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INTRODUCTION

Chapter

1.1 Background to the Proposal

1.1.1 Lednez Site

Land located on the western-side of the Rhodes Peninsula adjacent to Homebush Bay in Sydney, New South Wales
is contaminated from past industrial activities, including chemical manufacturing that commenced in the early
1930’s. Investigations undertaken since 1986 have determined the extent and nature of land contamination, as
well as the impact of these activities on the sediments of Homebush Bay.

The part of the Rhodes Peninsula that is the subject of this environmental impact statement (EIS) has had a
number of owners and uses over the years. It was originally owned by Timbrol until 1957 and was used for the
manufacture of timber preservatives. Union Carbide then purchased the site and used it for the manufacture of
chemicals, including herbicides and pesticides. The site was later transferred to Lednez Pty Ltd and is referred
to as the Lednez site throughout this EIS.

The location of the Lednez site and its relationship to surrounding sites and Homebush Bay are shown in
Figure 1.1. An aerial view of the site is shown in Figure 1.2.

Extensive reclamation and dredging of Homebush Bay commenced during Timbrol’s occupation of the Lednez
site and continued up until 1970. As a result of both chemical manufacturing and the use of contaminated fill for
reclamation, soil and groundwater on the Lednez site have high concentrations of various contaminants. Typical
contaminants found on the site include tar, naphthalene, other polycyclic aromatic hydrocarbons (PAHs),
pyridine, tar oil, creosote oils, phenol and derivatives, bisphenol A, mononitrobenzene, aniline, various
chlorinated phenols, chlorinated benzenes, trichloranisole, dioxins, furans, solvents and oils (JET, 2001).

In 1987, the NSW State Pollution Control Commission (now the NSW Environment Protection Authority (EPA))
served Union Carbide with a notice under the Environmentally Hazardous Chemicals Act 1985 to remediate the
Lednez site.

Between 1988 and 1993, Union Carbide undertook remediation work at the Lednez site. This work was based on
a work plan agreed between Union Carbide and the State Pollution Control Commission. This remediation
addressed the contamination on the eastern side of the site, however, the remainder is still contaminated and
needs to be remediated.
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The clean up by Union Carbide, which cost approximately $30 million, included:

* removal and destruction by incineration of oil containing chlorinated compounds from fill in the north-western
quadrant of the site

* excavation of contaminated soil and rock along the eastern and southern edges of the site
e construction of an encapsulation on the north-western quadrant of the site
* placement of a clay cap over the encapsulation and remaining filled parts of the site

* construction of a bentonite-cement cut off wall along the western boundary of the site.

1.1.2 Homebush Bay

The bed of Homebush Bay, as well as the beds of Sydney Harbour and the Parramatta River, is owned by the NSW
Government. The NSW Waterways Authority (the Waterways Authority) manages these areas on behalf of the
Government.

Overflow during reclamation of the Lednez and Meriton Apartments sites and the flow of stormwater and other
wastewater from chemical manufacturing activities on the Lednez site into the waters of Homebush Bay have
contributed to contamination of the bay. In 1989 the State Pollution Control Commission and NSW Fisheries
imposed a total fishing ban in Homebush Bay. This was extended to a commercial fishing ban in Parramatta River
upstream of the Gladesville Bridge in October 1990. These bans are still in force.

In 1997, the NSW Government announced that it would be committing $21 million towards the remediation of
dioxin contamination in Homebush Bay.

1.1.3 Combined Remediation of Lednez Site and Homebush Bay

Between 1997 and 1999, the NSW Government investigated and considered technological options available to
remediate the bay. During this time the NSW Government also decided to acquire the Lednez site in order to
remediate the bay and the Lednez site as a combined project. This decision was taken because:

e there was a need to ensure that Homebush Bay would not be re-contaminated following remediation of its
sediments

* newly available technology raised the possibility of safely returning the bay and Lednez site to public and
residential use

* the Lednez site offered the opportunity for contaminated sediments from the bay to be processed on adjacent
dry land.

These investigations and decisions were undertaken in preparation for an expression of interest/tender process
to identify a suitable proponent for the remediation of the bay and Lednez site.

The expression of interest and tender processes for the combined remediation of the bay and Lednez site were
initiated and completed between 1997 and 2000 by the NSW Government. The project was awarded to Thiess
Services Pty Ltd (Thiess Services).
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In 1999, the Waterways Authority engaged PPK Environment & Infrastructure, now known as Parsons Brinckerhoff
Australia Pty Ltd (PB) to prepare this EIS. This engagement was novated to Thiess Services in 2001 to continue
with the preparation of the EIS and undertake a program of community and stakeholder involvement. The study
team involved in the preparation of this EIS is described in Appendix A.

1.1.4 Development of the Lednez Site

In 1999, the western side of the Rhodes Peninsula was rezoned by the Department of Urban Affairs and Planning
(now Planning NSW) to accommodate residential development. This action was taken because the peninsula was
identified in various planning documents as a key area for strategic urban development and consolidation through
the remediation and subsequent sustainable land use of previous industrial sites.

The nature of the permissible development on the Lednez site is subject to a separate development application
and master planning process.

1.2 Overview of the Proposal

PB has prepared this EIS for the proposal by Thiess Services to remediate the Lednez site and a portion of
Homebush Bay.

This EIS is restricted to assessing impacts of the Thiess Services proposal. It does not examine impacts from the
future residential development of the site.

The proposed remediation would be conducted in stages. Key activities include:

e earthworks required to excavate, stockpile and classify contaminated material from Homebush Bay and the
Lednez site

* treatment of material with contaminant concentrations above site soil criteria

* beneficial reuse of material to reinstate the Lednez site to levels suitable for future residential development
e reinstatement of Homebush Bay excavations with material won from the Lednez site

* management of contaminated water.

The proposed remediation site consists of two areas referred to as Portions 1 and 2 as shown in Figure 1.3. These
areas are defined by a remediation contract between the Waterways Authority and Thiess Services. For practical
reasons, these areas have been established to maximise the effectiveness of the Waterways Authority financial
contribution to the remediation.

Portion 1 comprises a section along the north-eastern foreshore of Homebush Bay, extending from the northern
tip of the Rhodes Peninsula to the south along the foreshore of the northern portion of the Orica site. It also
includes a narrow strip of land within the Lednez site called the “foreshore strip” in this EIS.

Portion 1 covers approximately seven hectares and includes the most contaminated parts of Homebush Bay.

The remainder of the former Lednez site is known as Portion 2 and has an area of approximately ten hectares.
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1.2.1 Relationship to Other Sites on the Rhodes Peninsula

The remediation of the Lednez site and the bay area is likely to occur in tandem with the remediation of the
adjacent land site to the north of the Lednez site, which is owned by Meriton Apartments. The Meriton
Apartments site is subject to a separate EIS.

It is understood that the Orica land site to the south of the Lednez site has already been remediated.

1.2.2 Proposed Remediation Works

Various studies of the nature and distribution of contamination on the Lednez site and in the bay have been used
to determine the occurrence of the following material types:

* material requiring treatment (Category 1)

e material not requiring treatment that is geotechnically unsuitable (that is too soft) to support building
structures (Category 2)

* material not requiring treatment that could be used to support building structures (Category 3).
Treatment is proposed for material classified as Category 1 material.
Materials classified as Categories 2 or 3 are suitable for reinstatement on-site without treatment.

Category 2 materials would comprise soft material including estuarine mud and clay and is considered unsuitable
from a geotechnical point of view for use in areas designated for residential development due to its limited load-
bearing capacity. Accordingly, this material would be placed in open space areas and under roads, in accordance
with appropriate engineering standards.

Category 3 materials would comprise soil, rock and crushed masonry that could be placed and compacted to
produce a sound and stable landform. These materials would be used where structural soundness is required, for
example, beneath basement areas for future residential development.

After treatment, Category 1 material may either be reclassified as Category 2 or Category 3 material subject to its
geotechnical properties.

The criteria for materials suitable for reinstatement of the site are discussed in Chapters 4 and 5.

As discussed earlier, for practical reasons the remediation works have been divided into two separate portions
established to maximise the effectiveness of the Waterways Authority financial contribution to the remediation.

The remediation of Portion 1 would involve the removal of contaminated sediments and soils from Homebush Bay
and the foreshore strip respectively and the reinstatement of these excavations with material from the Lednez
site that does not require treatment (for example crushed rock).

Excavation of sediment from Homebush Bay would be undertaken within the confines of up to eight coffer dams.
The preferred sequence of works in the bay is to proceed from north to south. The exact timing will depend upon
the progress of remediation works on the Meriton Apartments site and the Lednez site (Portion 2), with works in
the bay being completed prior to or together with works on the adjacent land.

The existing seawall on the Lednez site would be demolished to facilitate removal of contaminated sediment and
fill from around and beneath it. Following remediation, a new seawall would be built along the existing alignment.
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A total of approximately 27,000 cubic metres of material would be excavated from Homebush Bay. An estimated
8,000 cubic metres of bay sediment would require treatment.

Portion 2 works would involve the remediation of the Lednez site, excluding the foreshore strip remediated as part
of the Portion 1 works.

The remediation of the Lednez site would involve the excavation and classification of approximately 350,000
cubic metres of fill/reclaimed material. An estimated 97,000 cubic metres of material would require treatment.
In addition, the works would involve the excavation and placement of approximately 280,000 cubic metres of rock
needed to reinstate the site to the desired final levels. Treated material, sediment and fill/reclamation materials
recovered from Portion 1 and the balance of the excavated rock material would be used to reinstate the site.

1.2.3 Proposed Treatment Technology

The technology to be used to remove dioxins and other contaminants from soils from the Lednez site and
sediments from the bay is called thermal desorption. This technology has been successfully applied in over 140
projects in the United States.

Thermal desorption involves heating the soil to vaporise contaminants, which are then controlled within the
thermal desorption plant, preventing their escape into the atmosphere.

Two types of thermal desorption technology exist for treating the materials present on the Lednez site and in the
bay:

e direct thermal desorption (DTD)
e indirect thermal desorption (ITD).

Thiess Services proposes to apply the indirect (ITD) method of thermal desorption. This is because, unlike the
direct (DTD) method of thermal desorption, ITD allows contaminated soil to be heated indirectly, preventing the
formation of dioxins during the heating process.

The ITD process has been used in about 70 remediation projects in the United States to remove various organic
contaminants, including dioxins, from soil and solid wastes.

Unlike incineration technologies that burn wastes or soil, ITD operates by heating the outer wall of a rotary kiln,
with the heat being transmitted through to the inner wall and subsequently to the soil being treated within the
kiln. The soil reaches temperatures of up to 450 degrees Celsius. The contaminated soil is not burnt.

The vaporised contaminants are then captured and condensed into a liquid condensate. It is proposed the
condensate be treated using a process known as base catalysed decomposition (BCD) that converts the
contaminants into non-toxic substances, such as oil and salt. The BCD process would be conducted at an off-site
BCD facility in Queensland.

In the event regulatory permission for BCD treatment at an off-site facility cannot be secured, the process would
be conducted at the Lednez site. This EIS considers both practices.

The EPA would need to approve the use of the proposed technologies through a project specific license. This could
include separate licenses for the ITD and BCD plants. The license would impose operating conditions protective
of air quality, public health and the environment.
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1.3 Objectives of the Proposal

Thiess Services objectives in designing this proposal can be broadly defined as follows:

¢ to remediate the Lednez site to satisfy the requirements of the EPA accredited site auditor so that the site may
be safely redeveloped for residential purposes

* to mitigate contaminant migration from the Lednez site and prevent adverse impacts to Homebush Bay

* with respect to Homebush Bay, remove dioxin contaminated sediment to improve human health and ecological
conditions to the extent allowed by budgetary considerations, and to ensure that the bay is safe for recreational
use

¢ to undertake the works in a safe manner protective of site workers, members of the surrounding community
and the environment in general.

1.4 Proponent

Thiess Services is a subsidiary of Thiess Pty Ltd. Its operations include:
* contaminated site remediation

* recycling and resource recovery

e utilities/infrastructure maintenance and construction

* landfill ownership, development and management

* domestic and commercial waste collection services

* waste management systems

 water and wastewater treatment, operations and maintenance.

Thiess Services has extensive experience in the remediation of contaminated sites and has undertaken numerous
projects in the Sydney region for a variety of government and private clients. For this remediation proposal, Thiess
Services has engaged Focus Environmental (Focus) to provide design and engineering support and advice on
quality management of the treatment operations, including emissions control. Focus is an American company
that is internationally recognised for its expertise in using mobile thermal remediation technologies. As well as
providing industry with guidance on the application of treatment technologies, Focus has also advised the US EPA
in regards to the evaluation of available technologies and has had substantial input into the development of
regulatory standards in the United States of America.

Thiess Services would also be partnered by a thermal technology supplier who would be responsible for the set-
up, mobilisation and operation of the ITD plant to be employed on-site.
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1.5 Approach to the Assessment of
Environmental Impacts

1.5.1 Role of the Environmental Impact Assessment

The environmental impact assessment process is required to support a development application under Part 4 of
the Environmental Planning and Assessment Act 1979. Specifically, because the proposed remediation works
constitute designated development, an EIS is required. The EIS provides an assessment of the environmental
impact of the development to which the statement relates and in particular deals with matters set out in Clauses
72 and 73 and Schedule 2 of the Environmental Planning and Assessment Regulation 2000 and the guidance and
requirements of Planning NSW. The process of preparing the EIS includes consultation with relevant authorities,
which provides the opportunity for those authorities to provide input into the assessment process. In addition,
community consultation occurs and provides an opportunity for community input into the project and
assessment.

The EIS is then exhibited providing the opportunity for interested people to convey their views on the proposal to
the consent authority.

1.5.2 Structure of the EIS

The content of the EIS is governed by the Environmental Planning and Assessment Act 1979 and the Environmental
Planming and Assessment Regulation 2000 and guidance documents from the relevant government agencies. In
particular, an environmental impact statement must include matters referred to in guidelines issued by
Planning NSW where they are in force or where there are no such guidelines in force, the matters referred to in
Schedule 2 of the Regulations. The EIS must also be completed having regard to the Director-General’s
requirements.

