent groynes and will be used
for the construction of the sheet-piled section out from the beach and for the
construction of the connection between the land pipeline and the bay pipeline.
This construction compound will be in this location to avoid the need to occupy
Prince Charles Parade. It will be used to stage the works across Silver Beach and
those extending through the seagrass beds. Barge mounted activities will be
staged from the Kyeemagh construction compound. The construction compound
will operate for a period of approximately 12-15 months and include:
• Perimeter fencing to exclude public access;
• A storage area for spoil excavated in the first 100m offshore. It is estimated
that approximately 5,000m3 of spoil will be stored at this location, requiring a
storage area of approximately 2,000m2;
• Storage areas for equipment; and
• Ancillary facilities such as site sheds and amenities.
At Silver Beach the excavated material can be temporarily stored within the
construction compound.
Once the works are completed,
Silver Beach will be restored to its
previous state.

Access to the compound will be via Prince Charles Parade. Once the works are
completed, the Silver Beach construction compound will be removed and the area
restored to its previous state.

A4.3

Construction between the end of the seagrass beds at
Silver Beach and Kyeemagh

The construction sequence for the section of pipeline between the seagrass beds
at Silver Beach and Kyeemagh is described below. It will occur progressively
along the route and all work will be staged from a construction compound at
Kyeemagh.
1. Installation of silt curtains
If monitoring of construction shows that water quality trigger levels are exceeded,
then silt curtains will be installed around the area being dredged or backfilled to
minimise the increase in turbidity arising from these activities.
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2. Excavation of the trench
The trench will be excavated using a cutter suction dredge (or similar dredging
equipment). The base of the trench will be approximately 4m deep, 8m wide at
the base, and have batter slopes of 1(vertical): 5(horizontal), leading to a trench
footprint approximately 48m wide.
The first 500m of trench beyond the sheet piles will be excavated by a cutter
suction dredge (or equivalent) and the pipeline placed in the trench. This will
generate approximately 73,000m3 of spoil, which DPI will not permit to be
temporarily stored on the seabed within Botany Bay. The spoil will either be
beneficially reused or removed and disposed of off-site in accordance with the
Environmental Guideline: Assessment Classification and Management of Liquid
and Non-liquid Waste (EPA 1995).
The next 500m of the trench will then be dredged and 26,000m3 of the material
used to fill the trench between the sheet piles. There will be an excess of
47,000m3, which cannot be stored within Botany Bay and will either be
beneficially re-used or removed and disposed off-site.
Once dredging is complete, the pipeline will then be laid in the trench. The third
500m of trench will then be dredged and the material used to fill the first 500m
section of trench beyond the sheet piles. This process of dredging a section of
trench, backfilling and pipe laying, will proceed until the pipeline reaches the shore
crossing at Kyeemagh.
As pipestrings are approximately 500m, there will be a maximum of two 500m
sections of trench open at any one time. This is needed to allow the first 500m
pipestring to be welded to the adjacent pipe as the third 500m trench is opened
and the spoil used to backfill the first 500m trench.
One or two dredges will be used to dredge the trench at a rate of approximately
2,000m3/day each. Figure A-7 shows a typical cutter suction dredge.
Figure A.7 Typical cutter suction dredge
Figure A-7 Typical cutter suction dredge

