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Statement of Validity

Submission of Environmental Impact Statement
Prepared to support the application for Development Consent SSD 18_9302 as required under
Section 4.12(8) of the Environmental Planning and Assessment Act 1979.

Submission of Environmental Impact Statement prepared by:
Role Project Director Project Manager Lead EIS Author

Name William Miles Emma-Lyn Horvath

Position Associate Director -
Environment

Principal Environmental
Scientist Environmental Scientist

Qualifications
BSc Biological Sciences
(Hons); MSc
Environmental
Assessment and
Management; CEnvP - IA

BA Environmental
Science; CEnvP

Bachelor of Sustainable
Environments; Master of
Environmental
Management and
Sustainability

Address
AECOM Australia Pty Ltd
Level 21
420 George Street
Sydney
NSW 2000

In respect of:

Applicant and Land Details

Applicant Viva Energy Australia Pty Ltd
Durham Street
Rosehill NSW 2142

Subject Viva Energy is seeking Development Consent for the Clyde Western Area Remediation
Project (SSD 18_9302) under Part 4 of the Environmental Planning and Assessment
Act 1979.

Project
Summary

Viva Energy is proposing to remediate contaminated soils in the Western Area to
facilitate future development of the land for other purposes permissible under the
existing land use zoning.

The Project would involve the remediation of impacted soils and the management of
impacted groundwater within a number of targeted areas within the Western Area.
Where remediation is required, the focus of this remediation would be on:
 addressing petroleum hydrocarbon impacts in shallow soil horizons;
 addressing residual soil/sludge impacts in the drainage network and surrounds;
 removing Light Non-Aqueous Phase Liquid (LNAPL) to the extent practicable; and
 ensuring potential contamination risks to the environment are removed or

mitigated.
Lot and DP Lot 100/DP1168951
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Environmental Impact Statement
An Environmental Impact Statement (EIS) is attached. The EIS assesses the likely environmental
impacts of the Project including the matters referred to in the Secretary’s Environmental Assessment
Requirements provided to the Applicant on 7 June 2018 under Section 4.12(8) of the Environmental
Planning and Assessment Act 1979.

Declaration
I certify that I have prepared the contents of this EIS in accordance with the requirements of the
Environmental Planning and Assessment Act 1979 and Environmental Planning and Assessment
Regulation 2000 and that, to the best of my knowledge, the information contained in this report is not
false or misleading.

Signature: Date: January 2018

Name: William Miles



Limitations
AECOM Australia Pty Limited (AECOM) has prepared this Environmental Impact Statement (EIS) in
accordance with the usual care and thoroughness and based on generally accepted practices and
standards at the time it was prepared. No other warranty, expressed or implied, is made as to the
professional advice included in this EIS.

This EIS has been produced in accordance with the stipulations in the Environmental Planning and
Assessment Act 1979 and the Environmental Planning and Assessment Regulation 2000.

Where this EIS indicates that information has been provided to AECOM by third parties, AECOM has
made no independent verification of this information except as expressly stated in the EIS. AECOM
assumes no liability for any inaccuracies in or omissions to that information.

This EIS was prepared between October 2017 and January 2019 and is based on the conditions
encountered and information reviewed at the time of preparation. AECOM disclaims responsibility for
any changes that may have occurred after this time.

This EIS should be read in full. No responsibility is accepted for use of any part of this EIS in any other
context or for any other purpose.

To the extent permitted by law, AECOM expressly disclaims and excludes liability for any loss,
damage, cost or expenses suffered by any third party relating to or resulting from the use of, or
reliance on, any information contained in this EIS. AECOM does not admit that any action, liability or
claim may exist or be available to any third party.
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Terms and acronyms

Terms
Term Definition

Aboriginal cultural
heritage

The tangible (objects) and intangible (dreaming stories, song lines and places)
cultural practices and traditions associated with past and present day Aboriginal
communities.

Aboriginal object Any deposit, object or material evidence (not being a handicraft made for sale),
including Aboriginal remains, relating to the Aboriginal habitation of NSW

Approved
methods

The Approved Methods for the Modelling and Assessment of Air Pollutants in
New South Wales (EPA 2017).

Aboriginal place Any place declared to be an Aboriginal place under section 94 of the National
Parks and Wildlife Act 1974 (NSW)

Archaeological
potential

The likelihood of undetected surface and/or subsurface archaeological materials
existing at a location.

Auditor New South Wales Environment Protection Authority Accredited Site Auditor

AutoNexus A former vehicle storage and logistics facility located in the western portion of the
Western Area.

Average Delay The average duration in seconds that each vehicle is delayed when negotiating
the intersection, which can be considered either by movement, approach lane or
the whole intersection.

Biopiling A process in which concentrations of petroleum constituents in excavated
contaminated soils is reduced through the use of biodegradation.

Clyde Barging
Facility

The Clyde Barging Facility is associated with the Sydney Metro City and
Southwest passenger rail project, and would involve the transfer of machinery and
excavated material carried by barges on the Parramatta River to trucks from a site
at the eastern end of Grand Avenue (Transport for NSW, 2017c). The Clyde
facility will be located adjacent to the north-eastern Site boundary.

Coastal areas Four areas under the Coastal Management SEPP.

Ecosystem credit
species

A measurement of the value of EECs, CEECs and threatened species habitat for
species that can be reliably predicted to occur with a PCT. Ecosystem credits
measure the loss in biodiversity values at a development.

Eutrophied A body of water being rich in nutrients and so supporting a dense plant
population, the decomposition of which kills animal life by depriving it of oxygen.

Gate 6 Access point for the Project Area located at the corner of Unwin Street and
Colquhoun Street.

Ground Surface
Visibility (GSV) archaeological field surveys.

Hazardous
materials

Hazardous materials in the Applying SEPP 33 guideline are defined as

.

Heavy vehicle A vehicle which has a gross vehicle mass or aggregate trailer mass of more than
4.5 tonnes (Austroads, 2015).

Heritage item Any place, building or object listed on a statutory heritage register.
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Term Definition

Impact Influence of effect exerted by a project or other activity on the natural, built and
community environment

In-area soil
mixing

Ground improvement technique that improves soft or loose soils, by
mechanically mixing them with oxidising/activating agents such as sodium
persulfate/sodium hydroxide.

Landfarming A process of turning the soil so as to encourage bioremediation.

Level of Service  A measure that uses a scale of A through F to define the value of average delay
of vehicles.

Natural
attenuation

A process which involves allowing naturally occurring micro-organisms in the
ground to biodegrade hydrocarbon contamination.

Parramatta Light
Rail project

Parramatta Light Rail Stage 1 is a major infrastructure project proposed by
Transport for NSW, comprising a 12 kilometre two-way light rail track, connecting
Westmead to Carlingford via Parramatta CBD. The proposed alignment of the
main light rail track would run along Hassall Street and along James Ruse Drive.
The project would involve the decommissioning of the T6 Carlingford passenger
rail service and the construction and operation of a stabling and maintenance
facility for the Parramatta Light Rail, located at 6 Grand Avenue, Camellia

Private vehicle A private vehicle is a light vehicle used to transport the Project workforce to and
from the Project Area. A light vehicle is a vehicle that is not a heavy vehicle
(Austroads, 2015).

Rating
Background
Level (RBL)

The Rating Background Level for each period is the median value of the ABL
values for the period over all of the days measured. There is therefore an RBL
value for each period  daytime, evening and night time.

Environmental
Assessment
Requirements
(SEARs)

Requirements and specifications for an environmental assessment prepared by
the Secretary of the NSW Department of the Planning and Environment under
section 4.39 of the Environmental Planning and Assessment Act 1979 (NSW).

Stone artefact Any piece of rock modified by human agency

Swale A shallow channel with gently sloping sides. Swales would be included in the final
landform of the Western Area to direct overland flow directly into Duck River.

the Site Viva Energy owned land on the Camellia peninsula consisting of the following
lots: Lot 398 DP 41324, Lots 100 and 101 of DP1168951, Lot 101 DP809340, Lot
2 DP224288, and Lot 1 DP383675.  It includes the Clyde Terminal, the
Parramatta Terminal, the Wetland, the Western Area and other land that is either
currently vacant or leased to third parties.

the Western Area A largely vacant area of land, approximately 40 ha in size, located in the south
western part of the Site.  This land previously contained a variety of refinery
assets that have now been removed.

the Clyde
Terminal

A part of the Site currently operating as an import, storage and distribution
terminal for finished petroleum products including diesel, jet and gasoline fuels.
The Clyde Terminal makes up the majority of the central part of Site and operates
under SSD 5147 and EPL 570.

the Parramatta
Terminal

A part of the Site currently used for distribution activities involving bulk road
transport. The Parramatta Terminal is located in the north western part of the Site
and operates under EPL 660.

the Wetland A large undeveloped wetland area in the north eastern part of the Site close to the
confluence of the Parramatta and Duck Rivers.
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Term Definition

the Project The proposal to remediate the contaminated soils in the Western Area to a
commercial/industrial standard alongside associated infrastructure removal, waste
management, soil and groundwater management, land forming and stormwater
management activities.

the Project Area The Project Area is the land within the Western Area where the Project would
occur. The extent of the Project Area, within the Western Area is provided in
Figure 1-1.

Thermal
desorption

An environmental remediation technology that utilises heat to increase the
volatility of contaminants in order for contaminants to be separated from the soils.

Turbidity A measure to the degree of which water loses its transparency due to the
presence of suspended particles.

Wastewater Any water that has been affected by human use, including any combination of
domestic, industrial, commercial or agricultural activities, surface runoff or
stormwater, and any sewer inflow or sewer infiltration.

Acronyms
Acronym Definition

AS/NZS Australian / New Zealand Standard

ABN Australian Business Number

ACM Asbestos Containing Material

ACHMPs Aboriginal Cultural Heritage Management Plans

AEP Annual Exceedance Probability

AFFF Aqueous Film Forming Foam

AGO Automotive Gas Oil

AHD Australian Height Datum

AHIMS Aboriginal Heritage Information Management System

AHIPs Aboriginal Heritage Impact Permits

AMP Asbestos Management Plan

ANZECC Australia and New Zealand Environment and Conservation Council

AOC Accidently Oil Contaminated

AQMP Air Quality Management Plan

ASC NEPM National Environment Protection (Assessment of Site Contamination) Measure 1999

ASS Acid Sulfate Soil

ASSMP Acid Sulfate Soils Management Plan

ATSIHP Aboriginal and Torres Strait Islander Heritage Protection Act 1984

BC Act Biodiversity Conservation Act 2016

BMP Biodiversity Management Plan

BOD Biological Oxygen Demand
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Acronym Definition

BOM Bureau of Meteorology

BTEX Benzene, Toluene, Ethylbenzene and Xylene

CBD Central Business District

CCOs Chemical Control Orders

CEECs Critically Endangered Ecological Communities

CLM Act NSW Contaminated Land Management Act 1997

CMP Contamination Management Plan

CO Carbon monoxide

Coastal
Management
SEPP

State Environmental Planning Policy (Coastal Management) 2018

COC Commonwealth Oil Corporation

Conceptual RAP Conceptual Remediation Action Plan

CoPC Chemicals of Potential Concern

CPI Corrugated Plate Interceptor

CRTN Calculation of Road Traffic Noise 1988

CSM Conceptual Site Model

dBA A-weighted decibels

DBYD Dial Before You Dig

DCP Development Control Plan

DPE NSW Department of Planning and Environment

DI NSW Department of Industry

DTD Direct Thermal Desorption

EEC Endangered Ecological Communities

EHC Epichlorhydrin

EHC Act Environmentally Hazardous Chemicals Act 1985

EILs Ecological investigation levels

EIS Environmental Impact Statement

EMM Environmental Management Manual

EMP Environmental Management Plan

EMS Environmental Management System

ENM Excavated Natural Material

EP&A Act NSW Environmental Planning and Assessment Act 1979

EP&A Regulation NSW Environmental Planning and Assessment Regulation 2000

NSW EPA NSW Environment Protection Authority

EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 2000

EPL Environment Protection Licence

EPIs Environmental Planning Instruments



AECOM Viva Energy Clyde Western Area Remediation Project
Environmental Impact Statement

xv

Acronym Definition

ERA Environmental Risk Assessment

ESA Environmental Site Assessment

ESD Ecologically Sustainable Development

ESLs Ecological screening levels

GAC Granular Activated Carbon

GDE Groundwater Dependent Ecosystems

GGBF Green and Golden Bell Frogs

GI Ground Integrity

GILs Groundwater investigation levels

GME Groundwater monitoring event

GML General Mass Limit

GMP Groundwater Monitoring Plan

GPOP Greater Parramatta and the Olympic Peninsula

GPR Ground Penetrating Radar

GSC Greater Sydney Commission

GSV Ground Surface Visibility

GWMP Groundwater Management Plan

ha Hectares

HILs Health investigation levels

HSL Health screening level

HSSE Health, Safety, Security Environment

HVNL Heavy Vehicle National Law

ICNG Interim Construction Noise Guideline

ILUA Indigenous Land Use Agreements

IPC NSW Independent Planning Commission

ISEPP NSW State Environmental Planning Policy (Infrastructure)

km kilometres

LEP Local Environment Plan

LGA Local Government Area

LNAPL Light Non-Aqueous Phase Liquid

LoS Level of Service

LPG Liquefied Petroleum Gas

LTEMP Long Term Environmental Management Plan

m metres

m metres cubed

m/s metres per second

mbgs metres below ground surface
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Acronym Definition

MHF Major Hazard Facility

min minutes

ML megalitres

MNA Monitored Natural Attenuation

MNES Matter of National Environmental Significance

MPE Multiphase Extraction

MUSIC Model for Urban Stormwater Improvement Conceptualisation

MW Monitoring Well

MWSDB Metropolitan Water, Sewerage & Drainage Board

NAPL Non-Aqueous Phase Liquid

NDE Non-destructive Excavation

NEPC National Environment Protection Council

NEPM National Environment Protection Measure

NHVR National Heavy Vehicle Regulator

NMLs Noise Management Levels

NO Nitric oxide

NO2 Nitrogen dioxide

NOx Nitrogen oxides

NOW NSW Office of Water

NPfI Noise Policy for Industry

NPW Act NSW National Parks and Wildlife Act 1974

NSW New South Wales

NSZD Natural Source Zone Depletion

NTA Commonwealth Native Title Act 1993

OEH Office of Environment and Heritage

OLM Ozone Limiting Method

OU Odour Units

PAH Polycyclic Aromatic Hydrocarbons

PASS Potential Acid Sulfate Soils

PCB Polychlorinated Biphenyls

PCTs Plant Community Types

PEA Preliminary Environmental Assessment

PFAS Polyfluoroalkyl Substances

PFHxS perfluorohexane sulfonate

PFOS perfluorooctane sulfonate

PHA Preliminary Hazards Analysis

PM2.5 Particulate matter 2.5 micrometres or less in diameter
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Acronym Definition

PM10 Particulate matter 10 micrometres or less in diameter

PMP Project Management Plan

PoEO Act NSW Protection of the Environment Operations Act 1994

POP Proof of Performance

PPE Personal Protective Equipment

ppm parts per million

PRP Pollution Reduction Program

PSH Phase Separated Hydrocarbon

PSS Parramatta Sand Sheet

PTA Preliminary Treatment Area

RAP Remedial Action Plan

RAQMP Reactive Air Quality Management Program

RBL Rate Background Level

REMP Remediation Environmental Management Plan

REP Regional Environmental Plan

RNE Register of the National Estate

RNP NSW Road Noise Policy

RtS Report Response to Submissions Report

RWP Remedial Work Plan

SAQP Sampling and Analysis Quality Plan

SEARs

SEPP State Environmental Planning Policy

SEPP 33 State Environmental Planning Policy No. 33  Hazardous and Offensive Development

SEPP 55 State Environmental Planning Policy No. 55  Remediation of Land

SEPP SRD State Environment Planning Policy (State and Regional Development) 2011

SGMP Soil and Groundwater Monitoring Program

SHI State Heritage Inventory

SHR NSW State Heritage Register

SIA Specific Immobilisation Approval

SMCMA Sydney Metropolitan Catchment Management Authority

SP MS Social Performance Management System

SSD State Significant Development

SVE Soil Vapour Extraction

SWMP Soil and Water Management Plan

Sydney Harbour
SREP

Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005

t tonne
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Acronym Definition

TAPM The Air Pollution Model

TCLP Toxicity Characteristics Leaching Procedure

TEC Threatened Ecological Community

The Blue Book Managing Urban Stormwater - Soils and Construction Volume 1 and 2 (Landcom,
2004)

TN Total Nitrogen

TMP Traffic Management Plan

TP Total Phosphorus

TPH Total Petroleum Hydrocarbons

TPZs Tree Protection Zones

TRH Total Recoverable Hydrocarbons

TSP Total suspended particulates

TSS Total suspended solids

VENM Virgin Excavated Natural Material

Viva Energy Viva Energy Australia Pty Ltd

VOCs Volatile Organic Compounds

WARR Act NSW Waste Avoidance and Resource Recovery Act 2007

WARR Strategy Waste Avoidance and Resource Recovery Strategy

WH&S Regulation NSW Work Health and Safety Regulation 2011

WM Act NSW Water Management Act 2000

WMP Waste Management Plan

WRRP Waste and Resource Recovery Plan

wt% percentage by weight

WSUD Water Sensitive Urban Design

WWTP Wastewater Treatment Plant
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Executive summary
Introduction

Viva Energy Australia Pty Ltd (Viva Energy) owns the land associated with the former Clyde Refinery
eninsula. Viva Energy currently

operates the Clyde Terminal on part of the Site; however, a large part of the former refinery land in the
south-
such, Viva Ener
facilitate future development of the land for other purposes permissible under the existing land use
zoning.