It is not possible or practical to consider every environmental issue that might be relevant to the project in the
same level of detail. The EIS therefore comprises a number of volumes. Volume 1 identifies and analyses key
issues and is supported by technical papers and various appendices, which deal with specific relevant issues in
greater detail.

There are seven volumes in this EIS. Volume 1 contains the following eight parts:

e Part A: Overview and Background (Chapters 1, 2 and 3)

e Part B: The Need for Remediation and Consideration of Alternatives (Chapters 4 and 5)
e Part C: The Proposal Description (Chapter 6)

e Part D: Physical and Biological Impacts (Chapters 7, 8, 9, 10 and 11)

e Part E: Socio-economic Impacts (Chapters 12, 13, 14, 15 and 16)

e Part F: Cumulative Impacts (Chapter 17)

e Part G: Environmental Management and Monitoring (Chapter 18)

e Part H: Justification and Conclusions (Chapter 19).
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Volumes 2-7 contain the remainder of the EIS, being the appendices and technical papers:

* Volume 2 contains Appendices A to [

* Volume 3 contains Technical Papers 1 to 3

* Volume 4 contains Technical Papers 4 and 5

* Volume 5 contains Technical Paper 6

* Volume 6 contains Technical Papers 7 and 8

* Volume 7 contains Technical Papers 9 and 10.

1.5.3 Integrating the Principles of Ecologically Sustainable
Development

The principles of ecologically sustainable development are broadly designed to conserve natural resources.

Thiess Services is committed to ensuring that its works are undertaken in a manner that is consistent with the
core objectives of ecologically sustainable development. Accordingly, these principles have been integrated
throughout the development of the proposal and in the preparation of this EIS.

The definition of ecologically sustainable development, as set out in Schedule 2 of the Environmental Planning and
Assessment Regulation 2000, is based on four interrelated principles:

e the precautionary principle: if there are threats of serious or irreversible environmental damage, lack of full
scientific certainty should not be used as a reason for postponing measures to prevent environmental
degradation

* intergenerational equity: the present generation should ensure that the health, diversity and productivity of the
environment are maintained or enhanced for the benefit of future generations

* conservation of biological diversity and ecological integrity: this is a fundamental consideration

e improved valuation, pricing and incentive mechanisms: environmental factors should be included in the
valuation of assets and services.

An overview of the ecologically sustainable development considerations taken into account when preparing this
EIS is presented in Table 1.1.

The issues relating to the first three of the principles of ecologically sustainable development are discussed in
Chapter 19. The fourth principle, improved valuation of environmental factors, has been addressed in the
assessment of the remediation options and by consulting with the community regarding their values and issues
of concern. Assessment of the cumulative impact of the proposal has also assisted in addressing this principle.
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Table 1.1 Integration of the Principles of Ecologically Sustainable Development in the EIS

ESD principle

Method of integration

Precautionary principle

Inter-generational
equity

Inter-generational
equity (cont'd)

Conservational of
biological diversity and
ecological integrity

Improved valuation,
pricing and incentive
mechanisms

1.12

* Scope and methodologies used for environmental assessments were derived
from detailed consultation with authorities, the community and other
stakeholders

* Potential threats of serious or irreversible damage were identified and assessed
in detail as described in Parts D and E

* Detailed assessment of alternatives to the proposed remediation strategy and
technology were carried out as described in Chapter 5

* Measures were identified to mitigate environmental impacts as described in
Parts D and E

* Monitoring and environmental management of the proposed remediation works
would be undertaken as described in Part G.

e A community consultation strategy was implemented as described in Chapter 3
and Technical Paper 1 to identify community concerns and values

* Assessment of potential biophysical impacts of the proposal including
identification of appropriate mitigation measures was carried out as described in
Chapters 7 to 11

* Assessment of the potential social impacts of the proposal was undertaken as
described in Chapters 12 to 16 with specific reference to community concerns
and values

* Health-related impacts were identified as described in Chapter 9

* The need for the proposal and the impacts of not proceeding were considered
as discussed in Parts B and H

* Monitoring and management of the proposal would be undertaken as described
in Chapter 18.

* Potential water quality impacts and appropriate management measures were
identified as described in Chapter 8

e The potential impacts on species and vegetation communities of local, regional
and state significance along with proposed mitigation measures were identified
as described in Chapter 10

e Potential impacts on the estuarine environment and proposed management
measures were identified as described in Chapter 7.

» Community values were identified as described in Chapters 3 and 16 and
Technical Paper 1

* Remediation options were reviewed to determine the most appropriate
approach as detailed in Technical Paper 8

* local and regional cumulative impact assessments were undertaken as
described in Chapter 17
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ASSESSMENT AND

APPROVAL PROCESSES

Chapter

2.1 Introduction

The proposal comprises the remediation of land and landscaping which is development within the meaning of the
Environmental Planning and Assessment Act 1979. The proposal is designated development, state significant
development and integrated development within the meaning of that Act. The development also requires other
approvals under acts administered by the EPA, the NSW Department of Land and Water Conservation and other

authorities.

This EIS is required because the proposal is designated development.

2.2 Environmental Planning and Assessment Act
1979

2.2.1 Permissibility

The remediation of land is development within the meaning of Section 4 of the Environmental Planning and
Assessment Act 1979. The permissibility of development will depend upon the applicable environmental planning
instruments. Relevant environmental planning instruments are described in Table 2.1.

By the combined operation of Sydney Regional Environmental Plan No. 22 — Parramatta River (SREP 22), Sydney
Regional Environmental Plan No. 29 — Rhodes Peninsula (SREP 29) and State Environmental Planning Policy No. 55 -
Remediation of Land (SEPP 55) the proposal is permissible with consent.

Sydney Regional Environmental Plan No. 22 — Parramatta River applies to the works proposed in Homebush Bay.
Clause 16 of this plan requires that development consent be obtained for water-based development. Clause 28A

provides:

“A person must not carry out development involving the remediation of land in Homebush Bay on land to which this
plan applies adjoining or adjacent to the eastern boundary of Homebush Bay Area or comprising the foreshore or
otherwise in the vicinity of Homebush Bay, except with the consent of the Minister.”

Sydney Regional Environmental Plan No. 29 — Rhodes Peninsula applies to the works proposed on the Lednez site. This
plan zones part of that area as “open space” and the remainder as “residential”. Clause 11 provides that
development for the purpose of “remediation of land” or “works ancillary to remediation of adjacent waterways”,
may be carried out only with development consent.

:
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Table 2.1 Development Consent Requirement and Applicable Planning Instruments

Instrument Date made Last Permissibility Consent authority

amended
SEPP 55 28/08/98 Nil With consent The person or authority that in
Remediation of accordance with a provision made by
Land an environmental planning

instrument that applies to the land, is
the consent authority for the

development.
SREP 29 19/11/99 07/12/01 With consent Minister for Planning
Rhodes
Peninsula
SREP 22 13/07/90 01/03/02 With consent Minister for Planning
Parramatta
River
SEPP 56 Sydney ~ 21/08/98  19/02/02  Land listed in Minister for Planning (who may
Harbour Schedule 2 (including  waive the requirements for a master
Foreshore and Lednez Site) requires  plan)
Tributaries master plan

“Remediation of land” is defined as:
“(a) removing, dispersing, destroying, reducing, mitigating or containing the contamination of any land, or

(b) eliminating or reducing any hazard arising from the contamination of any land (including by preventing the
entry of persons or animals onto the land)”.

“Works ancillary to remediation of adjacent waterways” is not defined and so those words have their ordinary
meaning.

Clause b of Sydney Regional Environmental Plan No. 29 provides that the Minister is the consent authority for all
development applications relating to land to which this plan applies.

The combined effect of the Sydney Regional Environmental Plan No. 22 and the Sydney Regional Environmental Plan
No. 29 is that the remediation works both in the bay and on the Lednez site are permissible with the consent of
the Minister.

State Environmental Planning Policy No. 56 — Sydney Harbour Foreshores and Tributaries lists the Lednez site in
Schedule 2. This means that a master plan is required before any development consent for that site can be
granted. However, Clause 11(2) of this plan provides that the Minister may waive that requirement for a master
plan “because of the nature of the development concerned, the adequacy of other planning controls that apply to
the proposed development or for other such reason as the Minister considers sufficient”.
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2.2.2 State Significant Development
Clause 11 of State Environmental Planning Policy No. 55 - Remediation of Land provides that:
“development that consists of the carrying out of a category 1 remediation work on land that is a remediation site is

declared to be state significant development”.
A remediation site for the purposes of State Environmental Planning Policy No. 55 - Remediation of Land means:

“(a) land declared to be a remediation site by a declaration in force under Division 3 of Part 3 of the Contaminated

Land Management Act 1997, or

(b) premises:

(i)

in respect of which there is in force a notice under section 35 of the Environmentally Hazardous Chemicals

Act 1985 requiring prescribed remedial action to be taken, or
that are the subject of prescribed remedial action (whether being undertaken by the EPA or by another

(it)

public authority at the direction of that Authority) under section 36 of that Act”.
Homebush Bay has been declared to present a significant risk of harm and to be a remediation site pursuant to

Division 3 of Part 3 of the Contaminated Land Management Act 1997.
Category 1 remediation work includes work that is designated development or development for which another

state environmental planning policy or a regional environmental plan requires development consent. Sydney
Regional Environmental Plan No. 22 and the Sydney Regional Environmental Plan No. 29, both of which are regional
environmental plans, collectively require development consent for all of the proposed remediation work.

Accordingly:
e the proposal is category 1 remediation work, and

* the remediation work is being carried out (in part) on a remediation site.

Section 76A(8) of the Environmental Planning and Assessment Act 1979 provides that:

u[f'.

(a) a project comprises development part of which is state significant development, all other development comprised

in the project is taken to be State significant development, and
(b) but for this provision, part of state significant development would be subject to Part 5, this Part applies to the

exclusion of Part 5 and the development may be carried out with development consent, and
(¢) but for this provision, part of state significant development would be prohibited, the development may be carried

out with development consent.”
The effect of section 76A(8) is that the whole of the proposal is state significant development.

Section 76A(9) provides that the Minister for Planning is the consent authority for all state significant

development.

2.3
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2.2.3 Designated Development
The proposal is also designated development.

Item 15 of Schedule 3 of the Environmental Planning and Assessment Regulation 2000 prescribes that the following
development is designated development:

“Contaminated soil treatment works (being works for on-site or offsite treatment of contaminated soil, including
incineration or storage of contaminated soil, but excluding excavation for treatment at another site):

(@) ...

o ..

(¢) that treat contaminated soil originating exclusively from the site on which the development is located and:
(i)  incinerate more than 1,000 cubic metres per year of contaminated soil, or
(ii)  treat otherwise tham by incineration and store more than 30,000 cubic metres of contaminated soil, or
(iit) disturb more than an aggregate area of 3 hectares of contaminated soil.”

The word “incinerate” for the purpose of this item is defined to include “any method of burning or thermally oxidising
solids, liquids or gases”. The proposal does not involve incineration, but does involve the treatment of more than
30,000 cubic metres of contaminated soil, and disturbance of more than three hectares of contaminated soil.

2.2.4 Integrated Development

The proposal is integrated development. Section 91 of the Environmental Planning and Assessment Act 1979 defines
integrated development as “development that, in order for it to be carried out, requires development consent and one or
more of [a number of other] approvals”.

The other approvals include permits under Sections 201, 205 and 219 of the Fisheries Management Act 1994, a
permit under Part 3A of the Rivers and Foreshores Improvement Act 1948 and a licence under sections 43(b),
48 and 55 of the Protection of the Environment Operations Act 1997. Thiess Services would seek those approvals
from the Minister for Fisheries, the Minister for Ports, and the NSW EPA respectively. The requirement for those
approvals for the proposed remediation works is discussed in Sections 2.3 and 2.4 of this chapter.

2.3 Legislation Administered by the EPA

In NSW, the EPA administers a number of acts and legislative instruments relevant to the proposal. These
include:

e the Contaminated Land Management Act 1997
e the Protection of the Environment Operations Act 1997, in particular, licensing obligations under that Act

e the Environmentally Hozardous Chemicals Act 1985, in particular, chemical control orders for scheduled chemical
waste and dioxin contaminated waste under that Act.
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2.3.1 Contaminated Land Management Act 1997

The Contaminated Land Management Act 1997 is the primary Act under which contaminated land is regulated by the
EPA.

This section deals with the following aspects of that Act:

¢ determination and suitability of a contaminated site for a proposed use including the generation of remediation
criteria

* existing orders and regulatory instruments applicable to the remediation area

* voluntary remediation agreements.

Suitability for the Proposed Use

Clause 7(1) of State Environmental Planning Policy No. 55 - Remediation of Land provides that:
“a consent authority must not consent to the carrying out of any development on land unless:
(a) it has considered whether the land is contaminated, and

(b) if the land is contaminated, it is satisfied that the land is suitable in its contaminated state (or will be suitable,
after remediation) for the purpose for which the development is proposed to be carried out, and

(¢) if the land requires remediation to be made suitable for the purpose for which the development is proposed to be
carried out, it is satisfied that the land will be remediated before the land is used for that purpose.”

The proposed future use of the site is residential apartments and open space. As mentioned previously, a
development application will be lodged by another proponent in relation to that future use.

The Guidelines for the NSW Site Auditor's Scheme (EPA, 1998a) describes a decision process for assessing urban
redevelopment sites that should be followed by contaminated land consultants. The guidelines prescribe soil
investigation levels that are the concentration levels of particular contaminants above which further investigation
and evaluation are required. Soil investigation levels are arrived at using appropriate sampling, analytical and
data interpretation techniques.