3. Connection of the pipeline
Pipe strings approximately 500m long (see Section A4.4) will be towed from the
construction compound at Kyeemagh to the working area in the bay. Depending
on the local conditions, pipe sections could be towed on the surface, mid-depth or
on-bottom.
Each new pipe section will be welded to the previously installed pipe. This will
be achieved by lifting the end of the previously installed pipe clear of the water
surface and resting it on a barge to enable the two pipes to be welded together.
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Once welding is complete, the pipeline will be lowered into the trench as the
barge moves along the new section of pipeline to its end, to support it above the
water surface in preparation for connection to the next section of pipe.
Installing the pipe in 500m long sections reduces the number of connections
required within the bay, as well as the construction costs and time required.
4. Concrete mattresses
A concrete mattress will be placed over the pipeline by barge-mounted cranes to
ensure the pipeline remains in position in the trench, provide protection against
scour, and ensure that it does not become buoyant.
5. Backfilling the trench
The trench sections will be backfilled with material dredged from the trench,
1,000m in front. For the final two 500m trench section sections at Kyeemagh,
approximately 150,000m3 of backfill material will have to be sourced from outside.
The spoil will be placed so that the surface above the trench is at the same
level as the surrounding areas in Botany Bay. Over time, the backfill is likely to
consolidate and a depression may form over the trench. This effect is likely to be
offset by natural sedimentation processes infilling any depressed areas so that
the seabed level matches surrounding areas.

A4.4

Construction through the beach zone at Kyeemagh

Pipe laying activities
Pipe laying off the beach at Kyeemagh will follow a similar method to that
described above for Silver Beach.
Similarly, backfilling of the first 160m of the shore approaches will be by land
based plant taking material from the onshore stockpile areas and placing it in the
trench.
The general construction sequence is described below.
1. Sheet piling across the beach zone at Kyeemagh
Temporary sheet piles will be installed to reduce the width of the trench to 10m
across the beach. These will extend approximately 160m offshore, depending
on the construction technique and water depth. Sheet piles are required to
stabilise the sides of the trench and reduce the area of the construction zone and
disturbance to the beach. At Kyeemagh the sheet piles will extend above the
water level.
Sheet piling will initially be carried out using land based equipment such as
excavators and piling rigs. Once the construction activity is beyond the reach
of land based equipment, the construction equipment will be placed on a
temporary work platform adjacent to the sheet pile wall. This platform will
assist construction of the section that is between the reach of shore based
equipment and the shallowest depth for barge construction. It will be extended
as works move progress along this section. It is estimated that this temporary
work platform will be used for approximately the first 100m offshore with barge
mounted equipment used for the remaining 60m.
2. Installation of silt curtains
Silt curtains will be installed around the end of the sheet piles within the bay to
minimise the increase in turbidity arising from dredging. Silt curtains will remain in
place until backfilling is complete.
3. Excavation of the trench
A trench approximately 4m deep will be excavated between the sheet piles. As
with the sheet piling, land based equipment will initially be used and then will
be transferred to a temporary work platform for the section between the reach
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of shore based equipment and the shallowest depth for barge construction.
Approximately 8,000m3 of spoil will be dredged using the land based equipment
or equipment mounted on the temporary work platform will be stockpiled within
the construction compound at Kyeemagh.
4. Connection of the pipeline
A 160 m long section of pipe will be winched into position from the construction
compound to enable it to be welded to the offshore pipeline. The welding will be
undertaken using a similar process to that described above in step 3 of Section
A4.3.
5. Concrete mattresses
Concrete mattresses will be placed over sections of the pipeline as described
above in step 4 of Section A4.3.
6. Connection point to the 1800 mm diameter land pipeline
This will involve construction of a chamber to house the manifold to connect
the two 1,400mm diameter pipelines to the single 1,800mm diameter onshore
pipeline. The chamber will be approximately 3 x 7m in size, and will be located
within the construction compound at Kyeemagh.
7. Backfilling
The 8,000m3 of spoil initially excavated using land based equipment or equipment
operating from the temporary working platform and stored at the construction
compound will be used to backfill the 160m sheet piled section.
The spoil will be placed so that the surface above the trench is at the same level
as the surrounding areas in the bay.
8. Removing sheet piles
Once backfilling is complete, sheet piles will be removed using similar equipment
to that used for installation.
Kyeemagh construction compound
The construction compound at Kyeemagh will occupy an area of approximately
3 hectares (250m x 120m) within Cooks Park. The area will be bounded by the
Cooks River to the north, General Holmes Drive to the west, a restaurant and
associated car park to the south, and Botany Bay to the east.
This construction compound will serve as a staging point for the construction
of the pipeline across the bay. To minimise the number of welding connections
required in the bay, and minimise the time and cost of pipeline installation,
individual 12 m long pipes will be welded into 500m long pipe strings prior
to installation. These pipe strings will be fabricated within the Kyeemagh
construction compound.
Due to the small area of land available the construction compound is limited to
approximately 3 hectares. To fabricate the 500m pipe strings, shorter pipestrings
will be formed and placed on rollers. The first pipe string will be drawn towards
the edge of the construction compound and will extend into the bay. The
second pipe string will be moved into position behind the first pipe string and
then welded to it. This process will be repeated until the pipestrings are welded
together to form a 500m length that will then be towed to the installation point in
the bay.
The construction compound will operate for a period of approximately 25 months
and will include:
• Perimeter fencing to exclude public access;
• A fabrication yard and associated facilities for the delivery, transfer and storage
of pipes, as well as their fabrication into pipe strings;
• A storage area for material excavated in the first 160 m offshore. It is estimated
that approximately 8,000m3 of material will be stored at this location, requiring a
storage area of approximately 3,000m2;
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• Storage areas for plant and equipment;
• Temporary jetty and mooring blocks for marine activities; and
• Ancillary facilities such as site sheds and amenities.
Access to the construction compound will be via General Holmes Drive.
Once the works are complete, the Kyeemagh construction compound will be
removed and the area restored to its previous state.