The Project would involve the remediation of impacted soils and the management of impacted
groundwater within a number of targeted areas within the Western Area. The land where the proposed
remediation activities would occur consists of approximately 40 hectares within the Western Area and
is referred to as the Project Area. The Project Area consists of the majority of land within the Western
Area, excluding vegetation within protected areas and certain portions of the Western Area which do
not require remediation. The Site, Western Area and Project Area are shown on Figure ES-1.

Where remediation is required, the focus of this remediation would be on:

 addressing petroleum hydrocarbon impacts in shallow soil horizons;

 addressing residual soil/sludge impacts in the drainage network and surrounds;

 removing Light Non-Aqueous Phase Liquid (LNAPL) if present, to the extent practicable1; and

 ensuring potential contamination risks to the environment are removed or mitigated.

In 2015 development consent was granted for the Clyde Terminal Conversion Project (State
The Conversion Project included the

demolition of redundant tanks and other infrastructure and upgrades and improvements to site
infrastructure. Viva Energy recognised that following completion of the Conversion Project, the
Western Area would be largely vacant and not required for the Clyde or Parramatta Terminal
operations. As such there was an opportunity for this land to be sold, leased or used for alternative

the current land use zoning and based on the findings of a number of site investigations, it was
determined that remediation of parts of the Western Area to a commercial/industrial standard would be
required.

Contaminated Land Management Act 1997 (NSW) (CLM Act) t
(Declaration Number 20131110). More recently, as outlined in the Central City District Plan (Greater
Sydney Commission (GSC), 2018b) and the Greater Parramatta and the Olympic Peninsula (GPOP)
Vision (GSC, 2016), the Western Area is located in the heart of the GPOP area. The GPOP area is a

current and future
economic activity.

1 The need to remove LNAPL would be mainly based on the level of potential human health risk for the proposed
commercial/industrial end use. It should be noted that LNAPL and dissolved phase plumes are considered stable in the Western
Area, and therefore removal to reduce migration in groundwater is not a key driver.
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Viva Energy has developed three main Project objectives to ensure both its business objectives and
the necessary regulatory requirements are met:

1. Ensure the ongoing operational viability of Clyde terminal assets and associated licences to
operate (including but not limited to SafeWork NSW Major Hazard Facility licence, NSW
Environment Protection Authority (NSW EPA) licence and State significant development (SSD)
consent conditions).

2. Ensure any future redevelopment decisions are considerate of the operational requirements of
the existing Clyde Terminal.

3. Meet applicable regulatory requirements.

In deciding to undertake the Project, Viva Energy considered project alternatives including the option
to sell/lease the land in its present condition. However, the considered alternatives would not meet the
Project objectives or support the GPOP Vision. The option of remediating contaminated soils in the

AECOM Australia Pty Ltd (AECOM) have prepared this Environmental Impact Statement (EIS) for the
Project on behalf of Viva Energy to support the SSD Application under Part 4 of the Environmental
Planning and Assessment Act 1979 (NSW) (EP&A Act). This EIS has been prepared in accordance
with the provisions o
Requirements (SEARs) for the Project, dated 7 June 2018.

Project description

The Project would involve the remediation of impacted soils and the management of impacted
groundwater within the Project Area (refer to Figure ES-2).

Apart from preparation works, activities would be completed in an iterative approach and have been
split into the following stages:

 Stage 1  preparation works;

 Stage 2  removal of redundant infrastructure and wastes;

 Stage 3  remediation;

 Stage 4  landforming; and

 Stage 5  completion works and demobilisation.

Investigations completed within the Project Area have shown that not all of the soil and groundwater
within this area requires remediation or management. As such, remediation activities would only be
required in a number of targeted areas within the Project Area.

It is assumed that the parts of the Project Area that would be required to be disturbed/excavated would
primarily result from activities associated with the removal of existing redundant surface and
subsurface infrastructure2, contaminated land remediation and landforming works. Further, based on
the analytical data obtained from several stages of site investigations, the remediation would be limited
to less than 4 metres below ground surface (mbgs), and would be generally focused within 2 mbgs.

Where soil in the Project Area has been assessed as not requiring remediation, this is because the
soil and groundwater quality either:

1. already meets applicable commercial/industrial land use criteria; and/or

2. the remaining contamination impacts are unlikely to pose a risk to human health or the
environment.

2 Infrastructure that would be removed during the Project consists of pipework, foundations, services, utilities, stockpiles, and
wastes. Other above ground infrastructure will be removed as part of the Clyde Conversion Terminal Project (SSD 5147), prior
to the commencement of this Project.
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Remediation activities undertaken as part of Stage 3 would generally be undertaken in line with the
following steps:

 excavation of soil would be conducted sequentially, moving from one area to the next only once
the validation process in the area being remediated has started. Once the area is validated, the
excavation would be backfilled and the area clearly marked to avoid potential cross contamination
from other areas;

 in-situ remediation works (i.e. in-area landfarming and soil mixing) would also progress in a
similar sequential manner with progressive validation testing conducted to confirm the
remediation objectives have been achieved;

 once the contaminated soils is excavated, soil testing would occur within the excavations to
confirm/validate the remaining soil;

 soils to be treated ex-situ would be excavated and stockpiled based on visual and olfactory
evidence, field screening, and laboratory data. The soils would likely be stockpiled in the Waste
processing area or another centrally located area;

 contaminated soils would be stockpiled separately depending on the remediation technology
required and the type and concentrations of contamination present;

 contaminated soils would be treated with the appropriate remediation technology out of the
following selected primary alternatives;

- biopiling;

- in-area soil mixing/landfarming;

- thermal desorption; and

- stabilisation.

 dewatering may be required from the excavations. The dewatered liquid would be directed to the
wastewater treatment plant (WWTP) or collected and temporarily stored either at a designated
location at the Waste processing area or close to the excavation. If suitable the collected liquid
would be transported and treated in the WWTP. If not, the liquid would be disposed off-site by a
licensed contractor;

 excavations would be clearly fenced and signposted while material is being remediated and/or the
validation process has started;

 following treatment, soils would be subject to validation testing against a pre-determined
validation criteria and in accordance with a specific Validation Sampling and Analysis Quality Plan
(SAQP);

 soils which have been validated to meet commercial/industrial land use criteria (including
validated imported materials) would be stockpiled separately from soils requiring remediation;

 validated soils or validated soils mixed with the crushed concrete would be placed in excavations
as soon as practicable following removal of contaminated soils and subsurface infrastructure;

 at the completion of the remediation works, areas used for stockpiling contaminated soils would
be validated appropriately; and

 tracking documentation would be completed for each excavation and stockpile in accordance with
material tracking measures documented in the Waste Management Plan.
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As outlined above, the remediation would focus on petroleum hydrocarbon impacts in soils. Other non-
petroleum chemicals of potential concern may also occur within the soil and groundwater in the Project
Area.  These include:

 Heavy metals;

 Per- and polyfluoroalkyl substances (PFAS);

 Asbestos; and

 Pesticides/Dioxins/Polychlorinated Biphenyls (PCBs).

As outlined in the Conceptual RAP in Appendix C, where it is identified that non-petroleum
hydrocarbon impacts warrant remediation, these contaminants would either be treated alongside
hydrocarbon impacts in the proposed remediation technologies or would be managed on-site or
transported off-site. The decision to treat these contaminants alongside the hydrocarbon impacts
would be subject to a range of considerations including their concentration, material/leaching
characteristics and/or the presence of other chemicals of potential concern.

Following the completion of remediation works (Stage 3), the Project Area would be fully disconnected
rom the Project Area would be managed through

overland flow, with appropriate erosion and sediment control techniques employed.

It is anticipated that the final landform across the Western Area would be at broadly the same level it is
at present. To achieve this, remediated soils mixed with crushed concrete from the Stage 2 and
Stage 3 activities would be used as backfill. In order to ensure enough fill is available to perform these
landforming activities, an estimated 5,000 cubic metres (m3) of soil would be imported from other Viva
Energy sites and remediated throughout the Stage 3 process.

The volume of soil that would require remediation as part of the Project has been estimated at
105,000 m3.

Following completion of the Project the Western Area would be a broadly flat, vacant site. Operational
activities on the Project Area would be limited to those associated with environmental monitoring and
ongoing management of the final landform.

Statutory planning context

The Project Area is situated on land zoned as IN3 Heavy Industrial under the Parramatta Local
Environmental Plan 2011.
mitigating and containing contaminated land in the Western Area and eliminating or reducing the
potential hazards associated with this contamination. Therefore,

 the State Environmental Planning Policy No. 55  Remediation of Land (SEPP 55) and
therefore requires development consent.

Section 4.36 of the EP&A Act outlines development that is considered SSD. This section notes that a
development can be declared SSD by an Environmental Planning Instrument or the NSW Minister for
Planning can declare a development on specified land to be SSD. As the Project did not meet all of
the requirements of the State Environment Planning Policy (State and Regional Development) 2011

- the NSW Department of Planning and Environment
that requested that the Project be declared SSD by the Minister under section 4.36(3) of the EP&A
Act. On 20 April 2018 an order was published in the NSW Government Gazette declaring the Project
as SSD (ref n2018-1291).

The assessment process has identified the relevant local, regional, State and Commonwealth
legislative requirements for the proposed Project. An assessment of the relevant matters of
consideration has been undertaken in this EIS and has concluded that the Project is compliant with the
requirements of the Parramatta Local Environmental Plan 2011 and other relevant State and
Commonwealth legislation.

This State Significant Development application seeks development consent to undertake the Project.



AECOM Viva Energy Clyde Western Area Remediation Project
Environmental Impact Statement

xxv

Stakeholder engagement

The EIS has been prepared having regard to the outcomes of consultation with relevant authorities
and; community stakeholders, including:

 the surrounding community;

 the NSW Department of Planning and Environment;

 the NSW Environment Protection Authority (NSW EPA);

 NSW Office of Environment and Heritage;

 the NSW Department of Industry;

 the NSW Department of Health;

 Fire and Rescue NSW;

 SafeWork NSW;

 Roads and Maritime Services;

 Port Authority of NSW;

 GSC; and

 City of Parramatta Council.

AECOM and Viva Energy have consulted with the above stakeholders via meetings, letters and the
Viva Energy website.

Environmental scoping assessment

The Preliminary Environmental Assessment Report for the Project identified and prioritised potential
environmental issues associated with the Project based on the likelihood of an environmental impact
occurring and the consequence of that impact should it not be mitigated.

The risk screening for this EIS considered the significance of each potential environmental impact from
the preliminary environmental risk screening, in addition to the likely level of stakeholder interest in
each issue. This led to the following prioritisation of environmental issues for this EIS:

 High risk issues: soils, groundwater and contamination; surface water, wastewater and flooding;
air quality and odour; and human health risk.

 Medium risk issues: waste management; ecology; and hazards and risk.

 Low risk issues: noise and vibration; traffic, transport and access; and heritage.

Other potential issues were considered unlikely to be subject to significant adverse impacts as a result
of the Project.

Soils, groundwater and contamination

A number of soil and groundwater contamination studies have been prepared for the Site including the
The Project aims to remediate predominantly hydrocarbon petroleum

impacted soils and LNAPL to enable the future use of the land for permissible commercial/industrial
development under the existing land use zoning.

Soil and groundwater conditions at the Clyde Terminal are currently regulated by Condition U1 of
Environment Protection Licence No. 570 (EPL 570) which requires an annual report to be submitted to
the NSW EPA.

Remediation activities, including biopiling, in-area soil mixing/landfarming and stabilisation/thermal
desorption, would require significant movement and disturbance of contaminated soils, potentially
including acid sulfate soils within and around the Project Area. This movement of soils could result in
the contamination of previously uncontaminated areas should unintentional spills or cross
contamination occur. In addition, the disturbance of soils during the Project has the potential to result
in off-site impacts due to the mobilisation of sediment or via airborne dusts during high winds.
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Excavations associated with the remediation works would extend to a depth of up to 4 m and are
therefore likely to intercept and expose potentially contaminated groundwater. Additionally, the
removal of existing infrastructure during Stage 2, including hardstand material within the Project Area,
has the potential to result in increased infiltration of surface water within the Project Area. This could
result in both vertical and lateral migration of contamination plumes in the Western Area.

Due to predicted contact with groundwater and subject to further consultation with the NSW
Department of Industry, an aquifer interference approval may be required under section 91 of the
Water Management Act 2000 (WM Act). In addition, the pumping and removal of groundwater from
excavations and subsequent treatment and discharge into the Duck River would involve the removal
and movement of water from one water source to another and, subject to discharge volumes, would
potentially require a water access licence under section 56 of the WM Act.

The Remediation Environmental Management Plan (REMP) would include measures to minimise the
potential impacts associated with contact with chemicals of potential concern and would include
measures to mitigate or manage the human health and environmental risks associated with potential
soil, groundwater and contamination impacts. Three sub-plans including the Acid Sulfate Soils
Management Plan, Soil and Water Management Plan and Validation Sampling and Analysis Quality
Plan (as part of the Remedial Work Plan) would include specific measures to manage and minimise
soil, groundwater and contamination impacts resulting from the Project.

Surface water, wastewater and flooding

The Site is located at the confluence of the Duck and Parramatta rivers. The Parramatta River is one
of the most urbanised catchments in Australia, a fourth order stream and is the main tributary of
Sydney Harbour. Duck River is a third order perennial stream and southern tributary of the Parramatta
River. The current riparian zone adjacent to the Project Area along Duck River generally meets the
prescribed 30 m riparian width criterion for first order streams outlined in the Guidelines for Riparian
Corridors on Waterfront Land (NOW, 2012).

A significant portion of the Site is sealed and an extensive surface water drainage network is present
across the Site. During Stage 1, the existing surface water management systems would remain in
place and surface water from the Project Area would continue to be managed in line with current
practices. Stage 2 and Stage 3 works would be undertaken with an iterative approach across the
Project Area so as to maintain downstream drainage infrastructure. Throughout these works, water
would be directed to the on-site WWTP or would be collected and be transported to the WWTP for
treatment and discharge from existing licenced discharge points in accordance with the requirements
of EPL 570. Based on the use of the existing surface water and wastewater management systems, it
is anticipated that there would be no deterioration in discharge characteristics thus licence discharge
conditions would continue to be met during Stages 1 to 3.