However, the substances for which soil investigation levels have been prescribed do not include many of the
contaminants found on the Lednez site. The guidelines make the following provision for such circumstances:

“Where soil investigation levels are mot available, or assessment against soil investigation levels has been
demonstrated to be inconclusive for the circumstances of a particular site, o ite-specific risk assessment may have
been undertaken. If so, the risk assessment should be in accordance with the Australian and New Zealand Guidelines
Sfor the Assessment and Management of Contaminated Sites (ANZECC/NHMRC, 1992) and revisions. In the case of
either an abridged or detailed site-specific human health risk assessment, the auditor should check that the risk
assessment satisfies all the requirements in the checklist in Appendiz D. The auditor should check that all site-specific
risk assessments are scientifically valid and that the recommended site-specific criteria protect public health and the
environment”.
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The EPA has published draft new Guidelines for the NSW Site Auditor Scheme (EPA, 2002). In relation to risk
assessments, the draft guidelines state:

“Where soil investigation levels are not available for particular contaminants, or assessment of contaminants against
soil investigation levels at a particular site is inconclusive, o site-specific risk assessment may have been undertaken
by the contaminated land consultants. If so, the risk assessment must be in accordance with the NEPM and any
revisions to it. The auditor must check that any human health visk assessment satisfies all the requirements in the
checklist in Appendix C. The auditor must check that all site-specific risk assessments are scientifically valid and that
the recommended site-specific criteria are appropriate to protect public health and the environment.”

The “NEPM” is defined as the National Environment Protection (Assessment of Site Contamination) Measure 1999.

Accordingly, it is necessary and appropriate to adopt a health based risk assessment approach in determining the
level of remediation required for the proposed future uses of the site. The adopted risk based approach is
described in Chapters 4 and 5.

Existing Orders and Regulatory Instruments

Prior to the enactment of the Contaminated Land Management Act 1997 the EPA regulated contaminated sites by way
of orders under sections 35 and 36 of the Environmentally Hazardous Chemicals Act 1985. The transitional
arrangements for the commencement of the Contaminated Land Management Act 1997 repealed the Environmentally
Hazardous Chemicals Act 1985 in relevant respects but preserved the operation of those orders.

The Lednez site is the subject of an order requiring the maintenance of remediation of that site. The order was
issued to the Marine Ministerial Holding Corporation and is Notice Number 28016.

Homebush Bay is the subject of Notice Number 21001 issued by EPA under Section 21 of the Contaminated Land
Management Act 1997 declaring the area of Homebush Bay known in this EIS as Portion 1 (excluding the foreshore
strip) to be a remediation-site. This followed the EPA finding that the site is contaminated with dioxin in such a
way as to present a significant risk of harm to aquatic life near the site and to people eating fish from the bay.

Voluntary Remediation Agreement

The Contaminated Land Management Act 1997 provides for a voluntary remediation agreement between the EPA and
a proponent. Specifically, section 26(1) of this Act provides that “this section applies where one or more persons
furnish the EPA with a proposal to remediate land, being land that is contaminated with a substance in such a
way as to present a significant risk of harm”.

Section 26(2) provides that :

“the EPA may agree with one or more of the parties to such a voluntary remediation proposal that the EPA will not
issue a remediation order against them if remediation is carried out in accordance with the proposal and the EPA is
satisfied that:

(a) the terms of the proposal are appropriate (including any plan of remediation, provision for giving notice and
terms setting out a timetable for the remediation or required progress reports on the remediation), and

(b) the parties have taken all reasonable steps to identify and find every owner and notional owner of the land and
every person responsible for contamination of the land (in such a way as to present a significant risk of harm)
with the substance referred to in subsection (1); and

(c) the parties have given the persons identified and found a reasonable opportunity to participate in the
Jormulation and carrying out of the proposal on reasonable terms.”
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Section 26(3) provides that “the EPA may agree as referred to in subsection (2) even if it is not satisfied as to the
matters set out in subsection (2)(b) and (c), but only if the parties have undertaken not to recover contributions under
Division 6 in respect of the remediation”.

The proponent intends to seek a voluntary remediation agreement with the EPA in respect of the proposed
remediation.

2.3.2 Protection of the Environment Operations Act 1997

Section 48 of the Protection of the Environment Operations Act 1997 requires a person to obtain a licence from the EPA
before carrying out any of the premises based activities described in Schedule 1 of that Act.

Schedule 1 includes the following activity:

“Contaminated soil treatment works for on-site or off-site treatment (including, in either case, incineration or storage
of contaminated soil but excluding excavation for treatment at another site) that:

(1)  handle more than 1,000 cubic metres per year of contaminated soil not originating from the site on which the
works are located; or

(2)  handle contaminated soil originating exclusively from the site on which the works are located; and
(a) incinerate more than 1,000 cubic metres per year of contaminated soil, or
(b)  treat otherwise tham by incineration and store more than 30,000 cubic metres of contaminated soil, or
(c)  disturb more than an aggregate area of 3 hectares of contaminated soil.”

Due to 2(b) and 2(c) above, the remediation works will require a licence under the Protection of the Environment
Operations Act 1997.

2.3.3 Environmentally Hazardous Chemicals Act 1985

Under Division 5, Part 3 of the Environmentally Hazardous Chemicals Act 1995 the EPA can make a chemical control
order in relation to an environmentally hazardous chemical or a declared chemical waste.

The Guidelines for the NSW Site Auditor's Scheme (EPA, 1998a) state that:

“Chemical comtrol orders set out requirements for manufacturing, keeping, using, processing, storing, selling,
transporting or disposing of chemicals and declared chemical wastes. Where a site involves chemicals or chemical
wastes that are subject to a chemical control order, the site auditor should be satisfied that any proposed management
strategy complies with the requirements set down in the relevant chemical control order. For example, certain
chemicals occurring above prescribed concentrations are prohibited from being disposed of at any landfill.

There is a program of national management plans for Schedule X wastes (ANZECC, 1994b). The program includes
wastes associated with HCB (hexachlorobenzene) (ANZECC, 1996b), PCBs (polychlorinated biphenyls) (ANZECC,
1996¢), and OCPs (organochlorine pesticides) (management plan proposed). The national management plans set
timelines for the destruction and disposal of Schedule X wastes. The relevant authorities implement requlatory aspects
of the plans. Site auditors should be aware that chemical control orders either have been or will be revised by the EPA
as part of implementing the national management plans.”
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Chemical control orders that are relevant to the proposal are discussed below.

Dioxin Chemical Control Order

The chemical control order in relation to dioxin—contaminated waste materials dated 14 March 1986 (the Dioxin
Chemical Control Order) prohibits the processing, keeping, selling, distributing or conveying of
dioxin—contaminated waste materials, except in accordance with a licence issued by the EPA.

“Dioxin-contaminated waste materials” is defined as “those waste materials that, when tested using a method
approved by the EPA, are found to contain more than one part in 100 million by weight of dioxin”.

Scheduled Chemical Wastes Chemical Control Order

The chemical control order in relation to scheduled chemical wastes dated 14 October 1994 prohibits the
manufacturing, processing, keeping, distributing, conveying, using, selling or disposing of scheduled chemical
wastes, or any act related to any such act, unless it is otherwise permitted by, and carried out in accordance with
the conditions of, the scheduled chemical wastes chemical control order. The scheduled chemical wastes
chemical control order requires a licence for various activities.

“Scheduled chemical waste” is defined as “any waste liquid, sludge or solid (including waste articles and containers)
which contain one or more of the constituents listed in Schedule ‘A”, where the total concentration of those constituents is more
than one milligram per kilogram”.

2.4 Legislation Concerning the Marine
Environment

There are a number of acts and regulations which regulate activities in the marine environment and which are
relevant to the proposed remediation works. These include:

e the Rivers and Foreshores Improvement Act 1948
o the Fisheries Management Act 1994
* the Management of Waters and Waterside Lands Regulations NSW

e the Heritage Act 1977.

2.4.1 Rivers and Foreshores Improvement Act 1948

Part 3A Permit

Section 22B(1) of this Act provides that “a person must not:

(a) make an excavation on, in or under protected land, or

(b)  remove material from protected land, or

(c)  do anything which obstructs, or detrimentally affects, the flow of protected waters, or which is likely to do so,

unless the person is either authorised to do so by a permit under this Part and does so in accordance with any conditions to
which the permit is subject, or is authorised to do so by the requlations”.
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“Protected land” is defined in section 22A as:
“(a) land that is the bank, shore or bed of protected waters, or

(b) land that is not more than 40 metres from the top of the bank or shore of protected waters (measured horizontally
Sfrom the top of the bank or shore), or

(c) material at any time deposited, naturally or otherwise and whether or not in layers, on or under land referred
to in paragraph (a) or (b)".

“Protected waters” is defined in section 22A as “a river, lake into or from which a river flows, coastal lake or lagoon
(including any permanent or temporary channel between a coastal lake or lagoon and the sea)”.

“River” is defined in section 2 as including “any stream of water, whether perennial or intermittent, flowing in a natural
chanmel, or in a natural channel artificially improved, or in an artificial channel which has changed the course of the stream
of water and any affluent, confluent, branch or other stream into or from which the river flows and, in the case of a river
running to the sea or into any coastal bay or inlet or into a coastal lake, includes the estuary of such river and any arm or
branch of same and any part of the river influenced by tidal waters.”

Accordingly the remediation works in Homebush Bay and the works within 40 metres of the bank of Homebush
Bay will require a permit under Part 3A of the Rivers and Foreshores Improvement Act 1948.
Navigable Waters Approval
Section 23 of the Act provides:
“Comstruction of works in navigable waters

In respect of any work to which this Act extends which may affect navigation upon the inland waters of the State, or
in conmection with the navigable waters lying within three nautical miles of the coast, such provision for navigation
shall be made as may be determined by the Minister for Ports, and no work which shall prevent navigation in such
waters shall be constructed without the approval of the Minister for Ports.”

Homebush Bay is not within three nautical miles of the coast. The phrase “inland waters of the State” is not
defined in the Act. If Homebush Bay falls within that description then the approval of the Minister for Ports would
be required for the works in Homebush Bay as they would prevent navigation in that part of the Bay.

Water Management Act Approvals

Chapter 3 Part 3 of the Water Management Act 2000 includes a number of approval provisions, which might apply to
the proposed remediation works. However, while most of the provisions of the Act commenced on 1 January 2001,
Chapter 3 Part 3 has not yet come into force and no date for its commencement has been publicly notified.

The requirement for a controlled activity approval, referred to in section 91 of the Act, will replace the

requirement for a Part 3A permit under the Rivers and Foreshore Improvement Act 1948.

2.4.2 Fisheries Management Act 1994

Section 201 Permit - Dredging
Section 201 provides:

“(1) A person must not carry out dredging or reclamation work except under the authority of a permit issued by the
Minister.
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(2)  This section does not apply to:
(a)  work authorised under the Crown Lands Act 1989, or

(b) work carried out, or authorised, by a relevant public authority (other than a local government
authority).”

"Dredging work" is defined in section 198A as:
“(a) amy work that involves excavating water land, or

(b)  any work that involves the removal of material from water land that is prescribed by the requlations as
being dredging work to which this Division applies.”

Accordingly a permit authorising dredging for the purposes of section 201 would be required for the remediation
works in Homebush Bay.

Section 205 permit - Marine Vegetation
Section 205 provides:
“(1) This section applies to:
(a)  mangroves, or
(b)  seagrasses, or

(c)  any other marine vegetation declared by the requlations to be marine vegetation to which this section
applies,

but does not apply to protected marine vegetation under section 204A.

(2) A person must not harm any such marine vegetation in a protected area, except under the authority of a permit
issued by the Minister under this Part.

“Protected area” is relevantly defined in section 204 as “any public water land, or any area that is the subject of an
aquaculture lease...”.

“Public water land” is relevantly defined in section 4 as:
“land submerged by water (whether permanently or intermittently), being:
(@) Crown land, or
(b) land vested in o public authority,
(¢) land vested in trustees for public recreation or for any other public purpose, or
(d) land acquired by the Minister under Division 1 of Part 8,

but does mot include land which is the subject of an aquaculture lease or land of which a person has exclusive
possession under a lease under any other Act”.

As the remediation works in Homebush Bay would not harm any of the types of vegetation listed in Section 205(1),
a permit would not be required under Part 7 of the Fisheries Management Act 1994.
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2.4.3 Management of Waters and Waterside Lands Regulations
NSW

These regulations are in force under the Maritime Services Act 1935.

Approval for Structures in the Port of Sydney
Clause 65A(1) provides:
“(1) A person must not, except with the prior written consent of the Board:
(a) erect any wharf or structure in the Port of Sydney; or
(b)  alter or add to any wharf or structure in that Port”.

“Port of Sydney” is not defined in the regulations, the Maritime Services Act or any other Act. In construing the
meaning of this phrase regard could be had to “Schedule 1 — Description of port boundaries” in the Ports
Corporatisation and Waterways Management Regulation 2002 made under the Ports Corporatisation and Waterways
Management Act 1995. While that schedule does not include a description of the Port of Sydney it does include the
following heading and description:

“Sydney Harbour

The waters of Sydney Harbour and of all tidal bays, rivers and their tributaries connected or leading to Sydney
Harbour bounded by mean high water mark together with that part of the South Pacific Ocean below mean high water
mark enclosed by the arc of a circle of radius 4 sea miles having as its centre the navigation light at Hornsby
Lighthouse”.

Thiess Services would seek approval under Clause 65 from the Waterways Authority to erect, and to alter or add
to, structures in Homebush Bay as part of the remediation works.
Approval to Disturb the Bed of the Port of Sydney

Clause 67 provides that “a person shall not use drags, grapplings, or other apparatus for lifting any object or material from
the bed of a special port, or otherwise disturb such bed in any way, except with the written permission of the harbour master
and in accordance with the conditions attaching to such permission”.

“Special port” is defined in Clause 4 as:
“(a) the Port of Sydney;
(b) the Port of Newcastle;
(c) .. (etc.)".
Thiess Services would seek approval under Clause 67 from the harbour master to disturb and lift material from
the bed of Homebush Bay as part of the remediation works.
Approval to Remove Materials or Vegetation
Clause 66 provides:

“(1) A person shall not, except with the prior permission of the [Waterways Authority] and in accordance with any
conditions the [Waterways Authority] may deem appropriate and attach thereto, remove from any part of a
special port area any soil, sand, rock, stone, shale, slate, shingle, gravel or similar material.
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(2) A person shall not, except with the prior permission of the [Waterways Authority] and in accordance with any
conditions the [Waterways Authority] may deem appropriate and attach thereto, cut, or otherwise remove or
damage, any mangrove or other timber growing in any part of a special port area.”