A5. Construction timing
The delivery system will be constructed within 25 months.
In general, Construction will be restricted to between the hours of 7am to 6pm
(Monday to Friday) and 7am to 1pm (Saturdays) and at no time on Sundays and
public holidays.
Due to the large scale, complexity and in order to construct the delivery system
within 25 months it will be necessary to work beyond the standard hours (i.e.
possibly requiring works 24 hours per day, 7 days per week) for the following
works;
• The Botany Bay crossing from Silver Beach to Kyeemagh;
• For all trenchless construction activities including the associated spoil removal;
or
• If required, (i.e. due to time and engineering constraints), for all trenching
through major traffic intersections.
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Appendix B Summary of the issues database
Issue description

No. of times
issue was
raised

Submissions which raised this issue

30

sub0009 sub0039 sub0047 sub0057 sub0074 sub0115

Construction of the Pipleine across Botany Bay
General objection - no reason given

sub0021 sub0040 sub0050 sub0060 sub0080 sub0119
sub0033 sub0041 sub0053 sub0061 sub0087 sub0123
sub0035 sub0042 sub0055 sub0062 sub0096 sub0130
sub0038 sub0045 sub0056 sub0072 sub0104 sub0134
Impact on recreational fishing in Botany Bay

7

sub0021 sub0027 sub0133 sub0050 sub0058 sub0059
sub0082					

Impact on seagrass beds

34

sub0021 sub0037 sub0059 sub0103 sub0127 sub0141
sub0023 sub0047 sub0062 sub0105 sub0129 sub0142
sub0027 sub0048 sub0068 sub0115 sub0133 sub0143
sub0031 sub0051 sub0082 sub0116 sub0134 sub0144
sub0032 sub0054 sub0089 sub0123 sub0137
sub0034 sub0056 sub0091 sub0124 sub0140

Impact on threatened species e.g. weedy seadragon,
Towra Point

20

sub0023 sub0046 sub0058 sub0109 sub0127 sub0143
sub0027 sub0051 sub0082 sub0115 sub0131 sub0144
sub0031 sub0054 sub0091 sub0116 sub0134 sub0103
sub0034 sub0056				

Impact of increased turbidity, siltation etc.