Stage 4 and Stage 5, would involve the establishment of the final landform with drainage channels to
be made similar to current ground levels and direct overland flow directly towards Duck River. The
final landform would employ appropriate erosion and sediment controls (e.g. swales and vegetation) in
order to minimise potential contamination of runoff into the Duck River. Following completion of the
final landform the overland flow from the Western Area would be of significantly less volume and
improved quality compared to the existing system at the Western Area.

The flood potential of the Site was assessed as part of the Conversion Project (WMA Water, 2016).
This study indicated that there is some flood inundation of the Site (including the Western Area) for the
1% AEP event which is predominantly contained to the pipe trench routes and the riparian area along
the southern boundary. It is unlikely that there would be an impact to flood levels or flow conveyance
within Duck River or on neighbouring properties as a result of Stage 1 to Stage 5 of the Project,
including the establishment of the proposed final landform as no fill would be placed within the existing
1% AEP flood extent.

Air quality and odour

An Air Quality Impact Assessment was prepared to assess the potential impacts of the Project (Stage
1 to Stage 5) on air quality. The results of the assessment indicated that the predicted incremental
concentrations of total suspended particulates (TSP), particulate matter 10/2.5 micrometres or less in
diameter (PM10/ PM2.5), carbon monoxide (CO), nitrogen dioxide (NO2) and hydrogen fluoride (HF)
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were all below the NSW EPA criteria. When the background concentration is added to the predicted
incremental concentration, the resulting cumulative concentration was below the NSW EPA criteria for
TSP, CO and NO2.

Due to the background concentrations of PM10 and PM2.5 exceeding the NSW EPA criteria an
additional particulate emission assessment was undertaken. The assessment concluded that the
highest cumulative concentrations for both 24-hour PM10 and PM2.5 are largely attributed to high
background concentrations; particularly where the background concentration exceeds the NSW EPA
criterion without contribution from the Project.

Predicted off-site concentrations for air toxic pollutants (i.e. volatile organic compounds (VOCs), acid
mist, dioxin and furans) were well below the relevant criterion.

The highest contributor to odour from the Project would be exposed surfaces during excavation; and to
a lesser extent remediation activities, where large quantities of contaminated material would be
exposed or subject to materials handling activities such as biopiling and landfarming. Off-site odour
emissions are likely to be highly variable based on the level of contamination of exposed surfaces and
the age of exposed material at any given point in time.

Design mitigation measures to manage Stage 1 to Stage 5 of the works have been incorporated into
the modelling undertaken. Further, an Air Quality Management Plan, including a Reactive Air Quality
Management Program for particulates and odour would be developed for the Project.

The ongoing operation of the Western Area is not expected to have a significant impact on air quality
as soils would have been remediated. The remediation of the Western Area would reduce vapour and
odour emissions from soils, and as the final landform would include a layer of topsoil and vegetation,
the works would reduce the amount of exposed surfaces therefore mitigating potential dust impacts.
As such no air quality impacts are expected during the ongoing operation of the Western Area.

Human health risk

The objective of the human health risk assessment (HHRA) was to assess the human health risks to
surrounding residents, commercial workers and recreational users resulting from the exposure to air
emissions that may be generated during the Project. The specific evaluation of the risks to on-site
workers has not been undertaken as their exposures are addressed via the implementation of
appropriate occupational health and safety procedures and management plans.

Using the maximum annual average ground level exposure concentrations and grid maximum
predicted exposure concentrations for chemicals of potential concern (including air toxins, dioxins and
furans as PCDD and PCDF particulates and acid gases), the hazard indices were well below the
adopted acceptable hazard indices of 1.0 for all assessed potential risk pathways. Overall the
estimated health risks to off-site residents, recreational users and commercial workers from inhalation
and residents from direct contact pathways under worst case conditions are considered low and
acceptable.

Waste management

The Clyde Terminal currently operates under EPL 570, which provides for a number of scheduled
activities including waste processing by non-thermal treatment of hazardous and other waste. In
particular, Condition L5 of the EPL provides for the receipt, generation, storage, processing and
disposal of certain wastes scheduled under the Protection of the Environment Operations (Waste)
Regulation 2014. Waste at the Clyde Terminal is generally managed in accordance with the Waste
and Resource Recovery Plan prepared for the Conversion Project, NSW and Commonwealth
legislation, and Viva Energy standards.

Potential waste streams that may be produced as part of the Project, as defined in the NSW Waste
Classification Guidelines (NSW EPA, 2014), include liquid waste, general solid waste, restricted solid
waste, hazardous waste and special waste. If not managed responsibly, waste generated by the
Project has the potential to cause the following impacts:

 land and water (surface water and groundwater) pollution to sensitive environments in the vicinity
of the Project Area resulting in human health and environmental impacts;
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 land and water (surface water and groundwater) pollution to sensitive environments during
transportation and resulting in human health and environmental impacts; and

 inefficient use of resources.

Management strategies developed for each waste stream for the Project have been designed to be
consistent with the waste management hierarchy, meet relevant legislation and policy, and to minimise
the environmental impact of the Project.

The ongoing operation of the Project is not expected to generate significant quantities of waste due to
the nature of a vacant Project Area.

Noise and vibration

Predicted noise levels generated throughout all stages of the Project (conservatively modelled as
being executed at once) are predicted to be well below the applicable Noise Management Levels for
all hours (including daytime standard hours, daytime out of hours and night time hours) at all
residential and industrial receivers. In addition, based upon the ambient noise monitoring results,
potential noise levels experienced at any sensitive receiver would be predominantly comprised of
noise from existing (background) sources, rather than noise from the Project. It is therefore concluded
that noise impacts from the Project are not likely to be significant.

While the lower vibration limit for human comfort may at time be exceeded at industrial receivers within
30 m of the Project Area, vibration is unlikely to exceed the criteria for structural damage at these
industrial properties. Potential vibration impacts from the Project would therefore not be significant.

Road traffic noise predictions were conducted for James Ruse Drive, Silverwater Road and
Parramatta Road at the closest residential receivers and confirm that noise criteria for both the day
and the night would be exceeded for existing traffic levels. Given the existing traffic volumes and
associated noise levels, the contribution from Project-related movements would be negligible at all
major roads which Project-related vehicles would travel and along which residential properties are
located.

There would be no impacts to sensitive receivers from the ongoing operation, as works would be
restricted to inspection and management of the final landform.

Traffic, transport and access

Access to the Project Area from Grand Avenue is via Colquhoun Street or Durham Street, and Devon
Street (all local roads) through Gate 6 (refer to Figure ES-2). Gate 6 is the access point for the Project
Area and is located on the corner of Colquhoun Street and Unwin Street. Access to Gate 6 from
Wentworth Street is via Kay Street and Unwin Street (both local roads). Gate 6 meets the
requirements for use by heavy vehicles and plant required for the Project.

Due to the industrial zoning surrounding the Project Area, there is good access for heavy vehicles.
Local roads around the Project Area are designed to cater for large, heavy vehicles associated with
the industrial land use in the area and are of a sufficient width to accommodate both through traffic
and parking lanes for heavy vehicles. Public transport connections including the Clyde to Carlingford
heavy railway line (T6 Carlingford line), future Parramatta Light Rail and bus and ferry routes are
available, albeit restricted due to the need to walk substantial distances combined with the lack of a
comprehensive footpath network. The workforce is therefore likely to use private vehicles to access
the Project Area.

Although workers accessing the Project Area would be encouraged to utilise more sustainable modes
of transport, provision would be made to allow for the workforce to park on-site. Over the course of the
Project, a maximum of 80 Project workers would be expected to be on-site at any one time, however
lower numbers of workers would likely be on-site for the majority of the Project. Notwithstanding this, a
dedicated parking area for up to 80 light vehicles would be set aside within the Project Area.

In the course of undertaking the works, a variety of plant, equipment and materials would be required
to be delivered by heavy vehicles to the Project Area. Plant, equipment and materials would also leave
the Project Area by heavy vehicles during and at completion of the Project.

Traffic generation analysis was undertaken considering a peak (worst case) scenario that combines
the highest likely workforce (up to 80 workers per day during Stage 1) and maximum likely movements
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of heavy vehicles (up to 100 movements in the peak hour). The analysis indicated that the Project has
no impact on the Level of Service for the intersections of James Ruse Drive, Grand Avenue and
Hassall Street; James Ruse Drive and Parramatta Road; and Parramatta Road and Wentworth Street.
Overall the addition of traffic generated by the Project would be temporary and has a negligible effect
on the arterial road network.

The generation of traffic after completion of the Project would be negligible and limited to a small
number of vehicles used for maintenance activities. Therefore, potential impacts of Project traffic
during ongoing operations would be negligible.

Biodiversity

The Project Area has been subject to historical vegetation clearing and no longer contains remnant
native vegetation. The Project Area has been assessed as not supporting native vegetation that would
be representative of any NSW Plant Community Types (PCTs). Vegetation within the Project Area
consists of planted native and exotic species in a managed industrial landscape setting, and
disturbance tolerant species growing as weeds across the Study Area.

The Project Area has been refined to exclude the remnant vegetation along the Duck River riparian
area and the drainage line running north-south along the western boundary of the Western Area.

Habitat potentially present with the Project Area in the form of human made structures would be
removed by the Conversion Project and retained vegetation does not support high quality habitats for
locally occurring threatened fauna.

The Clyde/Rosehill key population of Green and Golden Bell Frog is centred around the wetland
present approximately 500 m to the north-east of the Project Area. The Green and Golden Bell Frog is
listed as Vulnerable under the Environment Protection and Biodiversity Conservation Act 1999
(Commonwealth) (EPBC Act). The Project occurs adjacent to known habitat utilised by the important

, 2008) and as such an assessment of potential
impacts in accordance with the EPBC Act has been undertaken. The Project is not considered likely to
result in a substantial loss of foraging habitat for the population as areas of higher quality habitats
would be maintained closer to the wetland and within the Duck River and Parramatta River riparian
zones.

It is determined that the Project is unlikely to result in a serious and irreversible impact to biodiversity
values. All direct impacts to PCTs and the threatened species habitat they support have been avoided
by the Project. As such, offsetting is not required because the Project avoids impacts to native
vegetation and impacts to threatened species and their habitats.

Operational impacts on biodiversity as a result of the Project are considered negligible as only minimal
operational maintenance activities would be required, such as weed management.

Non-Aboriginal heritage

The historical context of the Site aids in the determination of the archaeological potential and heritage
significance of the Project Area. The Site has had four historical phases: Aboriginal occupation; early
land grants, John Fells & Co. and British Imperial Oil/Shell. The former Clyde Refinery has previously
been assessed as having State significance, although it remains unlisted on any register.

Based on the work undertaken by Australian Museum Consulting in 2015 an updated significance
assessment was completed by AECOM in 2018. This significance assessment concluded:

n fossil fuels and the
expansion of business in the State from import to production. It is associated with the Shell
Company, one of the leading producers and retailers of fuel in NSW.

The Clyde Terminal is of local social and technical significance. It is likely to be of social
significance to the local community as it has been an employer of locals for over 80 years and
has been an active participant and supporter of community events throughout that time. The
former Clyde Refinery can also demonstrate technical developments in the process of refining
Crude Oil.
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Clyde Terminal does not have any potential for significant relics to be present at the site and that
excavations are unlikely to yield substantial information that is not readily available from other
sources.

There is the potential for temporary impact to the heritage value of the former Clyde Refinery during
both Stage 1 and Stage 2. Direct impacts would be related to changing the existing site landscape
through additions of fencing, temporary facilities, etc. along with the removal of redundant
infrastructure. However, direct impacts from the Project to the heritage value of the former Clyde
Refinery have already been mitigated by previous archival recordings as part of the Conversion
Project. Potential direct impacts associated with Stage 3, 4 and 5 are considered negligible as heritage
elements within the Project Area would have already been removed.

In addition, indirect impacts are possible to the adjacent ecological listed items Lower Duck River
Wetlands (I47) and Wetlands (I1) if contaminated soil or water migrates off-site and is inadvertently
spread into these areas.

The impact to the identified heritage values following completion of the Project would be negligible as
any impact would have already occurred.

Aboriginal Heritage
As part of the EIS process, the Project Area was refined so that the vegetation along the Duck River
and the Western border of the Project Area were excluded and would not be disturbed. The Duck
River frontage was identified by the NSW Office of Environment and Heritage as potentially being of
Aboriginal cultural heritage value.

In 2012, an Aboriginal Cultural Heritage Assessment Report (ACHAR) was undertaken for the
Conversion Project (AECOM, 2012), including an assessment of the majority of the Project Area. The
key findings of the ACHAR undertaken for the Conversion Project, including those of its full Aboriginal
community consultation program, are of relevance to the Project. In order to identify potential impacts
to Aboriginal cultural heritage values as a result of the Project, an updated review of existing
environmental and archaeological data sources for the Project was undertaken, complimented by a
standalone visual inspection of the Project Area.

This inspection did not identify any Aboriginal objects within the Project Area and concluded that due
to historical land use and disturbance the archaeological sensitivity of land within the Project Area is
considered negligible.

The potential for impacts to Aboriginal cultural heritage within the Project Area as a result of the
Project (both during and after completion of the remediation works) is therefore considered to be
negligible. In the unlikely event that Aboriginal objects would be found within the Project area,
mitigation and management measures (to be included in the REMP) would minimise potential impacts.

Hazards and risk

Although the remediation activities are not technically a type of industry, a State Environmental
Planning Policy No. 33  Hazardous and Offensive Development (SEPP 33) risk screening
assessment has been completed for the Project in accordance with the NSW Department of

Hazardous and Offensive Development Application Guidelines, Applying SEPP 33 (2011).
The risk screening assessment has considered potentially hazardous materials stored, handled and
transported to the Project Area for use during the Project (Stage 1 to Stage 5).

The Project would be contained in an area that would be separated from the Clyde Terminal
operations. A security fence would be erected between the Clyde Terminal and the Western Area.
Personnel working on the Project would not automatically be allowed access to the Clyde Terminal or
other parts of the Site. As such the Project is unlikely to increase or change the safety risks associated
with the Clyde Terminal.

The Project is likely to decrease the hazard and risk profile of the Western Area with the cleaning and
removal of subsurface infrastructure and by reducing the risk of exposure to contaminated material.
The screening risk assessment for potentially hazardous materials to be used during the Project
indicated that SEPP 33 does not apply and therefore a Preliminary Hazard Analysis is not required. In
the event that a material is used during the Project which has not been assessed, or greater quantities
and/or vehicle movements are required for materials used during the Project, then an additional
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screening risk assessment would need to be completed before it can be transported, stored or used
on-site.

Cumulative impacts

Cumulative impacts have been considered in relation to potential cumulative effects with other relevant
developments in the region. Other proposed developments in the vicinity of the Project Area are not
predicted to result in significant cumulative impacts in combination with the Project.

Nevertheless, Viva Energy would continue to undertake consultation with the surrounding community
including the developer of the Parramatta Light Rail project and Clyde Barging Facility to ensure that
cumulative impacts that may arise are appropriately managed if required.

Project evaluation and justification

The Project supports the principles of Ecologically Sustainable Development and through
incorporation of a range of environmental safeguards and measures recommended throughout this
EIS would avoid minimise or manage potential impacts. The Project itself would not have a significant
adverse impact on the biophysical environment.

In addition the Project supports the Objects of the EP&A Act, through promoting positive social and
economic outcomes while minimising potential impacts on the environment and heritage.

The remediation of contaminated soils in the Western Area would reduce the concentration in the soil
of chemicals of potential concern. The Project would therefore decrease the hazard and risk profile of
the Western Area by reducing the risk of exposure to contaminated material.

The remediation of contaminated soils in the Western Area would also facilitate future development of
the land for other purposes permissible under the existing land use zoning. This would help Viva
Energy meet its regulatory requirements, business objectives and would assist with the delivery of the
GSC vision for GPOP.

While the Project would result in positive social and economic outcomes, as outlined in Chapter 3 and
Chapter 8 to Chapter 18, the potential for minor and temporary environmental impacts remain. Given
the implementation of appropriate management and mitigation measures, the Project is anticipated to
have no significant residual impacts.