“Special port area” is defined in Clause 4 as:
“a special port and any managed land adjoining or adjacent to such port”.
“Managed land” is defined as:

“any land vested in the [Waterways Authority] or under its control or management, and includes any building or other
structure erected thereon”.

The Waterways Authority owns the Lednez site. Accordingly, Thiess Services would seek approval under
Clause 66 from the Waterways Authority for the remediation works in both Homebush Bay and on the Lednez Site.

Under section 13TA of the Maritime Services Act 1935, written approval is required by the proponent from the
Waterways Authority before excavation or removal of sand, soil, or other materials on land that lies within 10
metres of the high water mark.

2.4.4 Heritage Act 1977

No items have been identified on the Lednez site in the state Heritage Register and as such the proposed
remediation works do not require licensing or approval under Section 58 of the Heritage Act 1977.

The proposed excavation of the reclaimed land would, however, destroy the remains of jetty facilities and other
cultural features and deposits that are more than 50 years old. Such features and deposits are classified as
“relics” under the Heritage Act 1977. Accordingly, an excavation permit under Section 140 of the Act is required.

2.5 Remediation Action Plans

Remediation action plans detail the proposed remediation methodology. The remediation action plans prepared
for the proposal describe site procedures including material classification, treatment and placement on-site as
well as the sampling and analysis programs that form part of the site validation process. Some of these details
are summarised in Chapter 6 as part of the proposal description. The remediation action plans are included in
Technical Paper 7 to meet the requirements of the Director-General for this EIS. These remediation action
plans have been prepared to also meet specific requirements as determined by the EPA and the EPA accredited
auditor. Copies of the Auditor's Summary Audit Reports for the remediation action plans are also included in
Technical Paper 7.

2.5.1 Regulatory Requirement for Remediation Action Plans

Under the Guidelines for Consultants Reporting on Contaminated Sites (EPA, 1997a) the remediation action plans
should follow detailed site investigations and:

* set remediation goals to ensure the remediated area is suitable for the proposed future uses and activities and
poses no unacceptable risk to human health or the environment
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 document all procedures and plans to be implemented to reduce the risks to acceptable levels for the proposed
site use

e establish the environmental safeguards required to complete the remediation in an environmentally acceptable
manner

* identify the necessary approvals and licences required by the regulatory authorities.

A remediation action plan should include discussion on the remediation goals, the extent of remediation
required, possible remediation options and how risk can be reduced, the rationale for the any remediation
technology selection, the validation testing proposed after remediation, interim site management plan (before
remediation), a site management plan (during remediation, reflecting any approval and/or licensing conditions),
a remediation schedule, the hours of operation, identification of licences and approvals, contact details (names
and phone numbers) during remediation and a community consultation plan.

2.5.2 Review of and Sign-off on Remediation Action Plans

In addition to the various technical requirements, remediation action plans must be independently reviewed by
an EPA-accredited auditor appointed under the Contaminated Land Management Act 1997. The audit process is
described in Guidelines for the NSW Site Auditor Scheme (EPA, 1998a) and Planning Guidelines SEPP 55 — Remediation
of Land (DUAP, 1998).

The EPA’s Site Auditor Scheme was established in 1998. A key reason for establishing such a scheme was to
“provide greater certainty for planning authorities and the community through independent review of contaminated site
assessment, remediation and validation reports.”

The auditor assesses whether the remediation strategy is appropriate in terms of setting suitable remediation
goals and methodologies for the intended use of the site. The auditor also determines whether:

* the plan adequately addresses the operational procedures to be followed in completing the works

* all regulatory requirements and guidelines are met and contingency planning for incidents and emergencies
are adequate.

Upon reviewing the remediation action plans, if the auditor is not satisfied that all matters are addressed, works
do not proceed until necessary amendments are made to the remediation action plan to bring it into compliance.

The auditor’s role does not end once satisfactory plans have been submitted; it continues until after completion
of the remediation works. For the site to be released, the auditor is required to sign off in the form of a site audit
statement that all objectives stated in the plan had been met. The site audit statement confirms that validation
of site remediation works was undertaken as proposed and if these deviate from the original plan, justification of
what was undertaken with recommendations for further action or management as required. The site audit
statement is required to be prepared with due regard for the licence conditions imposed by the EPA or planning
authorities.

Issuing of a site audit statement follows the preparation of a summary site audit report by the auditor. This report
documents information reviewed and substantiates the conclusions made in the site audit statement.
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Statistical Validation of Remediation Action Plans

Validation of the works conducted on both the Lednez site and in Homebush Bay would be required to ensure that
remediation works have been conducted in accordance with the protocols established for the proposal in the
remediation action plans.

Validation requirements typically include:

* survey of excavated surface

* sampling to document chemical concentrations in exposed surfaces following excavation and prior to backfill
¢ validation sampling of materials to be used to backfill excavations.

Data obtained from the validation of backfill materials would be statistically analysed to ensure that the
95 percent upper confidence limit on the arithmetic mean (95 percent UCLyyq) concentration for a given sample
set would be below the relevant criterion for the appropriate land use. In performing the calculation of the 95
percent UCLyyg, the following constraints taken from the National Enviromment Protection (Assessment of Sile
Contamination) Measure, National Environment Protection Council, 1999, would be considered:

¢ individual sample concentrations would not exceed the criteria by more than 2.5 times
* the standard deviation of the sample set would not be more than 50 percent of the criterion.

According to the Sampling Design Guidelines (EPA, 1995a), the 95 percent UCLyyg “implies that there is a
95 percent probability that the ‘true’ (but never known) arithmetic average contaminant concentration within the sampling
area would not exceed the value determined by this method”. For a site to be considered successfully remediated, the
typical minimum requirement is that the 95 percent UCLyyg on the contaminant concentration is less than the
site-specific validation criterion. A site or sampling area cannot be considered successfully remediated if the
95 percent UCL,yq concentration exceeds the acceptable limit.

Full details on the validation proposed can be found in Technical Paper 7.

2.6 Form and Content of the EIS

Section 78A(8) of the Environmental Planning and Assessment Regulation Act provides that a development application
must be accompanied by an environmental impact statement if the application is in respect of designated
development. The EIS must be prepared by or on behalf of the applicant in the form prescribed by the regulations.

Division 4 of Part 6 of the Environmental Planning and Assessment Regulation 2000 sets out prescribed matters in
respect of an EIS. The EIS must be in a form prescribed by Clause 71. The contents of an EIS must include the
matters prescribed by Clause 72.

Clause 72 provides that the contents of an EIS must include:

“(a) for development of a kind for which specific guidelines are in force under this clause, the matters referred to in
those guidelines, or

(b) for any other kind of development:
(i)  the matters referred to in the general guidelines in force under this clause, or

(ii)  if no such guidelines are in force, the matters referred to in Schedule 2.”
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The Director-General may establish guidelines for the preparation of an EIS in respect of development generally
or in relation to any specific kind of development.

Where Schedule 2 of the Environmental Planning and Assessment Regulation 2000 applies the following matters must
be included in the EIS:

“oq summary of the environmental impact statement;
* g statement of the objectives of the development or activity;

o an analysis of any feasible alternatives to the carrying out of the development or activity having regard to its
objectives, including the consequences of not carrying the development or activity;

o an analysis of the development or activity including a description of the development, general description of the
environment likely to be affected, the likely impact on the environment of the development, a description of the
measures proposed to mitigate adverse effects and a list of approvals that must be obtained;

* q compilation of the measures referred to in item 4(d);

* justification. for the development having regard to biophysical, economic and social considerations, including the
principles of ecologically sustainable development as set out in Schedule 2.”

The applicant responsible for preparing an EIS must also consult with the Director-General and must obtain
Director-General’s requirements. In completing the EIS regard must be had to the Director-General’s
requirements relating to the form and content of the statement and its’ availability for public comment. A copy
of the Director-General’s requirements for this proposal is contained in Appendix B. A table summarising where
the Director-General’s requirements are addressed in the EIS is provided in Appendix C. The requirements of
integrated development authorities required under Clause 73(3) of the Environmental Planning and Assessment
Regulation 2000 are also contained in Appendix B.

2.7 Approval Process

Summarised, the approval process involves:

e preliminary consultation with various authorities and community

* obtain Director-General's requirements (Director-General obtains input from relevant authorities)
e prepare EIS (including consultation with community and authorities)

* make development application to Minister for Planning with the EIS attached

* the consent authority refers EIS to approval authorities

e the EIS is exhibited and public makes submissions

* the approval authorities provide comments to consent authority including general terms of any consents,
licences proposed to be granted

* Planning NSW prepares an Assessment Report
* the consent authority may request additional information

e the consent authority may determine the application.
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3.1 Consultation Before the EIS Process Began

An initial consultation process led by the Waterways Authority was carried out in the 12 months before December
2000. The objective was to canvas early issues and concerns. Consultations and briefings were held in response
to invitations that were issued by interest groups. These included meetings with Ryde and Concord Councils (now
Canada Bay City Council), Rhodes residents and two community groups. Briefings were also given to the
Homebush Bay Environmental Reference Group (known as the HOMBERG group) and the Olympic Coordination
Authority’s technical environmental group. When Thiess Services was selected as the preferred contractor,
PB was engaged to lead the consultation activities required for this EIS.

3.2 Senate Inquiry by the Standing Committee
on State Development

In October 2001, the Legislative Council passed a resolution that the Standing Committee on State Development
inquire into, and report on plans, including the Sydney Regional Environmental Plan No. 29 — Rhodes Peninsula, with
respect to the redevelopment and remediation of the Rhodes Peninsula.

The report produced by the Committee (Standing Committee on State Development, 2002) summarised its
findings into 33 recommendations related to the proposed future remediation and redevelopment of the
peninsula. These recommendations reflected the issues and concerns of stakeholders and provided a sound base
on which to build the EIS consultation strategy. The recommendations have also been considered in the
assessment of the proposal which is documented in this EIS.

3.3 Approach to Consultation during EIS
Process

Consultation was an integral part of the preparation of the EIS. At the commencement of the environmental
assessment process, a Community and Stakeholder Involvement Plan was prepared. The objectives of the plan

were t0:

e create stakeholder and community awareness of the need for the remediation of the Lednez site and the
sediments of Homebush Bay

e understand stakeholder and community issues, values and concerns related to the project

* create stakeholder and community awareness of how potential remediation impacts could be mitigated

:
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e incorporate stakeholder and community issues into the EIS investigations

e assist stakeholders and the community to understand the results of the EIS and to understand the next steps
regarding the remediation process.

The consultation process recorded the issues and concerns of interest groups and included meetings with three
Councils, 11 government agencies, four environmental groups, the Member for Drummoyne and community
groups from Rhodes and Meadowbank. The issues raised have provided direct input into EIS studies.

A key component of this consultation was to establish a means by which stakeholder views, issues and concerns
could be directly fed into the EIS process. A Community Liaison Group was established to fulfil this purpose.
Membership of this group was defined by specific Terms of Reference and comprised local community
representatives, conservation and environment groups and local and state government. This group also included
two independent technical reference specialists to assist in plain English translation. The meetings were
independently chaired. Further details on the activities of this group can be found in Technical Paper 1.

Consultation activities during the preparation of the EIS revealed that many of the concerns and issues raised by
participants related to the redevelopment and end use of the site, rather than the remediation process.
Participants’ concerns relating to the redevelopment were noted and referred to the Planning NSW for more
detailed information. The scope and limitations of the EIS were described at public consultation events and were
included in the terms of reference of the Community Liaison Group.

3.4 Consultation Activities

A number of activities were devised in order to keep stakeholders well informed and involved in the EIS process.
These activities included:

* identifying local stakeholders, understanding their interest in the project and determining a target area for
distribution of information

* maintaining contact with relevant government agencies

* preparing and distributing information about the investigation and assessment process, the proposal and
aspects of the assessment studies including:

— developing a question and answer sheet

— distributing an initial proposal summary and four Household Updates

— placing advertisements in local newspapers advising of forthcoming consultation activities
— notifying local employers

e providing for a range of opportunities for the two-way exchange of information, where study team members
could provide information and answer questions. These included a Community Information Day at Rhodes
Community Centre on 22 September 2001, Community Site Inspections of the Lednez site on
10 November 2001 and regular meetings of the Community Liaison Group between October 2001 and late 2002

¢ holding briefings with government agencies to describe the proposed remediation and seek their requirements
for the project.
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3.5 Issues Raised During the Consultation

A wide range of concerns was voiced about the remediation proposal. Figure 3.1 illustrates the number of times
issues were raised and demonstrates the relative level of interest in each subject. Details of all issues are
provided in Technical Paper 1. The top five issues were:

e air quality and health. Of foremost concern to the community was the possibility of harm to workers and
neighbours of the site from exposure to dioxin and other chemicals. A great deal of interest was expressed in
how the soil treatment and remediation process would be conducted to minimise dust emissions

* remediation options. Many submissions were received regarding the proposed remediation treatment
technology. Submissions discussed the difference between direct thermal desorption and indirect thermal
desorption processes. Concerns were also raised as to whether the remediation would take place on-site

¢ landuse, traffic and transport. The impact of many large truck movements along local roads was a concern of
the neighbouring community. Many of the submissions related to traffic after the residential redevelopment

* licensing and monitoring. Considerable concern was expressed with regard to how the community can ensure
they are being told the truth about how much harm they may be exposed to. This concern is reflected in the
focus on the transparency and validity of the monitoring and auditing process and the desire for the community
to have access to the data

e community consultation. Initially, the largest concern from the community was that they would not be able to
understand the technical details of the remediation proposal. However, as the consultation progressed,
submissions on this matter decreased. The community provided feedback on the consultation activities. They
requested a larger distribution area for the Household Update publications and informed PB if the updates did
not reach the target distribution area.