11

sub0023 sub0032 sub0105 sub0116 sub0134 sub0143
sub0031 sub0034 sub0109 sub0129 sub0142

Unspecified concern about aquatic ecology

16

sub0046 sub0086 sub0092 sub0119 sub0137 sub0143
sub0054 sub0089 sub0115 sub0128 sub0140 sub0144
sub0077 sub0091 sub0117 sub0132		

Potential spread of Caulerpa taxifolia

8

Impact of contaminated soil

23

sub0023 sub0032 sub0127 sub0134 sub0142 sub0143
sub0031 sub0034				
sub0032 sub0062 sub0103 sub0119 sub0131 sub0140
sub0047 sub0082 sub0105 sub0123 sub0134 sub0143
sub0051 sub0091 sub0109 sub0126 sub0136 sub0144
sub0054 sub0092 sub0118 sub0129 sub0137

Volume/ management of excavated material

11

sub0023 sub0034 sub0123 sub0134 sub0141 sub0143

Concern about impact on Indigenous heritage

2

sub0134 sub0142

General concern about heritage impacts

3

sub0054 sub0091 sub0137

sub0031 sub0105 sub0126 sub0136 sub0142
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Appendix B Summary of the issues database (cont’d)
Issue description

No. of times
issue was
raised

Submissions which raised this issue

Concern about construction method

13

sub0051 sub0084 sub0097 sub0105 sub0119 sub0141
sub0054 sub0091 sub0103 sub0107 sub0134 sub0143
sub0062					

Unspecified concern about construction

1

sub0103

Impact of construction related noise on marine life

3

sub0068 sub0129 sub0142

General concern about visual impact during
construction

1

sub0142

Cumulative impact or impact on other projects e.g.
Ports expansion

8

sub0020 sub0115 sub0121 sub0127 sub0137 sub0140

Request for compensatory measures/funds resulting
from construction impacts

2

sub0105 sub0145

Impact of exclusion zones (fishing and recreation)
during construction

2

sub0059 sub0133

Impact of construction water craft on Botany Bay

3

sub0082 sub0126 sub0136

Impact of changes to/as a result of waves/turbidity

11

sub0054 sub0058 sub0105 sub0117 sub0141 sub0143

General concern over water quality

14

sub0059 sub0116				

sub0056 sub0091 sub0110 sub0137 sub0142
sub0047 sub0105 sub0129 sub0134 sub0137 sub0143
sub0054 sub0123 sub0131 sub0136 sub0142 sub0145
sub0056 sub0126				
General concern about impact on Silver Beach and/or
Lady Robinsons Beach

11

sub0068 sub0083 sub0092 sub0103 sub0134 sub0143

Contamination of groundwater

2

sub0020 sub0123

Loss of access to recreation facilities/parks/beach/golf
courses etc.

4

sub0062 sub0068 sub0082 sub0131

Navigation risk

2

sub0062 sub0100

High cost of construction

2

sub0115 sub0130

Alternate routes not considered; selection process
flawed; suggest alternative route

10

sub0037 sub0092 sub0122 sub0124 sub0143 sub0145

sub0082 sub0089 sub0093 sub0123 sub0142

sub0048 sub0119 sub0123 sub0130		

Construction of the Pipleine through Kurnell
General objection to pipeline - no reason given

14

sub0026 sub0058 sub0090 sub0114 sub0117 sub0130
sub0037 sub0072 sub0096 sub0115 sub0123 sub0134
sub0048 sub0087				

Impact on native animals

3

sub0054 sub0091 sub0127

Impact of contaminated soil

7

sub0049 sub0119 sub0123 sub0134 sub0137 sub0145
sub0118					

Volume/ management of excavated material

5

sub0062 sub0118 sub0123 sub0134 sub0145

Impact on Indigenous heritage

4

sub0054 sub0091 sub0123 sub0142

Impact on European heritage

2

sub0054 sub0091

General concern about heritage impacts

1

sub0017

Impact of trenching/trenchless e.g. micro tunneling

12

sub0016 sub0037 sub0049 sub0062 sub0087 sub0119

Concern about duration (no. of weeks) / hrs of const
e.g. school hrs / w/ends etc