The remediation of the Project Area would ensure the ongoing operational viability of the Clyde
Terminal assets and associated licences, as Viva Energy would be able to control the type of
development that is built adjacent to the Clyde Terminal. In addition the Project would ensure that any
future redevelopment decisions are considerate of the operational requirements of the existing Clyde
Terminal whil
contamination legacies be addressed in a timely and comprehensive manner.

Provided that the recommended mitigation, management and monitoring measures are implemented,
the Project presents an overall low to medium risk in relation to each of the identified environmental
issues. Overall the Project is considered justifiable on biophysical, economic and social grounds, and
is considered to be consistent with the principles of Ecologically Sustainable Development.
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10.0 Air quality

10.1 Introduction
This chapter provides a summary of the Air Quality Impact Assessment (AQIA) undertaken for the
Project. The detailed AQIA was prepared by AECOM and is provided in Appendix E.

10.2 Scope of the assessment
The Secretary’s Environmental Assessment Requirements (SEARs) (refer to Appendix A) requests
that this assessment provides the following, as presented in Table 10-1. Table 10-1 also presents
where in this chapter each of the requirements have been addressed.
Table 10-1 SEARs – air quality

SEARs Where
addressed

Air quality and odour:
 identification of all emissions and pollutants of concern and details of all

discharge points and their characteristics;
Section
10.6.1

 quantitative assessment of the potential air quality, dust and odour impacts of
the remediation works including consideration of background levels and
cumulative impacts;

Section 10.6
Appendix E

 details of all air quality and odour control equipment and monitoring for all
discharge points and fugitive emissions; and

Section 10.7

 an air quality management plan detailing measures (including contingencies) to
manage emissions from remediation activities, combustion from equipment and
vehicles, fugitive dusts and odours from contaminated materials.

Section 10.7

The NSW Environment Protection Authority (NSW EPA) also provided input to the SEARs. Where
applicable to this chapter, these requirements have also been addressed. This is discussed further in
the SEARs cross reference table provided in Appendix A.

10.3 Legislation and planning policy
10.3.1 Protection of the Environment Operations Act 1997 (NSW)
The Protection of the Environment Operations Act 1997 (NSW) (PoEO Act) sets the statutory
framework for managing air quality in NSW, including establishing the licensing scheme for major
industrial premises and a range of air pollution offences and penalties. The PoEO Act is supported by
a number of regulations including the Protection of the Environment Operations (Clean Air) Regulation
2010 (NSW) which contains provisions to regulate emissions from, motor vehicles, fuels and industry
amongst other things.

10.3.2 Protection of the Environment Operations (Clean Air) Regulation 2010 (NSW)
The Protection of the Environment Operations (Clean Air) Regulation 2010 (NSW) (PoEO Clean Air
Regulation 2010 under the PoEO Act 1997 prescribes the requirements for a number of air pollutant
generating activities in NSW. Requirements include domestic solid fuel heater certification, controlled
burning, and installation of pollution control devices on certain motor vehicles, petrol supply standards,
emission standards for industry groups and control storage and transport of volatile organic
compounds.

Under Part 5: Air Impurities Emitted from Activities and Plant of the Regulation ‘Industry’ has an
obligation to ensure compliance with the requirements specified in the Regulation and refers to the
Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales (NSW
EPA, 2017) as recommended methodology for AQIA.
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10.3.3 Approved Methods for the Modelling and Assessment of Air Pollutants in New South
Wales

The Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales (NSW
EPA, 2017) (Approved Methods) lists the statutory methods for modelling and assessing emissions of
air pollutants from stationary sources in NSW. It is referred to in Part 5: Air Impurities Emitted from
Activities and Plant in the PoEO Clean Air Regulation 2010. Industry has an obligation to ensure
compliance with the requirements specified in the PoEO Clean Air Regulation 2010.

This document provides guidance for assessment of potential air quality impacts with regards to:

 preparation of emissions inventory data;

 preparation of meteorological data;

 methods for accounting for background concentrations and dealing with elevated background
concentrations;

 dispersion modelling methodology;

 interpretation of dispersion modelling results; and

 impact assessment criteria for:

- nitrogen dioxide (NO2), particulate matter with diameter of 2.5 micrometre (µm) or less and
10 µm or less (referred to as PM2.5 and PM10 respectively), total suspended particulates
(TSP), deposited dust, carbon monoxide (CO);

- individual and complex mixtures of toxic air pollutants; and

- individual and complex mixtures of odorous air pollutants.

10.4 Method of assessment
The AQIA was undertaken by:

 reviewing meteorological data, Site specific monitoring data, various standards and emissions
manuals and AQIA reports and associated documentation for similar projects to determine
existing conditions and emissions rates;

 estimating air emission rates from Project activities (refer to Section 10.4.2);

 calculating the nitrogen dioxide emissions (NO2) (refer to Section 10.4.3);

 estimating potential VOC emissions (refer to Section 10.4.4); and

 conducting air dispersion modelling (refer to Section 10.4.5) using a worst case scenario.

10.4.1 Reviewing meteorological data
Meteorological data from the Bureau of Meteorology (BOM) monitoring station at Sydney Olympic
Park for the period of January 2017 to December 2017 was used to estimate the dispersion of air
pollutants through the following ways:

 ambient temperature is used to incorporate thermal buoyancy effects when calculating the rise
and dispersion of pollutant plumes;

 wind direction determines the direction in which pollutants will be carried;

 wind speed influences the dilution and entrainment of the plume into the air continuum;

 atmospheric stability class is a measure of atmospheric turbulence and the dispersive properties
of the atmosphere. Most dispersion models utilise six stability classes, ranging from A (very
unstable) to F (stable/very stable); and

 vertical mixing height is the height at which vertical mixing occurs in the atmosphere.
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10.4.2 Air emission sources

Due to the extensive variety of potential emissions sources as a result of the different stages of the
Project, air emissions from the various Project activities have been separated into the following types:

 general activities (inclusive of excavation, pipeline and concrete slab removal and most dump
truck movements);

 in-area soil mixing;

 land farming;

 biopiling;

 DTD unit and stabilisation plant operation;

 concrete crushing;

 land forming; and

 odour emissions from all activities.

A number of sources have been used to estimate emission rates from the Project and include:

 Site specific monitoring data for (AECOM, 2018b):

- odour emissions;

- soil volatile organic compound (VOC) vapour emissions; and

- soil VOC concentrations;

 Emission Estimation Manuals including:

- NPI Emission Estimation Technical Manual for Combustion Engines (DEWHA, 2008);

- NPI Emission Estimation Technical Manual for Mining (DSEWPC, 2012);

- AP-42 Compilation of Air Emission Factors (US EPA, 1995); and

- Estimation of Air Impacts for the Excavation of Contaminated Soil (US EPA, 1992);

 US EPA Tier 3 and EU Stage III A Non-road Diesel Engine Emission Standards;

 AQIA reports and associated documentation for similar projects including:

- Caltex Sustainable Soil Regeneration Facility (URS, 2015); and

- Orica Car Park Waste Encapsulation Project (HLA, 2007, and EPL No. 13263).

Emission estimates also included emission controls such as stockpile watering, exposed areas and
haul route watering, application of odour and VOC suppressant foam and compliance with US EPA
Tier 3 and EU Stage III A Non-road Diesel Engine Emission Standards for all mobile equipment (as
outlined above).

10.4.3 Nitrogen oxide

Nitrogen oxides (NOx) are produced in most combustion processes and are formed during the
oxidation of nitrogen in fuel and nitrogen in the air. During high-temperature processes, a variety of
oxides are formed, including nitric oxide (NO) and nitrogen dioxide (NO2).

One of the challenges of modelling NOx emissions is how to determine the amount of NO2 at a
receptor given that NO reacts (oxidises) in the atmosphere to form NO2 over time. The US EPA Ozone
Limiting Method (OLM) was used to predict ground-level concentrations of 1-hour NO2 as part of the
AQIA. The OLM is based on the assumption that approximately 10% of the initial NOX emissions are
emitted as NO2. If the ozone (O3) concentration is greater than 90% of the predicted NOX
concentrations, all the NOX is assumed to be converted to NO2,otherwise NO2 concentrations are
predicted using the equation NO2 = {0.1 * NOX + 46/48 * O3}.
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The 2017 background O3 data from the NSW Office of Environment and Heritage (OEH) air quality
monitoring station at Chullora was used to calculate the modelled NO2 concentrations in accordance
with the NSW EPA Approved Methods.

10.4.4 VOC emission rate calculations
The Pore Space Emissions Rate Equation used as a component of the Short-Term Average Emission
Rate Equation (US EPA, 1992), assumes that the entire soil pore space is occupied by a single
pollutant and as such is considered to be overly conservative. In an effort to correct the over-
conservatism in this equation, Site specific soil vapour data has been used to provide an estimate of
the percentage of soil pore space occupied by each modelled VOC species.

Estimation of the percentage of soil pore space occupied by individual VOC species was calculated
from on-site monitoring data using the average percentage concentration of each pollutant as a
fraction of total VOCs identified as potential chemicals of concern in the TSI report (AECOM, 2018b).

10.4.5 Air dispersion model

Air dispersion modelling conducted for this assessment was undertaken using the CALPUFF
modelling suite with prognostic meteorological data derived from The Air Pollution Model (TAPM).
CALPUFF is the NSW EPA model of choice for areas that are affected by coastal breezes, coastal
fumigation or complex terrain. The Site is located in a coastal area and, hence, the CALPUFF model
was selected.

A single modelling scenario was used to assess the potential worst case air quality impacts from the
Project. The modelled scenario assumes that all Stage 2 to Stage 4 dust generating activities would
occur concurrently. The settings for the model were chosen in accordance with the following
documents:

Generic Guidance and Optimum Model Settings for the CALPUFF Modelling System for Inclusion
into the Approved Methods for the Modelling and Assessment of Air Pollutants in New South
Wales (Barclay & Scire, 2011); and

Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales (NSW
EPA, 2017).

10.4.6 Air quality impact assessment assumptions
The predicted air quality impacts presented in this chapter and Appendix E are highly conservative
and based on a number of assumptions including:

 modelling is based on the assumption that all Stage 2 to Stage 4 dust generating activities are
occurring concurrently;

 activities with a lifecycle duration less than 12 months have been modelled over a 12 month
period with their weekly calculated emissions extrapolated out for a full year;

 works would occur over a six day week with activity rates calculated on a six day week with the
emissions modelled conservatively at that same calculated rate for seven days per week;

 the Direct Thermal Desorption (DTD) unit is assumed to operate continuously at maximum
capacity and all pollutants from stack emissions have been modelled using the proposed stack
concentration limit;

 modelling emission rates have allowed for maximum throughput volumes on a per activity basis
resulting in over estimation of the total volume of contaminated fill to be treated and handled on-
site;

 all mobile and stationary equipment would be compliant with US EPA Tier 3 and EU Stage III A
Non-road Diesel Engine Emission Standards;

 the following mitigation measures have been included in the emission rates used in the model:

- water sprays on excavation areas, landfarming and exposed biopile areas and crushed
concrete stockpiles;
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- water sprays with chemical suppressants on other stockpiles and exposed landfarming areas
as well as a three sided enclosure for the DTD unit pre-treatment area1;

- watering of haul roads; and

- continuous application of odour suppressant with 95% control efficiency or higher on DTD
unit pre-treatment area stockpiles and night time application on exposed untreated biopiles.

10.5 Existing environment
10.5.1 Meteorology
The nearest BOM weather station to the Site is located at Sydney Olympic Park, approximately 2.8
kilometres (km) to the south-east of the Site. A summary of long term data recorded at this station is
provided below (BOM, 2018a).

The warmest temperatures occur between December and March, with the warmest average maximum
temperatures occurring in January (31.6ºC). The coldest temperatures are recorded in the winter
months, with the lowest average minimum temperature occurring in July (5.0ºC).

The highest average rainfall is recorded in March (363.2 millimetres (mm)), with July and September
being the driest months (0.4 mm). Humidity in the area ranges from 14-100%, averaging 72%.
Average wind speeds range from <0.5 – 35 kilometres per hour, and are typically higher at 3:00 pm
compared to 9:00 am. Winds are predominantly from the north-west at 9:00 am, with frequent winds
from the east and south-east. Winds are predominantly from the east at 3:00 pm, with frequent winds
from the south and south-east.

10.5.2 Air quality
OEH monitoring data

The closest OEH air quality monitoring stations to the Site are located at North Parramatta and
Chullora, approximately 4.3 km to the north-east and 6.9 km to the south-east respectively. However,
due to a lack of historical data at the North Parramatta station, data from the Chullora station has
primarily been used for this assessment. The background concentrations for 2017 recorded at
Chullora have been used in this assessment and are summarised in Table 10-2 (OEH, 2018a).
Table 10-2 Ambient pollutant concentrations, OEH Chullora Monitoring Station

Pollutant Averaging period Background concentration2 NSW EPA AQIA
criteria

TSP Annual average 50.1 g/m3 1 90 g/m3

PM10 Maximum 24-hour average 63.0 g/m3 50 g/m3

Annual average 20.0 g/m3 25 g/m3

PM2.5 Maximum 24-hour average 44.6 g/m3 25 g/m3

Annual average 9.4 g/m3 8 g/m3

 CO Maximum 1-hour average 2.3 mg/m3 30 mg/m3

Maximum 8-hour average 1.5 mg/m3 10 mg/m3

NO2 Maximum 1-hour average 123.0 g/m3 246 g/m3

Annual average 25.0 g/m3 62 g/m3

Note:
1. No measurements of local TSP ambient air quality concentrations were available. In the absence of existing annual TSP

concentration data, the annual PM10 concentration can be assumed to be 40% of the annual TSP concentration.  This is a
conservative approach as reported by the NSW Minerals Council (2000) for the measurement of PM10 in TSP in the
Hunter Valley and is considered to be applicable to the study area.

2. Values shown in bold text exceed NSW EPA AQIA criteria.

1 The pre-treatment area is the location of the untreated stockpiles at the DTD unit; refer to Plate 3 of Chapter 4 Project
description.
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Clyde Terminal monitoring

As part of the Clyde Terminal Conversion Project (State Significant Development (SSD) 5147), air
quality monitoring activities have been undertaken in accordance with the Operational Air Quality
Monitoring Program (Viva Energy, 2015). Monitoring activities included both boundary monitoring for
selected volatile petroleum hydrocarbons analytes (including total VOC and benzene) and an odour
survey of the perimeter of the Site. The results of VOC monitoring on-site for each of the monitoring
locations (CT01 to CT04) are shown in Table 10-3.
Table 10-3 Measured VOC concentrations at the Clyde Terminal (AECOM, 2018b)

Pollutant

Concentration at sampling location ( g/m3) NSW EPA 1
hour 99.9th
percentile
criteria.
( g/m3)

CT01 CT02 CT03 CT04

Benzene 5.4 3.5 1.9 1.2 29
Cyclohexane 5.5 4.7 2.5 2.0 19,000
Ethylbenzene 14.0 9.4 3.9 4.8 8,000
n-Hexane 5.3 3.9 1.8 1.1 3,200
Naphthalene 1.4 1.4 1.0 1.1 440
Toluene 87.0 62.0 19.0 23.0 360
Xylenes 46.0 25.8 16.0 18.6 190

An odour survey was undertaken in May 2018 along the perimeter of the Site. Odours were rated,
from Not Perceptible to Extremely Strong, based on the German standard Olfactometry Determination
of Odour Intensity (VDI, 1992). The odour survey identified a number of potential minor and localised
sources of odour within the Site including on-site slops and sludge processing areas and other
industrial operations external to the Clyde Terminal facility. On-site odour emissions from sludge
processing and slops tanks were considered localised and unlikely to be identified off-site.

10.5.3 Terrain

The terrain surrounding the Project Area is generally low lying with an approximate elevation of 4-
10 mAHD. The Parameter River runs west to east approximately 830 m to the north of the Site and is
bound by Duck River; a tributary of the Parramatta River on the south-eastern border.

10.5.4 Land use

The Site is surrounded by a mixture of land uses but is primarily an industrial setting and is zoned as
IN3 Heavy Industrial under the Parramatta Local Environmental Plan 2011.