A key issue for the consultation was the need to differentiate this EIS consultation process from the consultation
process that was undertaken by Planning NSW prior to the gazettal of Sydney Regional Environmental Plan
No 29 — Rhodes Peninsula. This was because, as mentioned earlier, the consultation revealed that most of the
community participants concerns and issues related to the redevelopment and end use of the site, and the
western portion of the Rhodes Peninsula, rather than the remediation process. The issues raised through
community consultation prior to and during the preparation of the EIS have been compiled and addressed in
this EIS.

:
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To ensure that correct remediation solutions are proposed for a contaminated site problem it is important to have
a full understanding of the history of the site, to clearly define the extent and nature of the contamination that
needs to be addressed and to understand the implications of not taking remediation action. It is also important
to recognise the limitations and acceptable end points for the remediation strategy that is selected. A detailed
history of the Lednez site is provided in Technical Paper 2. Full details on previous site investigations and the
extent of contamination can be found in Technical Papers 3 and 4 for Homebush Bay and the Lednez site
respectively. Technical Papers 5 and 6 examine the concept of risk assessment and appropriate site
remediation criteria. Technical Paper 7 presents the remediation action plans for both the bay and Lednez site
works.

4.1 Metropolitan and Regional Planning

Over the past 20 years, there has been a substantial increase in the number of former industrial sites within
10 to 15 kilometres of the Sydney central business district, that have been converted to residential landuses. This
has been in part due to the decline of traditional manufacturing (particularly in inner urban areas), the shift of
employment and population further to Sydney’s west, and the implementation of NSW Government policies
encouraging urban consolidation. This policy is now more commonly expressed as the concept of “compact cities”
with an emphasis on consolidation in locations well served by public transport.

Examples of the residential redevelopment of former industrial sites include: the AGL Gasworks at Mortlake, the
BHP Wiremill at Abbotsford, and the Wellcome Pharmaceuticals factory at Cabarita. Each of these sites has been
contaminated to varying degrees, requiring remediation to enable the residential landuse to proceed.

The Rhodes Peninsula was first identified as a prime example of how the concept of the compact city could be
achieved in the 1995 metropolitan strategy, Cities for a 215 Century (Department of Planning, 1995). In this
document the peninsula was described as

“under-utilised industrial sites adjoining the Strathfield — Hornsby railway from Rhodes to North Strathfield with
scope for major residential redevelopment near the site of the Olympic games.”
4.1.1 Shaping Our Cities

Shaping Our Cities: The Planning Strategy for the Greater Metropolitan Region of Sydney, Newcastle, Central Coast and
Wollongong (DUAP, 1998) is the most recent metropolitan planning strategy.

‘\\Wg
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The strategy reinforces the goal of urban consolidation and identifies house construction shifting from the urban
fringe to more inner areas. While outer areas still provide a greater proportion of all housing, this is declining. In
addition, between 75 and 80 percent of the recent population increase in inner and middle ring suburbs of Sydney
has been located within a one-kilometre radius of rail stations.

Shaping Our Cities identifies the need to create ecologically sustainable communities as a key principle in
maintaining the ‘liveability’ of the region (the greater metropolitan region of Sydney including Wollongong and
Newecastle). It also identifies as a key planning principle the protection and improvement of natural and cultural
environments so as to sustain biological, water and air resources.

The strategy recognises that the total distance travelled by car in Sydney is growing much more rapidly than the
increase in population. At the same time, capacity constraints of some public transport routes are being reached.

Planning strategies identified to manage the greater metropolitan region aim to achieve a high level of access
without causing road congestion and poor air quality. Strategies relevant to the proposed remediation of
Homebush Bay and the Lednez site include:

* increasing residential densities close to public transport to ensure that it is fully utilised while providing quick
access for as many people as possible

* implementing a range of urban planning initiatives, including increasing population density in inner and
middle ring suburbs, which have more jobs than resident workers, and greater access to public transport

* developing and supporting mixed use centres of all sizes and functions, concentrating trip-generating activities
such as shopping, entertainment, offices and major health and education facilities

e protecting water bodies, wetlands and groundwater recharge areas and surrounding vegetation
* rehabilitating degraded natural systems.

Shaping Our Cities is complemented by the NSW Government’s air quality strategy Action for Air: The NSW
Government’s 25 Year Air Quality Management Plan (EPA, 1998b) and Action for Transport 2010 — An Integrated Transport
Plan for Sydney (Department of Transport, 1998).

4.1.2 Regional Planning

Sydney Regional Environmental Plan No. 29 — Rhodes Peminsula provides the statutory framework for the
implementation of metropolitan planning strategies relating to the Lednez site and surrounding sites. The aims
of the plan are to:

e establish planning principles for development within the Rhodes Peninsula

¢ rezone land in the Rhodes Peninsula

* promote the orderly and ecologically sustainable use and development of land

* identify appropriate levels of retail and commercial floor space

e promote the orderly and economic use and development of land within the Rhodes Peninsula.

The extent to which the proposed remediation is consistent with the relevant planning principles set out in the
plan is assessed in Chapter 12. It is important to note that in terms of landuse activities development of the
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Rhodes Peninsula is to provide for a significant increase in residential population, open space and limited
commercial and retail uses. To this end, the majority of the area west of the Northern Railway Line, including the
Lednez site, is zoned for residential purposes.

4.2 History

4.2.1 The Lednez Site

In 1928, Timbrol began manufacturing timber preservatives on the Rhodes Peninsula. The Rhodes production
plant was initially built on natural ground and located on the higher part of the site, adjacent to Walker Street.
Over the following years, operations expanded and surrounding residential sites were purchased to accommodate
this expansion. In 1957, Timbrol was acquired by Union Carbide Australia. In 1988, Union Carbide became Zendel
Industries Ltd and later in 1991 was renamed Lednez Industries Ltd (Realty Researchers, 1995).

Chemical manufacture began at the Lednez site in 1928 with the production of timber preservatives by Timbrol
using coal tar oil. Production of a variety of different chemical compounds continued from then until 1986 when
all manufacturing activities on the site ceased.

As a result of chemical manufacturing, soil and groundwater on the Lednez site has high levels of a number of
different chemical products. Typical contaminants found on the Lednez site include, tar, naphthalene, other
polycyclic aromatic hydrocarbons (PAHs), pyridine, tar oil, creosote oils, phenol and derivatives, bisphenol A,
mononitrobenzene, aniline, various chlorinated phenols, chlorinated benzenes, trichloranisole, dioxins, furans,
solvents and oils (JET, 2001). Table 4.1 provides details of the chemicals that were produced on the Lednez site
between 1928 and 1983.

Table 4.1 Chemicals Manufactured on the Lednez Site

Chemical manufacture Period of manufacture
Coal tars 1928-1936
Xanthate 1933-1986
Aniline and Mononitrobenzene 1940-1961
Synthetic Phenol 1943-1971
Chlorobenzene/Chlorophenol/DDT 1948-1983
Chlorine (Electrolytic Chlorine Plant) 1953-1976
2,4-D and 2,4,5-T Herbicides 1949-1976
Bisphenol A (DPP) 1960-1976
Phenol Formaldehyde Resins 1949-1976
Nitric Acid Unknown
Sulphuric Acid Unknown
Zinc Chloride Unknown
D PARSON

PARSONS
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Between 1988 and 1993, recommendations made by the USEPA (1991) for remediation works were carried out.
This involved the excavation of contaminated soils to the east of the original foreshore. These materials were
subsequently encapsulated in a mound on the reclaimed areas of the site. These activities resulted in the Lednez
site, in its present state, being zoned as suitable for industrial activities with building restrictions imposed on the
majority of the reclaimed area.

Two regulatory notices currently apply to the Lednez site. These are:
* Section 5 Notice under the Unhealthy Building Land Act 1990, dated 20 October 1995

* Section 28 Notice under the Contaminated Land Management Act 1997, dated 14 January 2000. This notice
requires maintenance of remediation in accordance with guidelines set out in the notice.

Additional information regarding these notices is contained in Technical Paper 4.

4.2.2 The Reclamation of Homebush Bay

In the early 1800s, the land area adjacent to Homebush Bay comprised saltmarsh and wetland. Reclamation
activities in this area are recorded as early as 1827 when local areas of swamp were drained.

Reclamation of Homebush Bay was undertaken on the Lednez site between 1930 and 1970. This took place in four
stages. The location of reclamation areas R1 to R4 are shown in Figure 4.1. These activities together with other
construction and dredging activities in the Homebush Bay area are summarised in Table 4.2.

The following are two key mechanisms by which contaminants may have entered the bay:

¢ the flow of stormwater and other wastewaters from the chemical factory into Homebush Bay from the Lednez
site. This occurred until about 1970, when it was intercepted to comply with the Clean Waters Act 1970

e the leaching of contaminants from the fill materials used in the reclamation process from both the Lednez site
and the adjacent Meriton site. Various materials were used in the reclamation process, though spent lime
sludge was the only material that was authorised for use in the reclamation works.

In addition contamination of sediment may also be attributable to stormwater flows from surrounding creeks and
the Parramatta River, which drain urban and industrial areas. Further, elevated levels of dioxin have been found
surrounding the location of a former jetty. This is possibly due to spills associated with loading and unloading
activities.

Two regulatory notices currently apply to Homebush Bay. These are:

* Section 21 Notice under the Contaminated Land Management Act 1997 on 1 December 1998. This notice involved
the declaration of a remediation-site with the EPA finding that “the site is contaminated with dioxin in such a way
as to present a sigmificant risk of harm to aquatic life in the vicinity of the site”

* Section 8 Notice (fishing closure) under the Fisheries Management Act dated 11 December 1998, prohibiting all
methods of fishing in Homebush Bay.

Additional information regarding these notices is contained in Technical Paper 3.
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Table 4.2 Timeline of Reclamation and Dredging in Homebush Bay and Surrounds

Period Reclamation activities

1891 Commencement of western shoreline seawall construction
1900-1930 Construction of a number of jetties at different sites around the bay
1930-1942 Diversion of Haslams and Powells Creeks

Early 1930s Long jetty built across Lednez site foreshores of Homebush Bay to permit coal tar oils from
Australian Gaslight Company to be unloaded from barges

1939-1942 Land reclamation begins at Lednez Site. Reclamation of area R1 undertaken. Materials
included calcium carbonate (lime) and calcium sulphate (gypsum) sludge, tar and factory
boiler ash. Manufacturing processes used in the 1928—1949 period would not have
result)ed in contamination of this fill material with chlorinated organic compounds (JET,
2001

1948-1965 Filling of western shore of bay with dredged material (from Parramatta River and
Homebush Bay). Dredging undertaken on the shoreline

1949-1951 Lednez R2 reclamation using materials including clay, sandstone, bricks, rubble, tar and
lime sludge, in a similar manner to R1 (JET, 2001)

1947-1953 Reclamation on the Orica site, to the south of Lednez site

1958-1959 Construction of submarine trench for cable conduits across the bay from Rhodes to the
western shoreline of Homebush Bay

1954-1970 R3 reclamation at Lednez site using factory “spent lime” sludge, which until 1960 was
primarily calcium carbonate (lime) and later predominantly calcium sulphate (gypsum),
intermixed with a variety of chlorinated benzene, chlorinated phenols and cresol and
crr]eosote type oils (JET, 2001). Boiler ash, rubble, clay, shale and soil were used to cover
these

1958-1970 Reclamation of the northern end of the Lednez site (R4) and Meriton site using fill material
sourced from the Lednez site

Late Filling of areas around bay including; Wentworth Bay, banks of Haslam's Creek, state
1960s—-1970s  brickworks

1970 All reclamation activities on Lednez site completed. Dredging of Homebush Bay ceases
and wastewater run-off into Homebush Bay prohibited

4.3 Need for the Remediation of Homebush Bay
Sediments

Exposure to contaminated sediments can pose a risk to both human health and the environment. In order to
assess the need for remediation the risks posed by the sediment must be quantified. To do this requires
information regarding potential contaminants that may be present, where these are located and at what
concentrations, and how these chemicals interact with the environment in terms of human and ecological
exposure.

4.3.1 Summary of Sediment Investigations

Since 1985 a number of site investigations and assessments of the sediments in Homebush Bay have been
undertaken. The results of these investigations provide sufficient data to allow an assessment of the risks
associated with the sediments to both human health and the environment.

e
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The following Homebush Bay sediment contamination investigations have been undertaken:

o Johnstone Environmental Technology (JET), 1990: Remediation of Sediment Contamination in Homebush Bay (Draft).
Report no. JET0106-03. October 1990. This report identified elevated levels of 2,3,7,8-tetrachlorodibenzo-p-dioxin
(2,3,7,8-TCDD), dieldrin, chlordane, DDT and heavy metals

o USEPA, 1991: Diowin Contamination of Sediment and Marine Fauna in Homebush Bay. Prepared by N Rubinstein and
J Wicklund (USEPA) for the NSW State Pollution Control Commission. This report documented the collection
and analysis for 2,3,7,8-TCDD of surface sediment from selected locations in Homebush Bay

o Parametriz, Inc and AWT Ensight, 1996: Homebush Bay Screening-level Risk Assessment. Prepared for the Office of
Marine Safety and Port Strategy, Australia. The risk assessment involved collection of surface sediment
samples from the northern half of Homebush Bay between the Lednez and Meriton sites and the western side
of Homebush Bay and their analysis for heavy metals, polycyclic aromatic hydrocarbons, organochlorine
compounds, monocyclic aromatic hydrocarbons, dioxins and furans

o LVS Environment Consultants, 1998: Detailed Human Health and Ecological Risk Assessment of Homebush Bay Sediments.
Prepared for the Office of Marine Administration, Sydney, Australia. The risk assessment included a field
sampling program that involved analysis of 59 composite samples from grid cells/sub cells in Homebush Bay
and the Parramatta River

URS Australia, 2002: Homebush Bay Dioxin Remediation Project. Investigation of Diowins in Homebush Bay Sediments.
Prepared for Thiess Services and Waterways Authority. Undertaken in accordance with an approved work plan
provided to the EPA and EPA-accredited site auditor for comment. The investigation involved collection of
sediment samples from the eastern part of Homebush Bay and reporting on the nature and extent of
sedimentary dioxins and furans in these sediments.