3

sub0051 sub0071 sub0119

Unspecified concern about construction

2

sub0050 sub0080

sub0025 sub0048 sub0058 sub0083 sub0107 sub0145
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Appendix B Summary of the issues database (cont’d)
Issue description

No. of times
issue was
raised

Submissions which raised this issue

Impact of construction related noise on day to day
activities

29

sub0004 sub0051 sub0068 sub0084 sub0106 sub0129
sub0022 sub0054 sub0071 sub0089 sub0117 sub0130
sub0025 sub0058 sub0077 sub0091 sub0118 sub0134
sub0037 sub0062 sub0082 sub0092 sub0119 sub0142
sub0048 sub0065 sub0083 sub0093 sub0123

General concern about visual impact during
construction

1

sub0142

Cumulative impact or impact on other projects

8

sub0020 sub0115 sub0121 sub0127 sub0137 sub0140
sub0059 sub0116				

Economic impact resulting from loss of trade

1

sub0145

Request for compensatory measures/funds resulting
from construction impacts

2

sub0105 sub0145

Unspecified concern about traffic and access

11

sub0023 sub0031 sub0056 sub0082 sub0100 sub0144

Loss of access to property during construction and
use of roads

35

sub0026 sub0034 sub0058 sub0092 sub0101
sub0016 sub0049 sub0068 sub0082 sub0093 sub0128
sub0022 sub0051 sub0071 sub0083 sub0094 sub0130
sub0025 sub0058 sub0075 sub0084 sub0096 sub0134
sub0030 sub0062 sub0076 sub0087 sub0103 sub0143
sub0043 sub0064 sub0077 sub0089 sub0119 sub0145
sub0046 sub0065 sub0078 sub0092 sub0123
Traffic congestion during construction

5

sub0075 sub0076 sub0083 sub0130 sub0134

Lack of on-street parking during construction

2

sub0134 sub0145		

Potential for delays/restrictions on emergency
services (fire, police, ambulance) during construciton

9

sub0022 sub0051 sub0071 sub0084 sub0092 sub0106

Dust from construction related activity

1

sub0119

Unspecified concern about air quality during
construction

1

sub0092

Contamination of groundwater

4

sub0005 sub0009 sub0119 sub0123

Local flooding

1

sub0107

General concern about hydrology

9

sub0046 sub0087 sub0110 sub0142 sub0143 sub0145

sub0046 sub0058 sub0083			

sub0049 sub0105 sub0130			
Loss of access to recreation facilities/parks/beach/golf
courses etc.

16

sub0020 sub0043 sub0075 sub0083 sub0100 sub0120
sub0021 sub0052 sub0076 sub0094 sub0101 sub0123
sub0030 sub0058 sub0078 sub0099		

Safety around schools, safety of residents

23

sub0022 sub0058 sub0075 sub0082 sub0094 sub0120
sub0046 sub0064 sub0076 sub0084 sub0096 sub0123
sub0051 sub0070 sub0077 sub0087 sub0101 sub0145
sub0052 sub0071 sub0078 sub0092 sub0119

High cost of construction

4

sub0029 sub0070 sub0115 sub0130

Alternate routes not considered; selection process
flawed; suggest alternative route

24

sub0057 sub0070 sub0087 sub0098 sub0110 sub0130
sub0058 sub0081 sub0092 sub0102 sub0113 sub0131
sub0066 sub0082 sub0093 sub0106 sub0119 sub0143
sub0068 sub0083 sub0096 sub0107 sub0123 sub0145

Construction of the Pipleine Kyeemagh to Erskineville
General objection to pipeline - no reason given

3

sub0087 sub0123 sub0130

Impact of increased turbidity, siltation etc

1

sub0144

Unspecified concern about aquatic ecology

1

sub0144
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Appendix B Summary of the issues database (cont’d)
Issue description