Significant transport infrastructure is located within the surrounding area including the M4 Western
Motorway, James Ruse Drive and the T6 Carlingford suburban passenger railway line. Surrounding
transport infrastructure is described further in Chapter 14 Traffic, transport and access.

To the west are the Rosehill Gardens Racecourse and a mix of industrial and commercial
development. To the south is Duck River, beyond which there is the industrial and commercial
development of Silverwater. Industrial development within the suburb of Rosehill is adjacent to the
north and west of the Site. Duck River runs along the south-eastern boundary of the Site.

The nearest residential properties are located approximately 360 m to the south of the Site within the
suburb of Silverwater while additional residential properties are located approximately 800 m to the
west and 1 km to the north-east in the suburbs of Rosehill and Rydalmere respectively.
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10.6 Impact assessment

The following section outlines the predicted air dispersion modelling results for the Project. Potential
key sources of air emissions include:

 dust emissions from:

- materials handling associated with excavation, remediation and landforming activities;

- wind generated dust from stockpiles and exposed surfaces;

- wheel generated dust from on-site truck movements;

- crushing and screening of contaminated fill; and

- concrete crushing;

 combustion emissions from:

- mobile plant equipment using diesel fuel; and

- stationary plant equipment using diesel fuel,

 VOC and odour emissions from:

- materials handling of contaminated soil;

- remediation activities (e.g. land farming and biopiles during construction) and

- soil vapour emissions from exposed soil,

 stack emissions (VOCs) from:

- operation of the DTD unit; and

- operation of the biopile aeration system.

A full list of potential emission sources is provided in the AQIA in Appendix E.

10.6.1 Air pollutants
Potential pollutants of concern
Potential pollutants of concern during the Project assessed in the AQIA included, TSP, PM10, PM2.5,
NOx, CO, VOCs including: n-Hexane, cyclohexane, benzene, toluene, ethyl benzene, xylene,
naphthalene, and dioxins and furans.

Other minor potential pollutants of concern and why they have not been directly assessed in the AQIA
are discussed in Section 2.2.2 of the AQIA in Appendix E.

Modelling results

A total of 710 sensitive receptors were included in the dispersion modelling for the AQIA.  These
included industrial, recreational and residential receptors. Each receptor was given a four number
reference.  Further information is provided in Appendix E.

The results of the dispersion modelling for TSP, PM10, PM2.5, CO and NO2 are presented in Table 10-4
and demonstrate predicted maximum pollutant contribution with Stage 2 to Stage 4 occurring
concurrently. Cumulative pollutant concentrations, which represent the Project contribution plus the
background pollutant concentrations, are provided for all pollutants where data was available. The
NSW EPA AQIA criteria for the pollutants TSP, PM10, PM2.5, CO and NO2 apply at the closest off-site
sensitive receptor location.
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Table 10-4 Predicted off-site ground level maximum and annual average concentrations for air pollutants

Pollutant Averaging period Criteria
(µg/m3)1

Background
(µg/m3)2

Predicted concentration (µg/m3)
Incremental Cumulative2

TSP Annual average 90 50.1 9.13 59.1
PM10 Maximum 24-hour average 50 63.0 43.9 83.3

Annual average 25 20.0 12.0 32.1
PM2.5 Maximum 24-hour average 25 44.6 4.4 45.6

Annual average 8 9.4 1.1 10.6
CO Maximum 1-hour average 30,000 2,300 44.5 2,344.5

Maximum 8-hour average 10,000 1,500 14.2 1,514.2
NO2 Maximum 1-hour average 246 123 28.4 151.4

Annual average 62 25 1.2 26.2
Note:
1. NSW EPA’s environmental impact assessment criteria for the pollutants (NSW EPA 2017).
2. Values shown in bold text exceed NSW EPA AQIA criteria.
3. The annual TSP concentration of 9.1 µg/m3 is lower than the reported annual PM10 concentration of 12 µg/m3. This is

attributed to deposition being included in the modelling as required to provide data for Appendix F Human Health Risk
Assessment. Due to similarities in emission rates for TSP and PM10 for a large number of sources (e.g. for combustion
sources) the differences in assigned default geometric mass mean diameters (1.15 microns for TSP and 0.45 microns for
PM10) combined with differences in the default geometric standard deviation (2 microns for TSP and 7 microns for PM10)
have resulted in a lower TSP value; based on a higher rate of deposition for TSP.

The results indicate that the predicated incremental concentrations of TSP, PM10, PM2.5, CO and NO2
were all below the NSW EPA criteria. When the background concentration is added to the predicated
incremental concentration, the resulting cumulative concentration was below the NSW EPA criteria for
TSP, CO and NO2.

Due to the background concentrations of PM10 and PM2.5 exceeding the NSW EPA criteria an
additional particulate emission assessment was undertaken, based on the Approved Methods
methodology. The outputs of this assessment for PM10 and PM2.5 are presented in Table 10-4. This
assessment aimed to determine whether any additional exceedances had occurred due to the addition
of the incremental particulate concentrations from the Project and the corresponding background
concentrations.

The assessment concluded that the highest cumulative concentrations for both 24-hour PM10 and
PM2.5 at receptors 1935 and 1939 (refer to contour plots Figure 10-1 and Figure 10-2) are largely
attributed to high background concentrations, particularly where the background concentration
exceeds the NSW EPA criterion without contribution from the Project. In addition, predicted
incremental PM10 concentrations may contribute a significant concentration of PM10 to the potential air
shed exceedances; while predicted incremental PM2.5 concentrations are notably smaller than
recorded background contributions.

Figure 10-1 and Figure 10-2 show that the largest incremental 24-hour particulate concentrations
occur largely within industrial and recreational land uses surrounding the Site, where a lower level of
amenity would generally be expected (industrial sites) and where people would not be expected to
reside for long periods of time (recreational sites).
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Figure 10-1 Predicted maximum incremental 24-hour PM10 concentration contours

Figure 10-2 Predicted maximum incremental 24-hour PM2.5 concentration contours

In summary, while there is the potential for some off-site exceedances of PM10 and PM2.5
concentrations to occur, there is also a high level of conservatism built into the model, which means
that it is likely that potential air quality impacts would be less than predicted.

Despite this, a review of the emissions inventory was undertaken. This review revealed that the largest
PM2.5 contributors from the DTD and stabilisation operations are the DTD plant screen and the mobile
crushing plant.  Each contributes approximately 73% and 6% of emissions respectively on an activity
basis.

Based on this review the following control measures would be implemented to help reduce PM2.5
emissions from the DTD plant screen and the mobile crushing plant:

 an enclosure would be placed on the DTD plant screen with water sprays placed on the outlet,
resulting in a 90% reduction in dust emissions; and

 use of a particulate filter on the mobile crushing plant reducing emissions by approximately 99%.
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Based on the above source contributions and recommended mitigation measures, an estimate of the
post mitigation predicted annual average concentration at the worst affected receptor (receptor 1939)
is provided in Table 10-5.
Table 10-5 Annual average PM2.5 contribution on and activity basis pre and post mitigation at receptor 1939.\

Additional
DTD
mitigation

PM2.5 Annual average concentration (µg/m3)
General
excavation
activities1

Biopiling Landfarming DTD &
stabilisation

Concrete
crushing Landforming Total

Pre-mitigation 0.12 0.03 0.05 0.73 0.03 0.17 1.13
Post-
mitigation 0.12 0.03 0.05 0.15 0.03 0.17 0.55

Note:
1 Inclusive of excavation, pipeline and concrete slab removal and most dump truck movements.

At a Project contribution basis, the additional mitigation measures would result in a predicted
incremental annual average PM2.5 concentration of 0.55 µg/m3. This is less than half the originally
estimated modelled value and approximately 7% of the NSW EPA criterion of 8 µg/m3.

In further analysing these results, it should be acknowledged that the Project is temporary and its
objective is to remediate the contaminated soils in the Western Area to facilitate future development of
the land.

Additional measures to manage potential air quality impacts are discussed in Section 10.7
10.6.2 Individual toxic air pollutants

Predicted incremental off-site 1-hour 99.9th percentile concentrations for VOCs, dioxins and furans are
presented in Table 10-6. This table also presents cumulative concentrations for VOCs.  The
cumulative concentrations take account of the existing operations at the Clyde Terminal based on
monitoring data undertaken in May 2018.
Table 10-6 Predicted off-site ground level 1-hour 99.9th percentile concentrations for air toxics

Pollutant Criteria
(µg/m3)

Predicted concentration (µg/m3)
Incremental Cumulative

Benzene 29 8.3 13.7
Cyclohexane 19,000 117.6 123.1
Ethylbenzene 8,000 9.3 23.3
n-Hexane 3,200 49.7 55.0
Naphthalene 440 8.8 10.2
Toluene 360 12.0 99.0
Xylene 190 12.4 58.4
Dioxin and furans 2.0x10-6 9.2x10-11 No data

It can be seen from Table 10-6 that predicted off-site 1-hour 99.9th percentile concentrations for all air
toxic pollutants are well below the relevant criterion.

10.6.3 Odour

Predicted maximum incremental 1-hour 99th percentile ground level concentrations for odour at
sensitive receptors based on broad land use categories are presented in Table 10-7. A contour plot
showing the predicted ground level 99th percentile odour concentrations from the Project is shown in
Figure 10-3.

Predicted maximum 99th percentile odour concentration is 10.7 OU and exceeds the NSW EPA AQIA
criteria of 2 OU at both industrial and recreational receptors. The highest predicted off-site
concentrations would occur to the northwest of the Project Area over industrial facilities and the south-
eastern corner of Rosehill Gardens Racecourse. High ground level odour concentrations are also
predicted to the south-east of the Site, at the Silverwater Industrial Estate.



AECOM Viva Energy Clyde Western Area Remediation Project
Environmental Impact Statement

10-11

The highest contributor to odour from the Project would be exposed surfaces during excavation; and to
a lesser extent remediation activities, where large quantities of contaminated material would be
exposed or subject to materials handling activities such as biopiling and landfarming. However, off-site
odour emissions are likely to be highly variable based on the level of contamination of exposed
surfaces and the age of exposed material at any given point in time.

Nevertheless, to ensure a conservative assessment of odour, modelled emissions only considered the
application of odour mitigation (e.g. odour suppressants) to the pre-treatment stockpile area within the
DTD unit area and overnight for exposed biopiles. The application of odour suppressants more to
other activities would mitigate potential off-site odour impacts.  Mitigation is discussed further in
Section 10.7.
Table 10-7 Predicted off-site ground level 1-hour 99.9th percentile concentrations for odour

Sensitive receptor type Predicted incremental concentration (Max 99.9th percentile) (OU/m3)

Residential 2.6
Mixed use 0.5
Industrial 10.7
Recreation 10.4
NSW EPA AQIA Criteria 2.0

Figure 10-3 Predicted ground level 99th percentile concentration contours for odour (OU)

10.6.4 Ongoing operation

The ongoing operation of the Western Area is not expected to have a significant impact on air quality
as soils would have been remediated. The remediation of the Western Area would reduce vapour and
odour emissions from soils, and as the final landform would include a layer of topsoil and vegetation,
the works would reduce the amount of exposed surfaces therefore reducing potential dust impacts. As
such no air quality impacts are expected during the ongoing operation of the Western Area.
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10.7 Management and mitigation measures
10.7.1 Overview

Measures to address the potential impacts of the Project are summarised from all technical chapters in
this Environmental Impact Statement in Chapter 20 Mitigation and management. These measures
would be detailed, as relevant, within management plans including a Project Management Plan (PMP),
Remediation Environmental Management Plan (REMP) and a Long Term Environmental Management
Plan (LTEMP).

Measures to address potential air quality impacts would be detailed in the REMP (in the air quality
management sub-plan) for works undertaken during Stage 1 to Stage 5 of the Project. This plan would
detail the environmental controls, mitigating measures, contingency plans and monitoring programs for
the Project.

No mitigation and management measures for air quality are proposed for the LTEMP.

10.7.2 Stage 2 to Stage 4

The results of the AQIA indicated that both incremental and cumulative impacts for all pollutants with
the exception to PM10, PM2.5 and odour were below the relevant NSW EPA criteria. In the instances
where predicted exceedances were observed the following information was noted:

 The highest cumulative concentrations for both 24-hour PM10 and PM2.5  are largely attributed to
high background concentrations; particularly where the background concentration exceeds the
NSW EPA criterion in isolation.

 Predicted incremental PM10 concentrations may contribute a notable portion to potential air shed
exceedances, while predicted incremental PM2.5 concentrations are notably smaller than recorded
background contributions.

 The largest incremental 24-hour particulate concentrations occur largely within industrial and
recreational land uses surrounding the Western Area, where a lower level of amenity would
generally be expected (industrial sites) and where people would not be expected to reside for
long periods of time (recreational sites).

 The predicted maximum 99th percentile odour concentrations that exceed the NSW EPA 2 OU
criteria occurred largely at industrial and recreational receptors.  Predicted maximum 99th

percentile odour concentration at residential and mixed-use receptors (with the exception of
residential properties located within the Silverwater Industrial Estate), where a greater level of
amenity would generally be expected, are below the 2 OU criteria.

 Off-site odour emissions are likely to be highly variable based on the level of contamination of
exposed surfaces and the age of exposed material at any given point in time.

 Odour emissions have been derived from monitoring data which targeted areas where notable
odours were observed to capture worst case emissions.

To mitigate these potential impacts the following measures would be implemented.

Design mitigation
As outlined in Chapter 4 Project description, a range of controls (design mitigations) were included
in the design of the remediation technologies for the Project. The key measures included are:

 level 2 watering (>2 litres/m2/h) for dump trucks carrying soil and concrete (NPI Mining, 2012);

 watering with or without dust suppressants on exposed areas and stockpiles;

 application of odour and VOC suppressant foam (with a control efficiency of 95% or higher) on
untreated stockpiles in the DTD area and on exposed untreated biopiles (i.e. during construction
of the biopile) over night;

 application of odour and VOC suppressant foam (with a control efficiency of 95% or higher) on
exposed excavation areas where both required and practical;
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 biopiles would be covered during operation and off-gas from biopiles would be passed through air
filters to remove volatile hydrocarbons;

 the DTD unit pre-treatment area stockpile would be enclosed within a three sided bay;

 all mobile and stationary diesel engines would be compliant with US EPA Tier 3 and EU Stage III
A Non-road Diesel Engine Emission Standards;

 off-gas from the DTD unit would be treated before it is discharged to the atmosphere through a
stack;

 where possible stockpiles would be covered;

 enclosing the DTD screening area and placing water sprays on the outlet; and

 ensuring a particulate filter is used on the mobile crushing plant.

Air Quality Management Plan

While the design mitigation measures above are considered to be effective in the control of emissions,
given the results discussed in Section 10.6, a suite of additional management measures would be put
in place to further minimise potential emissions. These reactive management measures may be
required during times when background pollutant concentrations are high or when Stage 2 to Stage 4
activities may be at a maximum resulting in elevated emissions that may migrate off-site resulting in an
exceedance of the NSW EPA criteria.

As outlined in Section 10.7.1 an Air Quality Management Plan (AQMP) would be prepared as a sub-
plan of the REMP. Measures would be included in the AQMP to minimise the potential air quality
impacts associated with the Project. The AQMP would include measures to be implemented during
remediation activities to ensure emissions are reduced. It would include:

 performance objectives to guide the monitoring and management of potential air quality impacts;

 timeframe for implementation of all identified emission controls;

 key performance indicator(s) for emission controls;

 monitoring method(s), including location, frequency and duration;

 response mechanisms to mitigate potential off-site impacts;

 responsibilities for demonstrating and reporting achievement of key performance indicator(s);

 record keeping and complaints response register;

 compliance reporting; and

 a Reactive Air Quality Management Program (RAQMP), including meteorological data and
pollutant monitoring if required (such as PM10, particulates) for management purposes, fit for
purpose odour monitoring, and the implementation of appropriate triggers to further develop the
reactive management strategy for air pollution mitigation.