In addition to the contaminated sediment investigations mentioned above, a number of related studies and
reviews have been undertaken addressing to the sediment contamination of Homebush Bay. These include:

* Greenpeace, 1999: A Critique of the Homebush Bay Human Health and Ecological Risk Assessment by EVS Consultants,
Final, September 1999. It was indicated that the human health and ecological risk assessment by EVS only
considers the surface sediment levels of 2,3,7,8-TCDD. Greenpeace queried how the three dimensional nature
of the remediation is derived.

Sinclair Knight Merz, 2002a. Detailed Human Health and Ecological Risk Assessment of Homebush Bay Sediments.
Prepared for the Waterways Authority. This review of the previous investigations includes observations made
regarding variations between data sets and also comments on contamination in deeper sediments.

Sinclair Knight Merz, 2002b: Supplementary Report, Detailed Human Health and Ecological Risk Assessment of Homebush
Bay Sediments. Prepared for the Waterways Authority. A review of the May 2002 risk assessement (SKM, 2002a)
identified considerable uncertainty in relation to the presently available data used to derive an estimate of the
risk to human health risk from consumption of fish from Homebush Bay. Consequently, it was recommended
that the fin fishing ban remain in place until data that is more conclusive can be gathered to support its’
removal or modification. This supplement accounts for the uncertainty associated with present data, reflects
the need for the fin fishing ban to remain and evaluates the risks posed by the sediments to ecological and
human health post remediation.
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4.3.2 Contaminants of Concern

Technical Paper 3 presents the location and nature of the contaminants by defining overall contaminant ranges
for the contaminants of concern. A substance is classified as a contaminant of concern based upon concentration
relative to the background concentration, relative toxicity and internationally recognised investigation limits.

Heavy Metals

Homebush Bay is part of the Parramatta River/Port Jackson catchment that is almost completely developed and
having substantial areas devoted to industry. A significant proportion of the Parramatta River/Port Jackson
estuary is contaminated with heavy metals, in particular lead, zinc and copper (Birch, 2000).

The degree of estuarine contamination by these heavy metals reflects the urbanisation and industrialisation of
the catchment. For this reason stormwater discharged into the catchment is thought to be an important
contributor to sediment contamination.

Other possible mechanisms for heavy metals to reach the bay sediments include industrial discharges, shipping
activities, sewage overflows, illegal dumping, atmospheric deposition and leaching from reclaimed areas. Based
on the history of landuses surrounding Homebush Bay these mechanisms are likely to have occurred in the past
to varying degrees. Since heavy metal containing chemicals were not manufactured at the Lednez site the
consideration of heavy metal leaching as a source of contamination can be eliminated.

Figure 4.2 illustrates the concentrations of copper, lead and zinc in the surficial fine (that is sized at less than
62.5 micrometres) sediment in the Port Jackson estuary in micrograms per kilogram.

When comparing Homebush Bay to other sections of the estuary, the concentrations of copper, lead and zinc are
similar, with the predominant ongoing source being catchment activities and contaminated fluvial sediments
introduced to the estuary via stormwater.

Table 4.3 compares the mean concentration of heavy metals in surficial sediment from the Detailed Human
Health and Ecological Risk Assessment of Homebush Bay (EVS, 1999) to that of sedimentary heavy metal
concentrations in Port Jackson estuary reported by Birch (2000).

Table 4.3 Comparison of Homebush Bay and Port Jackson Sediment Concentrations of

Heavy Metals

Heavy metal EVS (1999) Homebush Bay Birch (2000) Port Jackson Estuary
Range Mean Range Mean

Copper 560-21,200 8,000 4,000-1,078,000 124,000
Lead 110,000-180,000 150,000 92,000-1,319,000 268,000
Zinc 290,000-530,000 405,000 18,000-2,246,000 548,000
Cadmium 630-1,900 1,100 <1,000-10,000 3,000
Chromium 47,000-150,000 90,000 17,000-1,472,000 118,000
Nickel 5,200-1,498,000 8,000 12,000-86,000 38,000
Arsenic 371-2,254 1,000 = =
Notes: 1. EVS Environment Consultants (1999) results are based on whole sediment sample analysis (that is, not a specific sediment fraction).

Sediment samples are surficial, collected from sediment surface (0.0-100 millimetres).
2. Birch (2000) results have been reproduced from Table 5 in Birch (2000).
3. All units are in micrograms per kilogram.
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The concentrations of heavy metals in Homebush Bay are similar to other parts of the Port Jackson estuary and
in some cases lower. This indicates that heavy metal contamination is primarily a catchment-wide issue and the
presence of heavy metals in Homebush Bay is not attributable to activities carried out at the Lednez site.
Accordingly, heavy metals are not considered to be a contaminant of concern for this proposal.

Organic Chemicals

Technical Paper 3 identifies that nearly all man-made organic contaminants tested for by EVS Environmental
Consultants (EVS, 1998) are in detectable concentrations within the surface sediments both upstream and
downstream of Homebush Bay. This indicates that there are many diffuse and localised sources of contamination
within the catchment.

The EVS Environmental Consultants (EVS, 1998) investigation identified the following organic chemicals as
contaminants of concern:

e chlorinated pesticides (in particular DDT, DDE and DDD)

e chlorinated benzenes (in particular 1,4-dichlorobenzene, 1,2,4,5-tetrachlorobenzene, 1,2,3,4-
tetrachlorobenzene)

* polycyclic aromatic hydrocarbons (in particular naphthalene and acenaphthene)
* dioxins and furans.

That assessment was based on toxicity and the concentration of these chemicals when compared to background
levels.

Toxicity is the quality or degree of being poisonous or harmful to plant, animal or human life (National
Environment Protection Council, 1999).

Chlorinated pesticides are persistent in the environment and owing to their fat-soluble properties, can bio-
accumulate in the fatty tissues of organisms. Some chlorinated pesticides are considered to be carcinogenic and
teratogenic.

Chlorinated benzenes are also persistent in the environment. Exposure to this family of compounds may result in
depression of the central nervous system and liver and kidney damage (EVS, 1998). Chlorobenzenes are neither
carcinogenic nor teratogenic.

The toxicological effects of polycyclic aromatic hydrocarbons are dependent on the physicochemical properties of
each individual compound. Low molecular weight polycyclic aromatic hydrocarbons, such as naphthalene, exhibit
acute toxicity but are not considered to be carcinogen, where as high molecular weight polycyclic aromatic
hydrocarbons are typically considered less toxic but are often carcinogenic, mutagenic and teratogenic. Of
particular concern in the sediments under review is naphthalene and acenaphthene.

The key contaminants of concern to human health are dioxins and furans, particularly 2,3,7,8-tetrachlorodibenzo-
p-dioxin, more commonly known as 2,3,7,8-TCDD. Most of the toxicity studies for dioxins and furans have been
concerned with 2,3,7,8-TCDD. 2,3,7,8-TCDD is just one of many dioxin/furan like compounds. More limited data
exists for other dioxins/furans (which are known as congeners of 2,3,7,8-TCDD). Dioxins and furans have a low
solubility in water but are soluble in fat, allowing them to be transferred along the food chain by accumulating in
the livers and fatty tissues of animals. These chemicals are also known to have both acute toxic effects and long-
term carcinogenic effects.
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For the contaminants of concern identified above, investigation data indicate that the industrial activities carried
out on the Lednez site have resulted in significantly contaminated sediments along the northeastern shoreline.
In this area, the average levels of chlorinated pesticides, dioxins and furans, and chlorinated benzene compounds
were significantly higher than background levels. However the data showed that the average level of polycyclic
aromatic hydrocarbons was typically less than the high range sediment investigation level recommended by
ANZECC and ARMCANZ (2000), indicating that polycyclic aromatic hydrocarbons are unlikely to pose a
significant environmental risk.

Dioxins

Whilst several contaminants attributable to previous site activities are present in Homebush Bay, the primary
contaminants of concern, from a human health and ecological risk perspective, are dioxins and furans, in
particular 2,3,7,8-TCDD.

For the purposes of determining the distribution of dioxin in the sediments of eastern Homebush Bay, an
investigation conducted by URS for Thiess Services (URS, 2002) examined the concentration and distribution of
both 2,3,7,8-TCDD and dioxins/furans in terms of toxicity equivalents. Toxic equivalence is used to express the
toxicity of a mixture of dioxin-like compounds (‘congeners’). In combination with concentration data for
individual congeners, toxicity equivalent factors are used to calculate toxicity equivalents that represent the
aggregate toxicity of a mixture of dioxin/furan congeners as if the mixture consisted only of 2,3,7,8-TCDD (the
most toxic of all the dioxin/furan congeners). The toxicity equivalence factors are considered to represent
conservative estimates of the relative potency of a congener when compared to the equivalent concentration of
2,3,7,8-TCDD (United States Environmental Protection Agency, 2000). The toxicity equivalence factor system
should therefore over-estimate the potency of mixtures of dioxin-like compounds.

For the URS (2002) investigation, samples were collected from across the bay at three depth intervals, these being
0 to 0.1 metres (surface), 0.4 to 0.5 metres and 0.9 to 1.0 metres. The concentrations of 2,3,7,8-TCDD and the
toxicity equivalent results for dioxins/furans for the three sampling depths are presented in Figures 4.3 to 4.5.
A complete discussion on the results of the URS (2002) investigation is provided in Technical Paper 3.

The results obtained by URS (2002) indicate that the extent of the dioxin contamination is greatest at the surface
of the sediments, with the size of the contamination footprint decreasing with depth. This is an important result
since it confirms that much of the organic contamination produced by the reclamation of the industrial sites
(along the north-eastern side of the bay) has migrated out over time into the sediments of Homebush Bay.

The current bay wide average for dioxin in Homebush Bay surface sediments has been estimated at approximately
three micrograms per kilogram expressed as total toxic equivalency (SKM, 2002a). The surface sediments
elsewhere in the Parramatta River are contaminated with dioxin-like substances, with a background
concentration of 2,3,7,8-TCDD being in the order of 0.17 micrograms per kilogram. This number, when expressed
in terms of total toxic equivalency, has been estimated by Sinclair Knight Merz to be 0.49 micrograms per
kilogram.

Phthalates

Operations at the former Orica site involved the manufacture and storage of a range of chemicals. Chemicals of
potential concern that were identified at the site included phthalate esters. It is understood that the former Orica
site has been remediated to enable future residential and commercial landuses.
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Source: URS, 2002
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Several investigations have been conducted that report the condition of the sediments adjacent to the former
Orica site, and the level of risk associated with the presence of contamination derived from the Orica site and in
particular the presence of phthalate esters. Like dioxins, phthalate esters are chemicals that are generally
insoluble. Unlike dioxins however, they do not bioaccumulate in the environment.

In 2001, a comprehensive human health and ecological risk assessment was undertaken by URS Australia Pty Ltd
(URS, 2001) to evaluate the human health and ecological risks posed by these sediments.

The conclusions drawn from the risk assessment were:

¢ the risks posed by the site-related sediment contamination to human health are negligible under current and
future proposed landuses in and around Homebush Bay

* there is no strong indication of adverse risk from site-related chemicals of potential concern to any of the
ecological receptor groups investigated

* Homebush Bay is a net depositional environment. The ongoing deposition of relatively clean sediment over
historically contaminated sediments is likely to reduce the ecological and human health risks due to burial,
chemical stabilization, and isolation of contamination from the ecosystem

e burial is an ongoing and ubiquitous process, and is a practical natural attenuation process in depositional
environments. Natural degradation of organic contaminants in sediment (phthalate esters and polycyclic
aromatic hydrocarbons) is also likely to reduce the risk from these compounds further over time.

A risk management decision was made based on these conclusions that remedial intervention measures to
manage the contamination in the sediments in the southeast of Homebush Bay are considered unwarranted
(URS, 2001).

Based on these works, the chemicals of potential concern associated with historical activities of the Orica site,
are considered not to be chemicals of concern for the Thiess Services proposal.
4.3.3 Risks from Contaminated Homebush Bay Sediments

The health risk assessment undertaken by Sinclair Knight Merz (SKM, 2002a, SKM, 2002b) characterises the
present potential (assuming the fishing ban was not in place) risks posed by Homebush Bay without remediation
works.

To assess the level of risk associated with the contaminated sediments in Homebush Bay, it is necessary to
identify the various hazards to human health and the environment. Identification of these hazards requires
knowledge of:

* the potential contaminants of concern that are present in the sediments (as discussed in the previous section
with further detail available in Technical Paper 3)

* the potentially contaminated environmental media present in Homebush Bay
* the various exposure pathways (or ways in which exposure to contamination from the sediments may occur)

e the various receptors (or human population groups and animals that may be exposed to contamination
originating from the sediments).

4.15



4

Knowledge of these factors allows the identification of exposure scenarios that are of most relevance to the
assessment of health risks posed by the contaminated sediments in Homebush Bay.

There are two potentially contaminated environmental media in Homebush Bay. These comprise the sediments
and the bay water.

There are four exposure pathways by which a receptor may become exposed to an increased health risk associated
with contaminated environmental media (sediment and bay water):

e dermal (that is, skin) contact with contaminated sediment

¢ dermal contact with contaminated bay water

* ingestion of contaminated sediment

* ingestion of contaminated sediment that becomes suspended in the bay water.

These scenarios have been developed from knowledge of the impacted environmental media, the exposure
pathways and potential receptors of concern.

The potential receptors of concern at Homebush Bay comprise both human and ecological receptors. Sinclair
Knight Merz (2002a, b) identified four potential receptors of concern, comprising one human population group
and two animal groups. These receptors are:

* adults
* birds
* benthos (aquatic plants and animals that live on or near the bottom of the seabed) in Homebush Bay.