No. of times
issue was
raised

Submissions which raised this issue

Impact on native animals

3

sub0054 sub0091 sub0144

Impact on street trees and other flora/vegetation

2

sub0139 sub0144

Impact of contaminated soil

5

sub0118 sub0123 sub0139 sub0142 sub0144

Volume/ management of excavated material

6

sub0105 sub0118 sub0123 sub0138 sub0139 sub0144

Impact on Indigenous heritage

3

sub0054 sub0091 sub0142

Impact on European heritage

5

sub0054 sub0091 sub0126 sub0136 sub0144

General concern about heritage impacts

1

sub0144

Impact of trenching/trenchless e.g. micro tunneling

7

sub0054 sub0105 sub0107 sub0138 sub0139 sub0144
sub0091					

Concern about duration (no. of weeks) / hrs of const
e.g. school hrs / w/ends etc

2

sub0139 sub0144

Impact of construction related noise on day to day
activities

8

sub0002 sub0091 sub0129 sub0139 sub0142 sub0144

Impact of construction related vibration on homes /
businesses

5

sub0002 sub0118 sub0139 sub0142 sub0144

Cumulative impact or impact on other projects e.g.
Cooks Cove redevelopment

2

sub0139 sub0144

Economic impact resulting from loss of trade

3

sub0126 sub0136 sub0144

Request for compensatory measures/funds resulting
from construction impacts

5

sub0054 sub0091 sub0105 sub0138 sub0144

Unspecified concern about traffic and access

9

sub0023 sub0034 sub0056 sub0126 sub0136 sub0144

sub0054 sub0118				

sub0031 sub0054 sub0091			
Loss of access to property during construction

9

sub0029 sub0126 sub0136 sub0139 sub0143 sub0144

Traffic congestion during construction

3

sub0054 sub0091 sub0138

Lack of on-street parking during construction

1

sub0138

Dust from construction related activity

3

sub0138 sub0139 sub0144

Unspecified concern about air quality during
construction

1

sub0139

Water quality issues resulting from the construction of
the pipeline

1

sub0139

Contamination of groundwater

2

sub0009 sub0123

Local flooding

1

sub0144

General concern about hydrology

3

sub0142 sub0143 sub0144

Loss of access to recreation facilities/parks/beach/golf
courses etc.

5

sub0020 sub0021 sub0054 sub0091 sub0144

Safety around schools, safety of residents

2

sub0002 sub0143

High cost of construction

3

sub0029 sub0115 sub0130

Alternate routes not considered; selection process
flawed; suggest alternative route

6

sub0123 sub0128 sub0130 sub0138 sub0143 sub0144

General objection to pipeline - no reason given

1

sub0131

Impact on native animals

2

sub0097 sub0108

Impact on street trees and other flora/vegetation

1

sub0097

Impact on threatened species, endangered ecological
communities

1

sub0097

Impact of contaminated soil

2

sub0054 sub0091

Volume/management of excavated material

2

sub0083 sub0119

sub0123 sub0128 sub0138			

Construction of the desalination plant
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Appendix B Summary of the issues database (cont’d)
Issue description

General concern about heritage impacts

No. of times
issue was
raised
15

Submissions which raised this issue

sub0049 sub0068 sub0088 sub0114 sub0117 sub0128
sub0065 sub0071 sub0092 sub0115 sub0119 sub0132
sub0066 sub0083 sub0096			

Impact of construction related noise on day to day
activities

3

sub0004 sub0044 sub0129

Cumulative impact or impact on other projects

2

sub0081 sub0124

Request for compensatory measures/funds resulting
from construction impacts

3

sub0064 sub0086 sub0114

Negative impact on property values

1

sub0083

Unspecified concern about economic impacts

1

sub0029

Unspecified concern about traffic and access

1

sub0036

Traffic congestion during construction

2

sub0075 sub0076

Bushfire / other risk

1

sub0046

High cost of construction

14

sub0029 sub0068 sub0095 sub0115 sub0119 sub0130
sub0056 sub0069 sub0108 sub0116 sub0128 sub0132
sub0063 sub0077				