Measures to enable emissions to be reduced to the maximum extent achievable for air pollutant
generating activities, beyond those identified in Chapter 4 Project description, would include:

 additional water sprays from a water cart to reduce dust emissions from stockpiles;

 additional watering of the haul roads to further decrease haul emissions;

 application of water sprays from other dust generating activities such as conveying and loading
and unloading from stockpiles;

 additional application of odour and VOC suppressant of 95% control efficiency or higher on
potentially odours exposed surface areas;

 covering of highly dusty material with tarpaulins or other relevant means; and

 erection of wind breaks for dusty areas, e.g. along dusty haul roads, low dusty stockpiles etc..
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These would also be outlined in the AQMP.

Odour reactive management

The AQMP would also put in place measures to address potential off-site odour impacts. Measures to
manage odour would include:

 an operator-run odour complaints management system would be developed as a reactive
management tool to monitor air quality performance during potential odour generating activities
associated with excavation and remediation of contaminated material;

 in the event of an odour complaint; information should be obtained regarding the character of the
odour, frequency, duration and intensity of odour observations and whether impacts of offensive
odours are currently occurring. An investigation of the odour complaint should be conducted as
soon as practicable after an odour complaint has been received; beginning with the suspected
source of offensive odours; and

 if odour impacts are immediately occurring; action should be undertaken to reduce odour impacts;
this may include:

- spraying odour and VOC suppressant on 95% on exposed surface areas and/or stockpiles;

- covering stockpiles;

- limiting excavation works and materials handling of highly contaminated fill while upwind of
sensitive receptors.

Reactive Air Quality Management Program

There may be times when the activities within the Project Area result in concentrations of pollutants
such as PM10 above the NSW EPA criteria. A Reactive Air Quality Management Program (RAQMP)
would be prepared as part of the AQMP to understand the scale and frequency of the exceedance and
to ensure appropriate management practices are implemented in a timely manner without
unnecessarily impacting on the Project.

A pollutant monitoring system monitoring pollutants such as PM10 can provide an early warning of
potential criteria exceedances and provide warnings to enable works to be scaled back or stopped.
The measured pollutant concentrations can be assessed through comparison with a series of trigger
levels which dictate the timing of additional measures targeted at sources of dust from the Project
Area or the scaling back of activities. This system can be used to minimise potential adverse impacts
on the environment and provide a feedback loop for management of elevated pollutant concentrations.

A conceptual PM10 RAQMP has been developed for the Project and is based on a multi-stage
approach to dust mitigation (refer to Appendix E for details of the plan). In summary the RAQMP
would:

 outline how data monitoring stations at the boundary of the Project Area would be established,
including location and number;

 outline the process for collecting data from the monitoring stations;

 establish and calculate trigger values;

 outline the response if trigger values are reached, e.g. investigate, implement contingency
measures, review effectiveness of contingency measures and/or stop work.

The final RAQMP would be completed closer to the commencement of the remediation activities
during the drafting of the Detailed Remedial Action Plan for the Project

10.7.3 Summary

A summary of the management and mitigation measures to manage potential air quality impacts from
the Project are outlined in Table 10-8.
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Table 10-8 Management and mitigation measures – air quality

Reference Management and Mitigation Measures Timing

AQ1 Air quality management controls would be implemented as part of the
design of the Project including:
 level 2 (>2 litres/m2/h) watering of on-site haul roads;
 watering with or without dust suppressants on exposed areas and

stockpiles;
 application of odour and VOC suppressant foam (with a control

efficiency of 95% or higher) on untreated stockpiles in the DTD
area and on exposed untreated biopiles (i.e. during construction of
the biopile) over night;

 application of odour and VOC suppressant foam (with a control
efficiency of 95% or higher) on exposed excavation areas where
both required and practical;

 biopiles would be covered during operation and off-gas from
biopiles would be passed through air filters to remove volatile
hydrocarbons;

 the DTD unit pre-treatment area stockpile would be enclosed
within a three sided bay;

 all mobile and stationary diesel engines would be compliant with
US EPA Tier 3 and EU Stage III A Non-road Diesel Engine
Emission Standards;

 off-gas from the DTD unit would be treated before it is discharged
to the atmosphere through a stack;

 where possible stockpiles would be covered;
 enclosing the DTD screening area and placing water sprays on the

outlet; and
 ensuring a particulate filter is used on the mobile crushing plant.

Detailed
design/
Stage 1 to
Stage 5

AQ2 An Air Quality Management Plan (AQMP) would be prepared and
implemented for the Project. The AQMP would include:
 ambient air quality monitoring requirements;
 a Reactive Air Quality Management Program (RAQMP) for:

- particulates, specifically PM10 and PM2.5; and
- odour.

 mitigation measures listed in AQ1 particularly for Stage 2 to Stage
4 where air pollutant emissions are likely to be highest.

The AQMP would also include the following details:
 performance objectives to guide the monitoring and management

of potential air quality impacts;
 timeframe for implementation of all identified emission controls;
 key performance indicator(s) for emission controls;
 monitoring method(s), including location, frequency and duration;
 response mechanisms to mitigate potential off-site impacts;
 responsibilities for demonstrating and reporting achievement of key

performance indicator(s); and
 record keeping and complaints response register; and compliance

reporting.

Detailed
design/
Stage 1 to
Stage 4
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Reference Management and Mitigation Measures Timing

AQ3 The AQMP would outline the requirement for stack emissions testing to
validate the potential air quality impact against predicted impacts in the
AQIA, ensure ongoing performance of ventilation systems and comply
with other required limits. Stack emissions testing would include:
 emissions testing of the DTD stack during commissioning and

periodically post commissioning to confirm pollutant concentrations
and ensure ongoing compliance; and

 periodic emission testing of the biopile aeration system to ensure
total VOC concentration is below 10 parts per million (ppm) and
identify when air filters used to remove VOCs need to be replaced.

Stack emissions testing would be carried out in accordance with the
NSW EPA’s Approved Methods for Sampling and Analysis of Air
Pollutants in New South Wales (DEC, 2007).

Stage 3

AQ4 The RAQMP would be prepared and implemented in accordance with:
 The NSW EPA’s Approved Methods for Sampling and Analysis of

Air Pollutants in New South Wales (DEC, 2007);
AS 3580.9.8-2008 Methods for sampling and analysis of ambient
air – Determination of suspended particulate matter - PM10
continuous direct mass method using a tapered element oscillating
microbalance analyser;
AS/NZS 3580.9.11:2008 Methods for sampling and analysis of
ambient air – Determination of suspended particulate matter - PM10
beta attenuation monitors;
AS/NZS 3580.1.1:2007 Methods for sampling and analysis of
ambient air - Guide to siting air monitoring equipment; and
AS 2923-1987 Ambient air - Guide for measurement of horizontal
wind for air quality applications.

Detailed
design/
Stage 1 to
Stage 4

AQ5 The RAQMP (PM10 and PM2.5) would:
 outline how monitoring stations at the boundary of the Project Area

would be established, including location and number;
 outline the process for collecting data from the monitoring stations;
 establish and calculate trigger values; and
 outline the response if trigger values are reached, e.g. investigate,

implement contingency measures, review effectiveness of
contingency measures and/or stop work.

Detailed
design/
Stage 1 to
Stage 4
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Reference Management and Mitigation Measures Timing

AQ6 The RAQMP (odour) would include:
 an operator-run odour complaints management system (as part of

the wider Project complaints management procedure) to maintain
and monitor air quality performance during potential odour
generating activities associated with excavation and remediation of
contaminated material;

 in the event of an odour complaint; information would be obtained
regarding the character of the odour, frequency, duration and
intensity of odour observations and whether impacts of offensive
odours are currently occurring;

 an investigation of the odour complaint would be conducted as
soon as practicable after an odour complaint has been received;
and

 if odour impacts are immediately occurring; action would be
undertaken to reduce odour impacts; this may include:
- spraying odour/VOC suppressant on exposed surface areas

and/or stockpiles;
- covering stockpiles; and
- limiting excavation works and materials handling of highly

contaminated fill while upwind of sensitive receptors during
unfavourable weather conditions (e.g. dry and windy
conditions).

Detailed
design/
Stage 1 to
Stage 3

The remediation works are likely to result in various emissions, including dust, combustion, VOC and
stack emissions. The AQIA concluded that all pollutants with the exception of PM10, PM2.5 and odour
would be below the relevant NSW EPA criteria incrementally and inclusive of the existing background
levels. Provided recommended mitigation measures to minimise the Project’s pollutant contribution to
the local air shed and a reactive air quality management program is implemented to minimise off-site
particulate and odour impacts, no significant impacts are likely during the Project. Nevertheless,
emissions would be released from the Project and would result in negligible adverse air quality
impacts at nearby industrial and residential receivers during Stage 2 to Stage 4.

No air quality impacts are likely during the ongoing operation of the Western Area.

10.8 Cumulative impact assessment
There are two relevant cumulative projects within close proximity to the Project Area, which are likely
to coincide with Project. These include:

 operation of the Clyde Barging Facility, located approximately 860 m north-east of the Project
Area boundary; and

 construction of the Parramatta Light Rail, specifically the removal and conversion of the Sandown
freight line; approximately 780 m to north of the Project Area and demolition/construction of the
stabling maintenance facility site.

A summary of each project; including timeframes and potential air quality impacts is provided in
Chapter 19 Cumulative impacts. Chapter 19 Cumulative impacts also considered the potential
minor air quality impacts of the proposed Wentworth Point Marina (DA644/2017), however due to the
minor potential for air quality impacts from this project, it has not been considered in the AQIA in
Appendix E, or in this summary chapter.

In summary, potential cumulative air quality impacts with the Project and the above two projects
include:

 Clyde Barging Facility: Site establishment, operations and decommissioning works all have the
potential to generate dust and would generate vehicle emissions. During operation materials
handling by the barge and truck movements along the access road have the potential to generate
dust.
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 Parramatta Light Rail: During construction, potential air quality impacts would be primarily
associated with the generation of dust and emissions from the operation of on-site machinery,
excavation works, materials handling and material storage. Vehicle movements within the project
disturbance footprint would also contribute to emission loads.

For the purpose of this cumulative impact assessment the key air quality emission from the cumulative
projects listed above relates to dust and particulates. Odour was not identified as a concern for the
cumulative projects.

The Project is proposing to implement a RAQMP. This program would monitor dust from the Project as
well as dust in the surrounding airshed. As dust concentrations increased reactive management
measures would be implemented until certain works would need to cease. The use of the RAQMP
means that potential cumulative impacts resulting from dust and particulates with the projects listed
above would be avoided. Therefore no significant cumulative air quality impacts are likely.
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14.0 Traffic, transport and access

14.1 Introduction
This chapter provides a summary of the traffic, transport and access assessment undertaken for the
Project. The detailed traffic and transport assessment was prepared by AECOM and is provided in
Appendix H.

14.2 Scope of the assessment
The Secretary’s Environmental Assessment Requirements (SEARs) (refer to Appendix A) request
that this assessment provide the following information; as presented in Table 14-1. Table 14-1 also
presents where in this chapter each of the requirements are addressed.
Table 14-1 SEARs – traffic, transport and access

SEARs Where
addressed

Traffic and access:
 accurate predictions of the traffic generated by the remediation works and the

impact on the safety and capacity of the surrounding road network and key
intersections; and

Section 14.5

 measures to manage vehicle and pedestrian movements throughout
remediation works.

Section 14.6

Roads and Maritime Services also provided input to the SEARs. Where applicable to this assessment,
these requirements have also been addressed. This is discussed further in the SEARs cross reference
table provided in Appendix A.

14.3 Method of assessment
The potential impact of the Project on the surrounding transport network has been assessed in
accordance with the following policies, guides and plans:

NSW Long Term Transport Master Plan (Transport for NSW, 2012);

Draft Camellia Town Centre Master Plan (DPE, 2018a);

Guide to Traffic Generating Developments (NSW Roads and Traffic Authority, 2002);

Guide to Traffic Management Part 12: Traffic Impacts of Developments (Austroads, 2016); and

Australia/New Zealand Standard 2890.1 Parking facilities Part 1: Off-street car parking
(Standards Australia, 2004).

The scope of the traffic, transport and access impact assessment was undertaken in four parts. This
involved identifying:

 the Study Area;

 the existing road, rail, public transport and active transport networks;

 traffic volumes at key intersections;

 potential traffic, transport and access impacts from traffic generated by the Project;

 recommending mitigation and management measures; and

 potential cumulative traffic, transport and access impacts.
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14.3.1 Study Area

The Study Area for the traffic and transport assessment has been defined as the ‘Camellia Precinct’
urban renewal area as defined in the Draft Camellia Town Centre Master Plan Planning Report (DPE,
2018a). Indicatively, this area is bound by the Parramatta River to the north, Duck River and Duck
Creek to the east and south and James Ruse Drive to the west.

14.3.2 Existing environment

An initial overview of the Study Area is provided to describe the current conditions and operations of
the transport network including a discussion of the following characteristics:

 road network;

 rail network;

 public transport opportunities;

 cycling routes and facilities; and

 pedestrian routes and facilities.

Intersection turning movement count data was obtained on Thursday 26 October 2017 at the following
key arterial road intersections:

1. James Ruse Drive, Grand Avenue and Hassall Street;

2. James Ruse Drive and Parramatta; and

3. Parramatta Road and Wentworth Street.

The data was collected by placing pole-mounted cameras at each intersection which recorded the
vehicle turning movement demands between 7:00 am to 9:00 am in the morning, and 4:00 pm to
6:00 pm in the afternoon, for a combined total of four hours during the day of the survey.

Understanding these characteristics has allowed the baseline conditions for the existing traffic and
transport environment to be identified.

14.3.3 Impact assessment

The impact assessment provides a comparison of the baseline environmental conditions against the
potential impacts of the Project. The assessment highlights activities relevant to the traffic and
transport and access assessment including the program of works, likely workforce required and
number of heavy1 and private2 vehicles to be utilised. The assessment of the traffic impacts involves
the use of Sidra Intersection traffic modelling software (Version 8), with baseline conditions
established via the collection of intersection traffic count data as described above. The main
performance indicators considered in this assessment using Sidra Intersection modelling are:

 Average Delay – the average duration in seconds that each vehicle is delayed when negotiating
the intersection, which can be considered either by movement, approach lane or the whole
intersection; and

 Level of Service (LoS) – a measure that uses a scale of A through F to define the value of
average delay, as summarised in Table 14-2.

1 A heavy vehicle as defined by the Austroads Glossary of Terms (2015) is a vehicle with a gross vehicle mass of aggregate
trailer mass of more than 4.5 tonnes.
2 For the purposes of this assessment a private vehicle is a light vehicle used to transport the Project workforce to and from the
Project Area. A light vehicle is defined in the Austroads Glossary of Terms (2015) as a vehicle that is not a heavy vehicle.
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Table 14-2 LoS performance criteria for intersections

LoS Average delay
(seconds per vehicle) Description of operations at traffic signals

A Good operation
B 15 to 28 Good with acceptable delays and spare capacity
C 29 to 42 Satisfactory
D 43 to 56 Operating near capacity
E 57 to 70 At capacity, at signals incidents will cause excessive delays
F Long delays, lengthy queues
Source: RTA Guide to Traffic Generating Developments, 2002

Comparison of the baseline environmental conditions of the traffic network against the assumed traffic
generated by the Project has informed the conclusions for the traffic impact assessment.

14.4 Existing environment
14.4.1 Overview

The Study Area is primarily zoned IN3 ‘Heavy Industrial’ under the Parramatta Local Environmental
Plan 2011, and is characterised by significant industrial development. Additionally the Rosehill
Gardens Racecourse is located in the west of the Study Area, the Sydney Speedway in the south and
to the north of the racecourse there is a small area of land zoned B5 ‘Business Development’.

The Clyde and Parramatta terminals operate 24 hours a day, seven days a week and other industrial
development in the area may also operate outside of standard daytime hours. Therefore traffic activity
associated with these developments may occur at all hours of the day. The two nearby recreational
venues of Rosehill Gardens Racecourse and the Sydney Speedway both generally hold events on
Saturdays, with each site having the potential to attract large numbers of patrons.