There are also a number of sensitive human sub-populations that reflect the future residential landuse along the
Rhodes Peninsula.

The exposure scenarios developed for Homebush Bay are summarised in Table 4.4.

Table 4.4 Exposure Scenarios

Exposure scenarios

Environmental Exposure

media pathways People People Birds Aquatic
ingesting bay swimming in ingesting bathos
fish bay bay fish

Sediments Dermal contact v v
Ingestion of v v 4 v
sediments

Bay water Dermal contact v v
Ingestion of v v
sediment loaded
bay water
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The scenario of people swimming in the bay includes exposure through dermal contact with the sediment and the
swallowing of sediment-laden water. This includes consideration of any impacts from recreational boating in the
bay, such as the disturbance of sediments and the mobilisation of contaminants and particulates. This exposure
scenario also covers wading along the foreshore.

The exposure scenarios described above are specific to residents of the Homebush Bay area. These residents
would also be exposed to a background level of the contaminants of concern representative of the Sydney area.

4.3.4 Ecological Risks

Dioxins and furans have the potential to bio-accumulate in the livers and fatty tissue of animals. Exposure at a
low level can result in weight loss, liver damage, a weakened immune system and disruption to the endocrine
system.

Risks to Benthos

The Berents (1993) investigation indicated that the abundance and diversity of the benthos in the southern and
western portions of Homebush Bay appear to be generally consistent with the benthos found in estuaries in south-
eastern Australia. These findings support the conclusion that the sediments in the southern and western portions
of the bay have not had any measurable impact on the benthos in these areas. These findings are supported by
the EVS Environmental Consultants (1999) investigation that indicated that the level of contamination present
in the surface sediments in the central part of Homebush Bay has not had an adverse impact on the benthos in
this area. However, the Berents (1993) investigation and the Johnstone Environmental Technology (1987) report
both observed a reduction in the abundance and species richness along the north-eastern shoreline. These
observations are consistent with the effect of high concentrations of organic contaminants.

Risks to Wildlife and Fish

The screening level risk assessment performed by AWT Ensight and Parametrix (1996) considered that fish-eating
birds such as pelicans, herons and cormorant species, frequenting Homebush Bay had the greatest risk of any
wildlife group, due to the potential for bioaccumulation and biomagnification in the aquatic food chain. In the
EVS detailed risk assessment, the little black cormorant was chosen as the receptor of concern due to its
abundance in Australian estuaries and its fish diet.

The assessment concluded that a potential existed for the health of birds eating contaminated fish from
Homebush Bay to be adversely impacted. However it was concluded that because the wildlife component of the
risk assessment was conservative, remediation of the sediments with the highest contaminant load (those along
the north-eastern foreshore of Homebush Bay) should significantly alleviate risks to wildlife, including fish. This
is considered to be a reasonable approach.

4.3.5 Risks to Human Health

To determine the risk posed by bay sediments to human health an assessment was made of the total exposure
associated with the applicable exposure scenario. That total exposure is then compared to a published reference
exposure developed by recognised sources of human toxicological data.

The principal sources of human toxicological assessment data that have been relied on in Sinclair Knight Merz
(SKM, 2002a; SKM, 2002b) comprise those organisations recognised by the National Environment Protection
Council, as identified in the National Environment Protection Council (1999) guidelines. These organisations
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include the World Health Organization, National Health and Medical Research Council, National Environmental
Health Forum, United States Environmental Protection Agency, International Agency for Research on Cancer and
International Programme on Chemical Safety.

In the case of dioxins the total exposure predicted is compared against the Tolerable Daily Intake. Tolerable Daily
Intake is defined in the National Environment Protection Council (1999) guidelines as “an estimate of the intake of
a substance which can occur over o lifetime without appreciable health visk. It is the tolerable intake expressed as a daily
amount”. The World Health Organization (1998) advises that “the total daily intake represents a tolerable daily intake
JSor lifetime exposure and that occasional short-term excursions above the total daily intake would have no health consequences
provided that the average intake over long periods is not exceeded” .

In 1990, the World Health Organization recommended a total daily intake value for dioxin-like compounds of
10 picograms per kilogram bodyweight per day based on total toxicity equivalents. This value was used in the EVS
(1998) human health risk assessment to derive remediation criteria for sediments in Homebush Bay. In 1998, the
World Health Organization revised the total daily intake value to a range of one to four picograms toxicity
equivalents per kilogram per day (WHO, 1998). World Health Organization advised that this range of total daily
intakes overlaps typical background exposures for industrialised countries that range between one to three
picograms toxicity equivalents per kilogram per day for an adult. If the dioxin-like polychlorinated biphenyls are
also considered, the daily toxicity equivalents intake can be a factor of two to three times higher.

In September 2001 and August 2002, the EPA advised the Waterways Authority that NSW Health had provided
advice on a provisional tolerable daily intake for polychlorinated dioxins and furans and dioxin-like
polychlorinated biphenyls (EPA, 2001). In the letter, NSW Health recommended that a proposed provisional
tolerable daily intake of one to four picograms toxicity equivalents per kilogram per day of dioxins and furans and
dioxin-like polychlorinated biphenyls be used to assess human health risks.

Human Health Exposure Assessment

When assessing human health risk there are two key exposure components: toxicity and frequency. For example,
exposure for a short period of time to a highly toxic substance may result in a similar health risk as exposure over
a long period to a substance of low toxicity. Thus in order to assess the level of risk, the extent of exposure must
be assessed.

The methodology used by Sinclair Knight Merz seeks to estimate the average intake of dioxin-like substances over
a lifetime.

Based on the potential exposure scenarios identified in Table 4.4 the human health exposure assessment
considered that for a 70-year life span, a person lives either the first 40 years of their life, or their entire life in
the Homebush Bay area. In addition it is assumed that the person:

* eats estuarine fish caught in Homebush Bay

¢ is breast-fed as an infant for the first year of their life with the mother consuming fish caught in Homebush Bay
as a potential exposure pathway for infants is through breast milk
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* undertakes recreational activities in Homebush Bay as the bay offers the potential for being used by the local
residents for recreational activities such as swimming in the bay, wading along the foreshore and boating

¢ is exposed to background levels of dioxin. For the Sydney area, this was approximated to be a lifetime daily
exposure of 1.4 picograms toxicity equivalents per kilogram body weight per day. This background exposure
level includes dietary, non-dietary and historical exposure.

The combined annual exposure from the above sources is then converted into a daily average exposure, which in
turn is divided by the body weight of the receptor, assumed for this analysis to be 70 kilograms. This allows for an
average daily lifetime exposure to be calculated in picogram toxicity equivalents per kilogram body weight per day.

Based on the present condition of the bay and assuming that the fishing ban did not exist, the estimate made of
the possible lifetime intake of dioxin-like substances from estuarine fish consumption is greater than 3 picograms
total toxic equivalency per kilogram per day.

When considering all exposure pathways, the potential total dioxin exposure exceeds 5 picograms total toxic
equivalency per kilogram per day, which exceeds the upper bound of the acceptable intake range recommended
by the World Health Organization of one to four picograms total toxic equivalency per kilogram per day for dioxin
like compounds (WHO, 1998).

4.3.6 The Implications of Not Proceeding

As discussed, the sediments in Homebush Bay are impacted by dioxins and furans, the most carcinogenic of which
is 2,3,7,8-TCDD. Other contaminants are present, generally associated with dioxins/furans, including polycyclic
aromatic hydrocarbons, chlorinated pesticides and chlorinated benzenes.

Unless action is taken to remediate these contaminants, and dioxins in particular, they would potentially impact
on human health and ecology. Further, if the source of the problem is not managed, the contaminants may
continue to disperse via tidal movements into the wider Parramatta River environment, thus spreading the
problem.

If the fishing ban was removed now with the sediments in their present condition, the potential total daily dioxin
exposure over a lifetime would exceed the upper bound of the acceptable intake range recommended by the World
Health Organization of one to four picograms toxicity equivalent per kilogram per day for dioxin like compounds

(WHO, 1998).

Relying on natural processes, such as degradation to reduce the level of contamination in the sediments would
be problematic, as dioxins are widespread and persistent in the environment.

To reduce the risks posed by dioxin in sediments to levels that would aid any future removal of the fishing ban in
Homebush Bay, it is necessary to reduce the concentration of dioxin present in the bay. Also, the various areas of
high contaminant concentrations, which are found along the north-eastern foreshore of the bay, would need to be
removed to make the foreshore, and the bay in general, safe for recreational activities. Accordingly, there is a clear
need for remediation of the sediment in Homebush Bay.

The question that remains is how much remediation needs to be conducted to reduce the contaminant levels to
limit exposure to a safe level. This is dealt with in Chapter 5.
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4.4 Need for Remediation of the Lednez Site

4.4.1 Summary of Lednez Site Investigations

Prior to the 1988 to 1993 remediation of the Lednez site several site investigations were undertaken to determine
the extent of contamination on the site, and to develop appropriate remediation actions. These investigations
included:

* Johnstone Environmental Technology (May 1987) Geochemical Investigations and Recommendations for Rehabilitation at
the Rhodes Chemicals Fuctory site of Union Carbide Australia Ltd. The land component of this investigation involved
45 backhoe test pits being dug across the factory site. Test bores using an auger were drilled to reach the
underlying shale. Johnstone Environmental Technology concluded the soils of the Lednez site were polluted
and recommended leaving the contaminated material on the site, confining it and covering it to avoid contact
T exposure

Wicklund and Finnecy (June 1987) Consultants’ Report Union Carbide Site Rhodes, NSW Australia. The authors of this
report were commissioned by the State Pollution Control Commission in an advisory role. They were required
to review the results of the Johnstone Environmental Technology investigations and determine requirements
for further investigations and advise of practical methods for rehabilitation of the site. The report found that
the approach to remediation proposed by Johnstone Environmental Technology was the only practicable
approach available. The recommendations made were implemented by means of the remediation works that
were carried out between 1988 and 1993

Johmstone Environmental Technology, (August 1991), Seawall Barriers for the Control of Ground Water Egress from Union
Carbide Reclaimed Land to Homebush Bay. In 1991, Johnstone Environmental Technology carried out further
studies to control groundwater egress from the site. The investigations involved the drilling of 10 boreholes in
the R3 and R4 areas (see Figure 4.1), under the clay cap constructed as part of the remediation works. It found
the fill behind the seawall was contaminated with chlorinated phenols, chlorinated benzenes, chlorinated
anisoles, polycyclic aromatic hydrocarbons and pesticides. Results of 2,3,7,8-TCDD were not reported.

In 1999, Planning NSW rezoned the western portion of Rhodes Peninsula, to accommodate residential
development. Since this rezoning, further investigations of the Lednez site have been carried out to determine
remediation requirements that would make the land suitable for residential development. These investigations
are summarised as follows:

o Sinclair Knight Merz (May 1999) Lednez Site Remediation Homebush Bay — Overview of Present Contamination. Sinclair
Knight Merz were commissioned by the Department of Public Works and Services to perform a desktop study
and data review to establish the scope of remediation works and identify contamination issues. It found that
contamination was widespread throughout the reclamation fill material and that the available data indicated
increased contamination with depth of fill material. It noted that there was no data available of material
excavated during the earlier remediation works and the report made recommendations for further sampling

* Johnstone Environmental Technology (July 1999) Contamination of the Lednez Site — A Status Report. This report was
also commissioned by the Department of Public Works and Services. Its purpose was to summarise information
from old files and data gathered during initial site investigations and during previous remediation works

* Johnstone Environmental Technology (May 2001), Homebush Bay Dioxin Remediation Project — Contamination
Investigation of Former Lednez Site. The focus of this investigation was to obtain data regarding the contamination
on the Lednez site to assist in the assessment of remediation options
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o Egis Consulting (April 2002) Human Health & Ecological Risk Assessment, Former Lednez Site, Walker Street, Rhodes. The
human health and ecological risk assessment was undertaken to assist in developing suitable remediation
criteria for the redevelopment of the Lednez site. The risk assessment and remediation criteria are the focus
of Technical Paper 6.

4.4.2 Contaminants

Technical Paper 4 presents detailed information on the location and nature of the main contaminants by
defining overall concentration ranges for each.

The areas and type of materials in which the highest concentrations were found across the site are summarised
in Table 4.5. For reference, areas R1, R2, R3 and R4 can be seen on Figure 4.1. The foreshore strip is shown in
Figure 1.3.

Table 4.5 Overall Contaminant Ranges

Contaminants Range of concentrations Area/material of maximum
(milligrams per kilogram) concentration

Ce—Cq < Detection limit-20,000 Foreshore strip/sediments

Ci0—Csp < Detection limit —169,000 Foreshore strip/sediments

Benzene < Detection limit —>1,000 Foreshore Strip/sediments

PAH (total) < Detection limit 8,800 R1 and R2/boiler ash

Organochlorine pesticides (total) < Detection limit —6,570 Foreshore strip/sediments

Chlorobenzenes (total) < Detection limit —264,000 Foreshore strip/sediments
Chlorophenols (total) < Detection limit =960 R3/boiler ash
Phenols (total) < Detection limit —210 R4/boiler ash
2,3,7,8-TCDD < Detection limit —0.180 R4/spent lime

4.4.3 Risks from Contaminated Lednez Site Materials

The Lednez site, in its current form, is considered by the EPA not to be of significant risk of harm to the public or
the environment.

From a human health perspective, this is because the site is vacant and the contamination that remains on the
site is contained beneath a clay cap. As a result, there is limited potential for exposure by either inhalation or
direct contact to occur.

From an environmental perspective, the highly degraded nature of the sediments of the bay means that the
contribution from the Lednez site to bay contamination is difficult to define.

This would continue to be the case unless the bay sediments are remediated. When this happens, it is possible
that the site could be considered a significant risk of harm as the bay environment would then be much cleaner
and the site would be contributing to a much higher proportion of the contamination. It is therefore essential that
the remediation of the bay sediments and the Lednez site occur simultaneously to achieve the best possible
outcome.
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In order to determine the risk associated with the Lednez site, it is first necessary to determine acceptable
contaminant concentrations that are safe and protective of human health. These are determined with regard for
future activities or landuses on the site and the potential for future site users to be exposed to contamination. In
that context they determine the need for and extent of remediation works.