Consider alternative site for the plant

7

sub0028 sub0117 sub0119 sub0129 sub0135 sub0137
sub0107					

Construction of the intake and outlet
Impact on threatened species e.g. weedy seadragon;
whales

3

sub0025 sub0103 sub0131

Unspecified concern about aquatic ecology

1

sub0131

Consider alternative location for the intake / outlet

2

sub0059 sub0133

Aquatic ecology impacts resulting from the operation
of the pipeline

1

sub0105

Noise/vibration resulting from operation of the pipeline

1

sub0042

Economic impact of the operation of the pipeline

1

sub0144

Impacts on coastal process resulting from the
operation of the pipeline

1

sub0143

Water quality issues resulting from the operation of
the pipeline

4

sub0105 sub0139 sub0143 sub0144		

Impacts on beaches resulting from the operation of
the pipeline

1

sub0143

Hydrology impacts resulting from the operation of the
pipeline

1

sub0107

Impacts on parks/reserves resulting from the
operation of the pipeline

1

sub0144

General objections to the operation of the plan

1

sub0012

Noise/vibration resulting from operation of the plant

2

sub0054 sub0091

Visual impact resulting from the operation of the
pipeline

1

sub0132

Operation of the pipeline

Operation of the plant

Summary of the issues database

B.5

Appendix B Summary of the issues database (cont’d)
Issue description

No. of times
issue was
raised

Submissions which raised this issue

Operation of the intake and outlet
General objections to the operation of the intake /
outlet

25

sub0023 sub0038 sub0042 sub0055 sub0074 sub0116
sub0031 sub0039 sub0045 sub0056 sub0104 sub0119
sub0033 sub0040 sub0047 sub0060 sub0108 sub0132
sub0034 sub0041 sub0053 sub0061 sub0115 sub0137
sub0035					

Aquatic/Marine ecology impacts resulting from the
operation of the intake / outlet - seawater concentrate;
entrainment; entrapment; whales

15

sub0013 sub0046 sub0063 sub0086 sub0095 sub0124

Terrestrial ecology impacts resulting from the
operation of the intake / outlet

1

sub0067

Noise/vibration resulting from operation of the intake
/ outlet

1

sub0108

Access and traffic impacts resulting from the
operation of the pipeline

2

sub0059 sub0133

Water quality issues resulting from the operation of
the intake / outlet

7

sub0054 sub0091 sub0097 sub0107 sub0132 sub0137

sub0026 sub0054 sub0067 sub0091 sub0097 sub0133
sub0029 sub0059 sub0080			

sub0067					

General Issues
General support for the desalination project

4

sub0015 sub0029 sub0124 sub0135

Adequacy of consultation process; Adequacy
of response to issues raised; Lack of/no prior
consultation; Timing of consultation/responses.

36

sub0009 sub0050 sub0080 sub0103 sub0123 sub0139
sub0016 sub0056 sub0081 sub0105 sub0126 sub0141
sub0017 sub0059 sub0083 sub0110 sub0127 sub0143
sub0018 sub0065 sub0086 sub0117 sub0133 sub0144
sub0046 sub0071 sub0090 sub0119 sub0136 sub0145
sub0049 sub0077 sub0097 sub0121		

High cost of operating desalination plant

30

sub0001 sub0029 sub0038 sub0045 sub0061 sub0111
sub0011 sub0031 sub0039 sub0053 sub0074 sub0117
sub0015 sub0033 sub0040 sub0055 sub0077 sub0119
sub0023 sub0034 sub0041 sub0056 sub0097 sub0132
sub0026 sub0035 sub0042 sub0060 sub0104 sub0134

Increased costs (water rates) to Sydney Water
customers

9

Supports alternatives to desalination including
rainwater tanks, wastewater recycling, stormwater
harvesting, new dams, extending restrictions, leakage
reduction