The Study Area and relevant features of the existing environment are shown on Figure 14-1 and
Figure 14-3.

14.4.2 Road network

The Study Area is well connected to the surrounding arterial road network via the following classified
roads managed and financed by Roads and Maritime Services:

 James Ruse Drive to the west, providing access to vehicles travelling to and from the north, as
well as linking to the nearby east-west connections to the south;

 M4 Western Motorway to the south, a tollway providing access for vehicles travelling to and from
both the east and west, as well as linking to other roads on the network providing access to and
from the south. The M4 Western Motorway has recently been upgraded between Parramatta and
Homebush as part of the WestConnex program of works, which involved the addition of travel
lanes in both directions; and

 Great Western Highway (Parramatta Road) further to the south, providing access to the Study
Area for vehicles travelling to and from both the east and west, as well as linking to roads
providing access to and from the south.

Both the M4 Western Motorway and Parramatta Road are major radial arterial routes and tend to
experience heavy congestion concurrent with the morning and afternoon commuter peaks. This often
results in heavy congestion on weekdays in the eastbound direction during the morning and
westbound during the afternoon and evening.

James Ruse Drive is cross-suburban and tidal traffic flows are therefore less prevalent with congestion
generally occurring in both directions during weekday commuter peak periods.

Indicative traffic volumes on the nearby arterial road network are provided in Table 14-3.
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Table 14-3 Average daily traffic volumes on the surrounding arterial road network3

Count station location 2012 2013 2014 2015 2016
James Ruse Drive, 120 metres (m) south
of Thomas Street

70,280 70,837 - - -

Parramatta Road, 20 m west of Marsh
Street

49,151 48,622 - - -

Parramatta Road, 140 m west of Harbord
Street

44,193 42,902 42,809 44,063 45,756

M4 Western Motorway, 70 m east of
Bedford Road (Homebush)1

93,034 92,666 90,998 91,164 88,699

Note:
1 The closest count station to the Site on the M4 Western Motorway is near Homebush, approximately 6 kilometres (km) east

of James Ruse Drive.

Local road connections from the arterial road network described above to the wider road network in
the Study Area link to two main local roads, both managed and financed by City of Parramatta
Council. These are:

 Grand Avenue, which intersects with James Ruse Drive and Hassall Street to the north-east of
Rosehill Gardens Racecourse and provides access to the Study Area from the north; and

 Wentworth Street, which intersects with Parramatta Road to the east of James Ruse Drive, and
travels underneath the M4 Western Motorway to provide access to the Study Area from the south
via Kay Street and Unwin Street.

Access to the Project Area from Grand Avenue is via Colquhoun Street or Durham Street, and Devon
Street (all local roads) through Gate 6. Gate 6 is the access point for the Project Area and is located
on the corner of Colquhoun Street and Unwin Street. Access to Gate 6 from Wentworth Street is via
Kay Street and Unwin Street (both local roads). Gate 6 meets the requirements for use by heavy
vehicles and plant required for the Project.

Due to the Study Area’s industrial zoning, there is good access for heavy vehicles. All local roads
within the Study Area are designed to cater for large heavy vehicles associated with the industrial land
use in the area and are of a sufficient width to accommodate both through traffic and parking lanes for
heavy vehicles. Pavement markings, including road centre lines, are largely non-existent throughout
the Study Area.

Based on the Heavy Vehicle National Law (HVNL), which is administered by the National Heavy
Vehicle Regulator (NHVR), Class 2 General Mass Limit (GML) heavy vehicles up to 25/26 m B-double
in size are permitted to travel on all public roads within the Study Area, with access from the arterial
road network provided via Grand Avenue and Wentworth Street. There is however a vehicle height
restriction of 4.6 m where Wentworth Street travels under the M4 Western Motorway. Whilst the
standard height limit of heavy vehicles is 4.3 m, should an over-height vehicle exceeding 4.6 m require
access to the Study Area, this must be via Grand Avenue.

These existing road network attributes are shown on Figure 14-1.

Study Area traffic volumes

Intersection turning movement count data was obtained on Thursday 26 October 2017 at the following
key arterial road intersections, with peak periods noted:

1. James Ruse Drive, Grand Avenue and Hassall Street – peak hours occurred between 7:00 am to
8:00 am and 4:15 pm to 5:15 pm;

2. James Ruse Drive and Parramatta Road – peak hours occurred between 7:00 am to 8:00 am and
4:45 pm to 5:45 pm; and

3. Parramatta Road and Wentworth Street – peak hours occurred between 7:00 am to 8:00 am and
4:45 pm to 5:45 pm.

3 http://www.rms.nsw.gov.au/about/corporate-publications/statistics/traffic-volumes/
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The results of these surveys are provided in detail in Appendix H and summarised in Table 14-4, with
the locations of the surveys shown in Figure 14-1.
Table 14-4 Summary of intersection turning movement count data - peak periods

Intersection South leg East leg North leg West leg
(Peak) Left Thru Right Left Thru Right Left Thru Right Left Thru Right
1 (AM) 307 1,844 112 128 27 119 261 2,100 139 299 269 303
1 (PM) 284 1,567 84 200 103 289 68 2,062 171 317 43 511
2 (AM) 01 01 01 46 1,082 656 745 51 529 513 1,198 42
2 (PM) 11 01 11 20 1,088 621 708 75 533 702 1,269 39
3 (AM) - - - - 1,722 139 81 - 61 118 1,829 -
3 (PM) - - - - 1,505 50 80 - 227 45 1,935 -

Note:
1 Northbound vehicles on Berry Street are banned from accessing Parramatta Road at this intersection.

The data collection date was approximately two months after tolls on the M4 Western Motorway went
live, which is likely to have resulted in a redistribution of traffic patterns on the surrounding network
(including Parramatta Road and James Ruse Drive) due to road users avoiding the toll. Therefore the
surveyed traffic volumes could be indicative of traffic conditions marginally worse than the expected
current average.
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14.4.3 Rail network

Between James Ruse Drive and Rosehill Gardens Racecourse, the Clyde to Carlingford heavy railway
line currently operates as the T6 Carlingford suburban passenger railway line (T6 Carlingford line),
providing shuttle services that require passengers to transfer at Clyde when travelling to and from
other areas including the Sydney and Parramatta central business districts on either the T1 or T2
lines.

Passenger services are available to the east and south of the Study Area with the closest stations
being Rosehill and Camellia on the T6 Carlingford Line (refer to Figure 14-3). Rosehill Station
however, effectively services Rosehill Gardens Racecourse only, with no public pedestrian access
available through to the industrial area throughout the Camellia Peninsula.

The T6 Carlingford line operates predominantly as a single track heavy rail line and is planned to be
replaced by Stage 1 of the Parramatta Light Rail project, with construction set to commence late in
2018 and be operational by 2023 (Transport for NSW, 2017). The Parramatta Light Rail project will
involve installation of dual tracks along the existing T6 Carlingford line alignment, deviating south of
Camellia Station towards the west to Parramatta and beyond as shown in Figure 14-2.

To the north of Grand Avenue is the former Sandown freight rail line that is not currently operational,
however as shown in Figure 14-2 the stabling and maintenance facility for the Parramatta Light Rail
project is proposed to be provided to the east of Colquhoun Street, which would utilise this existing
corridor.

Figure 14-2 Stage 1 preferred alignment for Parramatta Light Rail project

Source: Transport for NSW, 2017.
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14.4.4 Public transport – bus services and ferries

The closest bus route is the M92 which connects Parramatta with Sutherland via James Ruse Drive
and Parramatta Road. The closest stop is located on James Ruse Drive, approximately 1 km to the
west of the Project Area and is serviced with a 10 minute frequency during the morning and afternoon
peak periods.

Additional bus services located further from the Project Area include the 909 service connecting
Parramatta with Bankstown, via Alfred Street and Parramatta Road and the 544 service which
connects Macquarie Park with Auburn. With the closest stops located on Alfred Street 1.3 km to the
east of the Project Area and Adderley West, 800 m to the south of the Project Area and across the
Duck River.

River ferry services are also available near to the Study Area, with Rydalmere Wharf located on the
northern side of the Parramatta River serviced by the F3 Parramatta River ferry service connecting
Parramatta with Circular Quay. The wharf is located approximately 400 m east of a shared pedestrian
and cyclist bridge crossing the Parramatta River near the eastern end of Grand Avenue providing
access to the Study Area.

These public transport facilities are shown on Figure 14-3.

14.4.5 Cycling routes and facilities

A variety of dedicated cycling facilities are provided in proximity to the Study Area. Shared cyclist and
pedestrian pathways located near the Study Area include:

 Parramatta Valley Cycleway providing a regional east-west connection between Parramatta Park
and Sydney Olympic Park, predominantly along the northern bank of the Parramatta River; and

 M4 Cycleway providing a regional east-west connection between Sydney Olympic Park and
South Wentworthville along the M4 Western Motorway corridor. Further to the west there are
connections to the Parramatta-Liverpool Rail Trail and Liverpool-Parramatta T-way shared
pathways.

In addition, cyclists are permitted to ride on most public roads both within and beyond the Study Area,
apart from the M4 Western Motorway where cyclists are not permitted between North Strathfield and
Holroyd.

These cycling routes are shown on Figure 14-3.

14.4.6 Pedestrian routes and facilities

Provisions for pedestrians are generally limited throughout the Study Area. Sealed footpaths for
pedestrian use are provided in the following locations:

 Grand Avenue along the northern side, from the rail overbridge to the access for ‘Rosehill
Business Park’ just east of Colquhoun Street;

 James Ruse Drive, generally along the western side only, with facilities on the eastern side
limited to pedestrian connections into Rosehill Gardens Racecourse only;

 the southern road route connecting the Study Area to Parramatta Road via Wentworth Street, Kay
Street and Unwin Street, which generally has footpaths on at least one side of the road for the
majority of the route;

 a crossing underneath James Ruse Drive that links Unwin Street to the western side of James
Ruse Drive at A’becketts Creek; and

 Unwin Street, on the southern side between Shirley Street and Colquhoun Street.

Otherwise, the only other footpaths within the Study Area are provided on a limited, ad-hoc basis,
generally outside some developments where footpaths have been constructed along site frontages
only.

These pedestrian routes are shown on Figure 14-3.
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14.5 Impact assessment
14.5.1 Remediation (Stage 1 to Stage 5)

14.5.1.1 Access and parking

Workers

A number of public transport options are available near to the Study Area including bus, rail and ferry
services. There would however be challenges for to the workforce to travel via public transport to the
Project Area due to the need to walk substantial distances combined with the lack of a comprehensive
footpath network throughout the Study Area. Cycling routes are located near the Project Area;
however cyclists would be required to travel on the road for up to 2.1 km to access the Project Area
from these routes.

Due to the missing links in the footpath network, and that walking distances connecting the Project
Area to the various public transport options range from 1.4 km to 2.9 km, the workforce are likely to
use private vehicles to access the Project Area. To reduce the reliance on private vehicles, workers
and visitors to the Project Area would be encouraged to utilise other, more sustainable, means of
transportation such as car-pooling or group transport to and from public transport facilities.

Although workers accessing the Project Area would be encouraged to utilise more sustainable modes
of transport, provision would be made to allow for the workforce to park on-site. Over the course of the
Project, a maximum of 80 Project workers would be expected to be on-site at any one time; however
lower numbers of workers would likely be on-site for the majority of the Project. Notwithstanding this, a
dedicated parking area for up to 80 cars would be set aside within the Western Area.

It may be possible to utilise existing areas within the Western Area including the former vehicle
storage area for AutoNexus to the south of Gate 6. This area has extensive asphalt surfacing which
may be able to be retained while the area is in use as a workforce car park. As the Project involves
removal of hardstand surfaces (including asphalt) the on-site car park may need to be relocated as the
Project progresses. The exact location(s) of car parking on-site would be confirmed during detailed
design.

Providing sufficient on-site parking for the workforce would reduce the likelihood of on-street parking
on the surrounding road network. In the unlikely event where the number of private vehicles access
the Project Area exceeds the on-site parking provision, these vehicles would be directed to the car
park opposite the Viva Energy state office building at Gate 5; however it is expected that any such
events would be uncommon and of short duration.

Equipment and plant

In the course of undertaking the works, a variety of plant, equipment and materials would be required
to be delivered by heavy vehicles to the Project Area. Plant, equipment and materials would also leave
the Project Area by heavy vehicles during and at completion of the Project.

The nature of the Project would generally mean the majority of vehicle movement activity to occur on-
site, with external movements via the public road network limited to:

 the initial delivery of plant and equipment to the Project Area;

 sporadic delivery of materials to support the works, for example fuel, fencing and concrete;

 removal of soils for off-site disposal at an appropriately licenced facility, should soils not be
suitable for on-site treatment;

 delivery of fill material from off-site to achieve the required surface levels of the Project Area; and

 removal of plant and equipment from the Project Area during demobilisation once the works are
complete.

The existing road network adequately caters for heavy vehicle access to the Project Area, with Class 2
GML 25/26 m B-doubles already permitted to travel directly to the Project Area via two separate route
options from the nearby arterial road network.
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Most of the expected plant, equipment and materials that would be either delivered or removed from
the Project Area would be undertaken using vehicles permitted within the requirements of Class 2
under the NHVL. There is however, the possibility that a large piece of plant or equipment may need to
be delivered (and subsequently removed) by a vehicle exceeding the existing permitted limit (e.g. a
large excavator being carried by a prime-mover towing an oversize platform trailer).

Due to the vehicle height restriction of 4.6 m where Wentworth Street travels under the M4 Western
Motorway, over-height vehicles exceeding 4.6 m would need to access the Project Area via Grand
Avenue.

14.5.1.2 Traffic generation

Traffic generation analysis considered a peak scenario that combines the highest likely workforce (up
to 80 workers per day during Stage 1) and maximum likely movements of heavy vehicles (up to 100
movements in the peak hour). This is considered a conservative analysis, as Stage 1 would only occur
for the first three months of a three-year long program of works, with the remaining stages expected to
attract a smaller workforce following completion of Stage 1. Furthermore, it would be unlikely that all
workers would travel to and from the Project Area in separate private vehicles, with a number of
workers likely to car pool to the Project Area.

Traffic generated by the Project is likely to affect the following key intersections for trips travelling
either to or from the Project Area:

 the intersection of James Ruse Drive, Grand Avenue and Hassall Street;

 the intersection of Parramatta Road and Wentworth Street; and

 the intersection of James Ruse Drive and Parramatta Road.

The performance of the three key intersections has been evaluated using the Sidra Intersection model.
The results of the intersection analysis are provided in Table 14-5 to Table 14-7.
Table 14-5 James Ruse Drive, Grand Avenue and Hassall Street

AM/PM Approach Average delay (seconds) Level of service
Existing With Project Existing With Project

AM Overall 154.5 156.4 F F
South 30.6 31.3 C C
East 72.5 72.7 F F
North 290.2 294.7 F F
West 112.7 112.6 F F

PM Overall 161.6 163.5 F F
South 32.1 33.2 C C
East 79.1 89.4 F F
North 317.1 318.9 F F
West 95.7 96.1 F F

Table 14-6 James Ruse Drive and Parramatta Road

AM/PM Approach Average delay (seconds) Level of service
Existing With Project Existing With Project

AM Overall 37.7 37.7 C C
East 38.8 38.8 C C
North 52.0 52.4 D D
West 25.9 25.7 B B

PM Overall 33.4 33.6 C C
East 33.7 33.7 C C
North 43.8 44.6 D D
West 26.3 26.2 B B
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Table 14-7 Parramatta Road and Wentworth Street

AM/PM Approach Average delay (seconds) Level of service
Existing With Project Existing With Project

AM Overall 18.1 18.6 B B
East 8.8 10.1 A A
North 43.1 42.8 D D
West 25.0 25.0 B B

PM Overall 25.6 25.9 B B
East 6.9 7.1 A A
North 92.7 89.4 F F
West 29.8 29.8 C C

The key findings of the Sidra Intersection model analysis and potential impacts from the generation of
traffic by the Project are:

 the existing conditions at the intersection of James Ruse Drive, Grand Avenue and Hassall Street
indicate that the intersection is currently operating with high levels of congestion;

 the existing conditions at the intersection of James Ruse Drive and Parramatta Road indicate that
the intersection is currently operating at an acceptable level with some additional capacity for
increased traffic during the AM and PM peaks; and

 the existing conditions at the intersection of Parramatta Road and Wentworth Street indicate that
the intersection is generally operating at an acceptable level and some additional capacity for
increased traffic during the AM and PM peaks.