The establishment of these acceptable concentrations (criteria) is undertaken using internationally recognised
acceptance criteria where they exist and through a process of risk assessment in the case of those compounds for
which acceptance criteria do not exist and/or where concentrations significantly exceed existing criteria.

Establishment of these acceptable concentrations (criteria) for the land-based remediation was undertaken by a
human health and ecological risk assessment. This was prepared by Egis Consulting (Egis, 2002) and is provided
in Technical Paper 6. The risk assessment was undertaken in accordance with the requirements of the National
Environmental Protection Council (NEPC, 1999) guidelines for risk assessment.

The landuses considered in the risk assessment for the Lednez site are high-density residential, commercial and
open-space. Potential receptors associated with these landuses could therefore include:

* future residents at the site (adults and children)

¢ commercial workers

* recreational users in the case of open space (park) areas
* maintenance workers

* remediation/construction workers

e fauna.

4.4.4 Risks to Human Health

In the case of the Lednez site, there are three exposure pathways by which a receptor may become exposed to an
increased health risk associated with contaminated environmental media:

e dermal (that is, skin) contact with contaminated material
* ingestion of contaminated material
e inhalation of vapours.

The scenarios directly related to the potential landuses in which receptors may become exposed to contaminated
media are as follows:

* Residents/commercial workers, who would be shielded by buildings from skin contact with and ingestion of
the soil, may be exposed to inhalation of vapours that may permeate through the buildings walls

* Recreational users of open space areas can be exposed to skin contact, inhalation of vapours and ingestion
of contaminated soil

* Maintenance workers in trenches would be exposed to skin contact, inhalation of vapours and ingestion of
contaminated soil.
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Human Health Exposure Assessment

The risk to human health from the Lednez site is assessed by considering the toxicity of the contaminants and
the exposure assessment (defined by the exposure scenarios). An “acceptable risk” is defined as an incremental
lifetime risk of cancer for exposure to all carcinogenic chemicals of 10-%, which translates into an increased risk
of 1 in 100,000 of getting cancer from exposure to all carcinogenic chemicals over a 70-year lifetime. For
contaminants for which a threshold related health effect exists, the total exposure intake over a defined period
must not exceed the reference dose published by toxicological data sources recognised by the National
Environment Protection Council.

The chemicals for which acceptance criteria need to be determined through a risk assessment process have been
identified based on the results of previous site investigations.

The health-based soil criteria developed for each of the exposure scenarios and the limiting receptors are
summarised in Table 4.6. The variations in the limiting receptor in each instance are a function of the exposure
pathway (ingestion, dermal and inhalation) and toxicity of each chemical relative to the pathway.

The health based criteria for an individual chemical is based on a target risk of 3.5 x 106, which is a level that is
protective of human health when combined with other chemicals.

These criteria are intended to apply in relation to the development plan and the location of open space
(parkland) areas, buildings and areas where underground services may be found.

Table 4.6 Summary of Health Based Soil Acceptance Criteria (soil criteria for distances

greater than 40 metres from the bay)

Soil acceptance criteria

Chemical Park, open High Commercial Building Maintenance
space density with work (depth
residential basement of work
carpark +0.5 metres)
BTEX
Benzene 1 1 1 -
Toluene 130 130 130 -
Ethylbenzene (odour 1.66 6.22 -
based)
0 — 1 metres 0.2
1 —5 metres 1.8
> 5 metres 22
Xylene (totals) 25 25 -
0 — 1 metres (odour 5.79
based)
1 —5 metres (odour 57.9
based)
>5 metres (odour 700
based)
Chlorobenzene
Chlorobenzene 150 150 540 .
1,3-Dichlorobenzene 13 13 52 .
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Soil acceptance criteria

Chemical

Park, open High Commercial Building Maintenance
" e
carpark +0.5 metres)
1,4-Dichlorobenzene 11.9 28.4 -
0 — 1 metres 11.9
1 — 5 metres (odour 236
based)
>5 metres (odour 2730
based)
1,2-Dichlorobenzene 370 370 370 -
1,2,4-Trichlorobenzene 650 650 3,000 -
1,2,3,5-&1,2,4,5 18 18 260 -
Tetrachlorobenzene
1,2,3,4- 26 1,060 2,830 12
Tetrachlorobenzene
Beneath 1 metre clay 20,400
layer
0 — 1 metres 160
1 —5 metres 1,130
> 5 metres 12,300
Pentachlorobenzene 49 49 700 -
Hexachlorobenzene 261 697 2.9
0 — 1 metres 1.6 6.5
1 —5 metres 274
> 5 metres 3,020
Organochlorine pesticides
Hexachlorobutadiene 1.2 11.2 21.7 -
a-BHC 0.32 0.32 2.1 -
g-BHC 1.5 1.5 10.2 -
b-BHC 1.1 1.1 7.4 -
Heptachlor 20 40 50 -
Aldrin and Dieldrin 20 (Sum) 40 (Sum) 50 (Sum)
Chlordane 100 Sum 200 250 -
Endosulfan 370 370 5300 -
Heptachlor epoxide 0.19 0.19 0.95 -
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THE NEED FOR REMEDIATION

Table 4.6 Continuation

Soil acceptance criteria

Chemical Park, open High Commercial Building Maintenance
space density with work (depth
residential basement of work
carpark +0.5 metres)
DDE
DDD 400 (Sum) 800 (Sum) 1,000 (Sum) -
DDT
Endrin 18 18 260
Methoxychlor 310 310 4,400 =
Phenols, Cresols and Chlorophenols
Phenol 17,000 34,000 42,500 -
2-Chlorophenol (odour 15.6 58.2 -
based)
0 — 1 metres 1.7
1 —5 metres 17
> 5 metres 163
2-Methylphenol 3,100 3,100 44,000 .
3-Methylphenol 3,100 3,100 44,000 =
4-Methylphenol 310 310 4,400 =
2,4-Dimethylphenol 1,200 1,200 18,000 5
2,4,5-Trichlorophenol 6,100 6,100 88,000 -
2,4,6-Trichlorophenol 154 154 770 .
2,3,4,6-Trichlorophenol 1,800 1,800 26,000 -
Bisphenol-A 3,100 3,100 44,000 -
Pentachlorophenol 10.5 10.5 385 -

Polycyclic Aromatic Hydrocarbons

Naphthalene 0.32 78 208 0.88
0 — 1 metres 2.3
1 —5 metres 14
> 5 metres 138

Acenaphthene 3,700 3,700 38,000 -

Fluorene 2,600 2,600 33,000 .

Anthracene 22,000 22,000 100,000 -

Fluoranthene 1,000 2,300 30,000 -

Pyrene 2,300 2,300 54,000 .
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Table 4.6 Continuation

‘h

Chemical

Soil acceptance criteria

Park, open High
density
residential

space

Commercial

Building
with
basement
carpark

Maintenance
work (depth
of work
+0.5 metres)

Chrysene
Benzo(b)fluoranthene
Benzo(a)pyrene

Benzo(k)fluoranthene

Indeno(1,2,3-cd)pyrene

Dibenz(a,h)anthracene
Benzo(a)anthracene

All as Benzo(a)pyrene-
TEQ

0 — 1 metres
1 —5 metres
> 5 metres
Dioxins
TCDD (TEQ)

Beneath 1 metre clay
layer

0 — 1 metres

1 —5 metres

> 5 metres
Amines
Aniline
Pyridine (odour Based)

0 — 1 metres

1 =5 metres

> 5 metres
Nitrosamines
Mono-nitrobenzene
Ketones

Methyl Ethyl Ketone
(odour Based)

0 — 1 metres
1 —5 metres

> 5 metres

4.26

14,900

1.4
>100,000
>100,000

0.00038

0.000085
0.016
0.085

298 298
28.9

3.15

31.7

420

20 20

2,390

260
2,600
49,200

>100,000 >100,000

0.040
0.015 0.043

1500 -
108

110 ®
8,940

1,500

0.00016

e
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THE NEED FOR REMEDIATION

Table 4.6 Continuation

Soil acceptance criteria

Chemical Park, open High Commercial Building Maintenance
space re:‘i!;eslitt‘i,al bas::irt\:‘ent woorfk v'(l:')(:l':th
carpark +0.5 metres)
Phthalates
Butyl benzyl phthalate 12,000 12,000 100,000
Di-n-butyl phthalate 6,100 6,100 88,000
Diethyl phthalate 49,000 49,000 100,000
Polychlorinated 20 40 50 -
Biphenyls
Phenoxy Acid Herbicides
2,4-D 690 690 12,000
2,4,5-T 610 610 8,800
Others
Ammonia(odour based) 229 859
0 — 1 metres 25
1 —5 metres 250
> 5 metres 4,490
Metals Park, open High density Commercial Plant health
space residential
Avrsenic 200 400 500 20
Cyanides (complex) 1,000 2,000 2,500
Beryllium 40 80 100
Cadmium 40 80 100 3
Chromium (1l1) 24% 48% 60% 400
Chromium (V1) 200 400 500 1
Copper 2,000 4,000 5,000 100
Lead 600 1,200 1,500 600
Manganese 3,000 6,000 7,500 500
Methyl Mercury 20 40 50
Mercury (inorganic) 30 60 75 1
Nickel 600 2,400 3,000 60
Zinc 14,000 28,000 35,000 200
Note: Al units are milligrams per kilogram.

Source:  Egis, 2002b
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4.4.5 Ecological Risks

These chemicals are then assessed in relation to potential impact on Homebush Bay. From this in depth
assessment, soil groundwater quality criteria can be characterised to provide the constraints within which the
above acceptable criteria protective of human health can be applied that would result in an “acceptable” risk to
both human and ecological health.

Contaminated groundwater flowing from the Lednez site has the potential to contaminate Homebush Bay and
adversely affect aquatic ecosystems in the vicinity of the point of discharge into Homebush Bay. The potential for
contaminant transfer via groundwater has been modelled, and the results of this modelling are discussed in
Chapter 8. Further detail is presented in the Lednez site remediation action plan in Technical Paper 7. The
chemicals that were modelled included a representation of the main chemicals of concern, those present at high
concentrations and chemicals with a range of aqueous mobility. For the purpose of the assessment it can be
assumed that the chemicals that were modelled are representative of all chemicals present on the Lednez site.

In order for the acceptance criteria to provide protection from impact on Homebush Bay, the nearest ecological
receptor, it has been determined that materials assessed against that criteria need to be at a distance of greater
than 40 metres from the seawall. The model predicted that for material with chemical concentrations at the upper
limit of the acceptance criteria (protective of human health) at a distance greater than 40 metres from the sea
wall, the first potential breakthrough would not occur for over 2,800 years. The model does not take into account
further attenuation that would occur between the point of contamination and the point of discharge and in that
regard may be considered conservative.

Based on the modelling, the soil acceptance criteria should be applied only to material at a distance of greater
than 40 meters from the seawall.

Materials within 40 meters of the bay need to assessed against a set of soil criteria that insures concentrations of
chemicals in groundwater exiting the site do not exceed the water criteria for protection of aquatic ecosystems,
established in Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC, 2000).

The risk assessment developed an additional set of acceptance criteria specifically designed to fulfil that
requirement. The criteria are presented in Table 4.7. They are based on the physical properties of the materials
on the site that govern leachability and mobility of chemicals into and within groundwater.

Table 4.7 Soil Criteria for the Protection of Marine Aquatic Species at the Point of
Groundwater Discharge (soil criteria for distances less that 40 metres

from the bay)

Chemical Criteria

Chlorinated Benzenes

Chlorobenzene 0.8
1,4-Dichlorobenzene 2
1,2-Dichlorobenzene 4

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene 8

Note: All units are milligrams per kilogram.
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Table 4.7 Continuation

OR REMEDIATION

Chemical Criteria
1,3,5-Trichlorobenzene =
1,2,3,5-Tetrachlorobenzene 1
1,2,4,5-Tetrachlorobenzene 2
1,2,3,4-Tetrachlorobenzene 1
Pentachlorobenzene 8
Hexachlorobenzene 0.3
Phenols

Phenol 1
3-Chlorophenol 0.1
4-Chlorophenoll 6
2,4-Dichlorophenol 2
3,4-Dichlorophenol - =
2,3,5-Trichlorophenol 0.4
2,3,5,6-Tetrachlorophenol 4
Pentachlorophenol —
Polycyclic Aromatic Hydrocarbons

Naphthalene 5
Phenanthrene 0.6
Anthracene 0.6
Fluoranthene 9
Benzo(a)pyrene 12
Pesticides

DDE 0.1
DDD 0.6
DDT 2
Other chemicals

Aniline 3
Nitrobenzene 0.5
Ammonia =
Cyanide =
Dioxins/furans 0.003

Note: All units are in milligrams per kilograms

PARSONS
BRINCKERHOFF
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4.4.6 The Implications of Not Proceeding

The Lednez site has a long history of chemical manufacturing that has resulted in extensive site contamination.
Remediation of the Lednez site between 1988 and 1993 has left several areas of contamination untreated and
without full encapsulation.

Remediation of the site is required to facilitate the redevelopment of the site as envisaged by regional planning
policies.

The remediation of the Lednez site is essential if the site is not to continue as a potential contamination source
for the migration of chemicals into Homebush Bay. Due to relative concentrations of chemicals present in the bay
sediments and the foreshore strip on the Lednez site, the impact of any continued leaching would be magnified
in the case that the sediments of Homebush Bay are remediated, and the site is not.

Without remediation, the site would continue to require ongoing maintenance and monitoring to minimise the
risks to the public and the environment from the existing contamination.
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ALTERNATIVE
STRATEGIES

REMEDIATION
AND TECHNOLOGIES

Chapter

5.1 Issues to Consider During Selection of
Remedial Strategies

The key considerations when selecting the appropriate remedial strategies for both Homebush Bay and the

Lednez site include:
¢ t