71

sub0001 sub0010 sub0029 sub0107 sub0131 sub0134
sub0008 sub0026 sub0097			
sub0003 sub0023 sub0041 sub0063 sub0090 sub0121
sub0005 sub0025 sub0042 sub0067 sub0091 sub0122
sub0006 sub0026 sub0045 sub0068 sub0095 sub0124
sub0007 sub0028 sub0048 sub0069 sub0096 sub0125
sub0008 sub0029 sub0049 sub0070 sub0097 sub0129
sub0009 sub0033 sub0050 sub0071 sub0104 sub0131
sub0011 sub0034 sub0053 sub0074 sub0108 sub0132
sub0013 sub0035 sub0054 sub0075 sub0111 sub0139
sub0016 sub0037 sub0055 sub0076 sub0112 sub0140
sub0017 sub0038 sub0056 sub0080 sub0116 sub0143
sub0020 sub0039 sub0060 sub0083 sub0117 sub0144
sub0021 sub0040 sub0061 sub0086 sub0119

General concern about the procurement process
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Appendix B Summary of the issues database (cont’d)
Issue description

High energy use and greenhouse gas emissions

No. of times
issue was
raised
39

Submissions which raised this issue

sub0001 sub0029 sub0040 sub0060 sub0097 sub0121
sub0005 sub0031 sub0041 sub0061 sub0104 sub0129
sub0007 sub0033 sub0042 sub0067 sub0107 sub0131
sub0013 sub0034 sub0045 sub0074 sub0111 sub0132
sub0021 sub0035 sub0053 sub0083 sub0116 sub0135
sub0023 sub0038 sub0055 sub0092 sub0119 sub0139
sub0026 sub0039 sub0056			

Part 3A, adequacy of process, adequacy of
assessment, issues not considered

20

sub0054 sub0092 sub0116 sub0127 sub0137 sub0142
sub0062 sub0096 sub0119 sub0129 sub0138 sub0143
sub0081 sub0107 sub0123 sub0130 sub0140 sub0144
sub0091 sub0115				

Impacts to services, infrastructure

12

sub0018 sub0046 sub0062 sub0077 sub0123 sub0143
sub0025 sub0049 sub0071 sub0083 sub0130 sub0145

General objection to desalination

88

sub0003 sub0031 sub0048 sub0067 sub0089 sub0116
sub0004 sub0032 sub0050 sub0068 sub0091 sub0119
sub0005 sub0033 sub0051 sub0069 sub0095 sub0121
sub0006 sub0034 sub0053 sub0071 sub0097 sub0122
sub0007 sub0035 sub0054 sub0072 sub0098 sub0123
sub0008 sub0037 sub0055 sub0074 sub0099 sub0125
sub0009 sub0038 sub0056 sub0076 sub0103 sub0127
sub0012 sub0039 sub0057 sub0077 sub0104 sub0128
sub0013 sub0040 sub0060 sub0079 sub0106 sub0129
sub0017 sub0041 sub0061 sub0080 sub0109 sub0131
sub0020 sub0042 sub0062 sub0081 sub0110 sub0132
sub0021 sub0044 sub0063 sub0082 sub0111 sub0134
sub0023 sub0045 sub0064 sub0083 sub0114 sub0140
sub0025 sub0046 sub0065 sub0084 sub0115 sub0144
sub0026 sub0047 sub0066 sub0086		

General concerns about the safety of the whole
project

2

sub0054 sub0091

General concern about the reinstatement of roads and
vegetation

6

sub0054 sub0091 sub0105 sub0130 sub0139 sub0144

Plant should not be built until dam levels read 30%

25

sub0037 sub0056 sub0079 sub0106 sub0117 sub0130
sub0044 sub0057 sub0080 sub0110 sub0119 sub0131
sub0048 sub0064 sub0083 sub0112 sub0123 sub0134
sub0050 sub0069 sub0086 sub0116 sub0129 sub0143
sub0051					
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