The Sidra Intersection analysis results indicate that the Project has no impact on the LoS for any of the
three intersections listed above. Overall the addition of traffic generated by the Project would be
temporary and has a negligible effect on the arterial road network.

Due to the existing congestion issues at the intersection of James Ruse Drive, Grand Avenue and
Hassall Street, private and heavy vehicles would be encouraged to travel to and from the Project Area
via the southern route, during peak periods, where possible, via Unwin Street, Kay Street and
Wentworth Street. This route would be detailed in the Traffic Management Plan (TMP) and provides
similar travel times to the James Ruse Drive route for vehicles travelling to and from the west and
south.

14.5.2 Ongoing operation

The generation of traffic after completion of the Project would be negligible and limited to a small
number of vehicles used for maintenance activities. Therefore potential impacts of Project traffic during
operation would be negligible.

14.6 Mitigation and management
14.6.1 Overview

Measures to address the potential impacts of the Project are summarised from all technical chapters in
this Environmental Impact Statement in Chapter 20 Mitigation and management. These measures
would be detailed, as relevant, within management plans including a Project Management Plan,
Remediation Environmental Management Plan (REMP) and Long Term Environmental Management
Plan (LTEMP).

Measures to address potential traffic, transport and access impacts of the Project would be detailed in
the REMP (in a traffic management sub-plan) for works undertaken during Stage 1 to Stage 5 of the
Project and the LTEMP for the operation of the Project. These plans would detail the environmental
controls, mitigating measures, contingency plans and monitoring programs for during Stage 1 to Stage
5 and during operation, respectively.

The mitigation and management measures to be included in the traffic management sub-plan, as well
as the LTEMP are discussed in more detail in the following section.
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14.6.2 Remediation (Stage 1 to Stage 5)

Potential impacts from the Project on traffic, transport and access include:

 the workforce may use private vehicles to access the Project Area due to walking distances and
the lack of sealed footpaths from public transport facilities, which would increase the number of
private vehicles on the road network;

 heavy vehicles required for the Project would increase the number of vehicles on the road
network; and

 permits from the NHVR would be required for vehicles bigger than GML 25/26 m B-doubles.

However, whilst the Project is likely to increase the number of vehicles using the roads in and around
the Study Area, overall the addition of this traffic would be temporary and would have a negligible
effect on the arterial road network.

As outlined in Section 14.6.1, a TMP would be prepared as a sub-plan of the REMP. Measures which
would be included in the TMP to manage potential traffic, transport and access impacts related to the
Project include:

 the workforce would be encouraged to utilise more sustainable transport modes e.g. car-pooling
in private vehicles;

 a dedicated parking area for up to 80 cars would be provided within the Western Area during the
Project; and would have provision for:

- convenient parking spaces for authorised visitors to the Project Area (i.e. not routine
workers); and

- emergency vehicle parking adjacent to the first aid office;

 procedures to identify vehicles with loads likely to exceed GML limits or those comprising non-
standard dimensions that require access to the Project Area to ensure operators have the
relevant permits from the NHVR, prior to use of any such vehicle;

 outline appropriate routes for oversize or over-height vehicles, including over-height vehicles
exceeding 4.6 m avoiding the vehicle height restriction of 4.6 m at Wentworth Street where it
travels under the M4 Western Motorway. Access to the Project Area for over-height vehicles
would need to be via Grand Avenue;

 methods to encourage private and heavy vehicles to travel to and from the Project Area via the
southern route where possible, via Unwin Street, Kay Street and Wentworth Street; and

 outline a vehicle management measure to ensure that private vehicles travelling within the Project
Area do not conflict with heavy vehicles.

14.6.3 Ongoing operation

The generation of traffic after completion of the Project would be negligible. The LTEMP would include
a section on traffic management which would detail the routes to be used to access the Project Area
and the parking locations during operation.

14.6.4 Summary

A summary of the mitigation and management measures to manage potential traffic, transport and
access impacts from the Project are outlined in Table 14-8.
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Table 14-8 Mitigation and management measures – traffic, transport and access

Reference Mitigation and management measures Timing
TT1 A Traffic Management Plan (TMP) would be prepared as a sub-

plan of the REMP. The TMP would include:
 routes for heavy and private vehicles to access the Western

Area;
 appropriate routes for oversize or over-height vehicles;
 on-site parking locations; and
 the process for ensuring operators have the relevant permits

from the NHVR, if required.
The TMP would:
 detail the temporary measures that would be implemented to

mitigate road safety and network efficiency impacts during
the Project, such as work zone speed limits and traffic
control;

 include a Driver Code of Conduct to outline expectations of
Project related vehicles:
- minimise the impacts of the Project on the local and

regional road network;
- minimise conflicts with other road users; and
- require truck drivers use specified routes;

 include a notification process for potentially affected
businesses along Project haulage routes, in the event of a
potential traffic disruption related to the use of vehicles larger
than Class 2 GML 25/26m B-Doubles; and

 Vehicle management measures to manage vehicle
movements on-site to reduce the likelihood of conflicts
between workers and private and heavy vehicles, including a
speed limit of 20 km/h for the Project Area.

Detailed design/
Stage 1 to Stage 5

TT2 Workers would be encouraged to utilise more sustainable
transport modes e.g. car-pooling, where feasible to reduce the
reliance on private vehicles.

Stage 1 to Stage 5

TT3 On-site car parking for the workforce, within the Western Area
would be provided during the Project for up to 80 cars.
The car-parking area in the Western Area would be located near
the site office, where possible and would have provision for:
 convenient parking spaces for authorised visitors to the

Project Area (i.e. not routine workers); and
emergency vehicle parking adjacent to the first aid office.

Detailed design/
Stage 1 to Stage 5

TT4 Should vehicles with loads exceeding GML limits or comprising
non-standard dimensions require access to the Project Area, a
permit would be obtained from the NHVR, prior to use of any such
vehicle.

Stage 1 to Stage 5

TT5 The TMP would include a diagram outlining preferred routes to
and from the Project Area which would:
 avoid the intersection of James Ruse Drive, Grand Avenue

and Hassall Street during peak periods for workforce and
heavy vehicles; and

 avoid the vehicle restrictions where Wentworth Street travels
under the M4 Western Motorway for vehicles over the height
of vehicles exceeding 4.6 m.

Stage 1 to Stage 5

TT6 The LTEMP would include a section on traffic management which
would detail routes and access points to the Project Area and
recommended parking locations.

Ongoing operation
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Following the implementation of the above mitigation and management measures, the Project is
expected to have a negligible and temporary impact on traffic, transport and access. Although the
Project does not impact on the LoS of the James Ruse Drive, Grand Avenue and Hassall Street
intersection, it would increase movements through this intersection, and this intersection is likely to be
used by other proposed projects. Potential cumulative impacts are discussed in Section 14.7 and
Chapter 19 Cumulative Impact Assessment.

14.7 Cumulative impact assessment
Two developments have been identified that may occur at a similar time to the Project, these are the
Parramatta Light Rail project, and the Clyde Barging Facility, which is associated with the Sydney
Metro City and Southwest passenger rail project. Further, the likely decommissioning of the T6
Carlingford line service may also coincide with the Project.

The likely decommissioning of the T6 Carlingford line service is likely to improve network operations
on Parramatta Road due to trains ceasing to use the rail level crossing located to the west of James
Ruse Drive, which could improve network conditions to the south of the Project Area.

Conversely, works associated with the Parramatta Light Rail project may cause disruption to the road
network and the intersection of James Ruse Drive, Grand Avenue and Hassall Street.

The Clyde Barging Facility also has the potential to result in cumulative impacts with the Project and
the Parramatta Light Rail project. The Clyde Barging Facility would involve the transfer of machinery
and excavated material by barges on the Parramatta River to trucks from a site at the eastern end of
Grand Avenue. This transfer of machinery would also utilise the intersection of James Ruse Drive,
Grand Avenue and Hassall Street.

However, as the Project is expected to have a negligible and temporary impact on the arterial road
network, cumulative impacts with the Parramatta Light Rail project and the Clyde Barging Facility is
likely to be minor. To manage potential cumulative traffic impacts with the Parramatta Light Rail project
and Clyde Barging Facility, consultation with the project teams would be undertaken to gain an
understanding of likely timing, working hours and potential traffic impacts. Additionally workers and
heavy vehicle drivers would be encouraged to travel to the Project Area via the southern access route
(refer to mitigation and management measure TT3). This would also help avoid the further disruption
and/or congestion at the intersection of James Ruse Drive, Grand Avenue and Hassall Street, that
may occur at this location.

A summary of the mitigation and management measures to manage potential cumulative traffic and
transport impacts from the Project are outlined in Table 14-9.
Table 14-9 Mitigation and management measures – Traffic and transport cumulative impact assessment

Reference Mitigation and management measures Timing
TT7 Consultation with the Parramatta Light Rail project and Clyde

Barging Facility would be undertaken to gain an understanding of
project timing and traffic movements to avoid potential cumulative
traffic impacts where possible.

Stage 1 to Stage 5
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15.0 Biodiversity

15.1 Introduction
This chapter provides a summary of the biodiversity impacts identified in the Biodiversity Development
Assessment Report (BDAR) undertaken for the Project. The BDAR was prepared by Biosis Pty Ltd
and is provided in Appendix I.

15.2 Scope of the assessment
The Secretary’s Environmental Assessment Requirements (SEARs) (refer to Appendix A) request
that this assessment provides the following; as presented in Table 15-1. Table 15-1 also presents
where in this chapter each of the requirements are addressed.
Table 15-1 SEARs – biodiversity

SEARs Where addressed

Biodiversity:
 assessment of biodiversity impacts in accordance with the

Biodiversity Assessment Method and documented in a BDAR; and
Section 15.6

 assessment of impacts on Green and Golden Bell Frog (GGBF)
habitat likely to be present on-site in artificial and modified habitats.

Section 15.6

The NSW Office of Environment and Heritage (OEH) also provided input to the SEARs. Where
applicable to this assessment, these requirements have also been addressed. This is discussed
further in the SEARs cross reference table provided in Appendix A.

15.3 Legislation and planning policy
15.3.1 Commonwealth legislation

Environment Protection and Biodiversity Conservation Act 1999

The Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth) (EPBC Act)
establishes a process for assessing the environmental impact of activities and developments where
’Matters of National Environmental Significance’ (MNES) may be affected. If an activity has the
potential for a significant impact, the activity would require approval from the Commonwealth under
Part 9 of the EPBC Act.

An assessment of the impacts of the Project on MNES against the considerations outlined in the
Matters of National Environmental Significance: Significant impact guidelines 1.1 (DoE, 2013) was
prepared to determine whether referral of the Project to the Commonwealth Minister for the
Environment is required. The assessment identified that impacts on MNES relevant to the Project
were considered unlikely to occur.

15.3.2 State legislation, policies and plans

State Environmental Planning Policy (Coastal Management) 2018

The State Environmental Planning Policy (Coastal Management) 2018 (Coastal Management SEPP)
aims to promote a co-ordinated approach to land use planning in the coastal zone of NSW in a
manner consistent with the objects of the Coastal Management Act 2016 (NSW) (CM Act). The SEPP
has replaced the now repealed:

 SEPP No. 14 Coastal Wetlands;

 SEPP No. 26 Littoral Rainforests; and

 SEPP No. 71 Coastal Protection.
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Due to the avoidance of direct and indirect impacts to the riparian vegetation and the Project resulting
in improvements to the surface water and groundwater flows to the mapped wetland vegetation, the
Project would not significantly impact upon the values listed under the Coastal Management SEPP.
This is discussed further in Section 15.6, Chapter 8 Soils, groundwater and contamination and
Chapter 9 Surface water, wastewater and flooding.

15.3.3 Biodiversity Conservation Act 2016

The purpose of the Biodiversity Conservation Act 2016 (NSW) (BC Act) is to maintain a healthy,
productive and resilient environment for the greatest well-being of the community, now and into the
future, consistent with the principles of ecologically sustainable development.

Section 7.9 of the BC Act states that an application for State Significant Development (SSD) must be
accompanied by a BDAR. Appendix I includes a BDAR. A BDAR must meet the requirements of the
NSW Biodiversity Assessment Method (BAM) (OEH, 2017a). The BDAR in Appendix I meets these
requirements.

15.3.4 Fisheries Management Act 1994
The Fisheries Management Act 1994 (NSW) (FM Act) provides for the identification, conservation and
recovery of threatened fish, aquatic invertebrates and marine vegetation.

Potential impacts on aquatic and marine biota are discussed in Section 15.6.

15.3.5 Biosecurity Act 2015

The Biosecurity Act 2015 (NSW) was enacted to provide for the identification, classification and control
of Priority Weeds with the purpose of determining if a biosecurity risk is likely to occur from:

 the introduction, presence, spread or increase of a pest into or within the State or any part of the
State; and

 a pest plant has the potential to; harm or reduce biodiversity or out-compete other organisms for
resources, including food, water, nutrients, habitat and sunlight.

Potential biosecurity impacts and recommendations to mitigate the biosecurity risks are provided in
Section 15.6.

15.4 Method of assessment
15.4.1 Overview

The purpose of this assessment was to apply the BAM (OEH, 2017a) to assess the potential impacts
of the Project to threatened species, populations and ecological communities (biota) listed under the
BC Act and/or the EPBC Act. This assessment was reported in a BDAR which involved:

 identifying the Study Area;

 undertaking a desktop review of existing information;

 carrying out a flora survey;

 identifying and assessing the potential impacts; and

 recommending mitigation and management measures.

These are discussed further in the following section.

15.4.2 Study Area and Project Area

The Study Area for the assessment is comprised of the land associated with the former Clyde Refinery
(the ‘Site’) and local sensitive environments that may be impacted by the Project, either directly or
indirectly (refer to Figure 15-1). Beyond the Site boundary, these sensitive environments include:

 the riparian vegetation along the Duck River; and

 the Duck River.
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Only certain areas within the Western Area would be directly impacted by the Project. These areas are
contained within the Project Area. The Project Area has been refined to exclude the remnant
vegetation along the Duck River riparian area and the drainage line running north-south along the
western boundary of the Western Area. This has resulted in no direct removal of remnant native
vegetation (including along the Duck River) from the Project Area as a result of the Project.

Another key consideration for the assessment is that the Project Area is largely within the project area
for the approved Clyde Terminal Conversion Project (SSD 5147) (the ‘Conversion Project’). The
Conversion Project is ongoing within the Project Area and will be completed prior to the Project
commencing. As such, the final condition of the Project Area following completion of the Conversion
Project is what must be considered as the baseline for this assessment. This has been taken into
consideration in Section 15.5.

15.4.3 Desktop review

This assessment involved a desktop review of existing information using relevant databases, spatial
data, literature and previous reports for the Study Area. Key information utilised includes:

 Commonwealth Department of the Environment and Energy (DoEE) Protected Matters Search
Tool for matters protected by the EPBC Act (DoEE, 2018a);

 NSW OEH BioNet Atlas of NSW Wildlife for threatened biota listed under the BC Act (OEH,
2018b);

 PlantNET (the Royal Botanic Gardens and Domain Trust, 2018); and

 BirdLife Australia, the New Atlas of Australian Birds 1998-2015 (Birdlife Australia, 2015).

Other sources of biodiversity information relevant to the study area were sourced from:

 The NSW Plant Community Types (PCTs), as held within the BioNet Vegetation Classification
database (OEH, 2018b);

 Relevant vegetation mapping, including The Native Vegetation of the Sydney Metropolitan Area
(OEH, 2016a);

 NSW Scientific Committee Final Determinations for locally occurring state listed threatened biota;

 Commonwealth Conservation and Listing Advice for locally occurring Commonwealth listed
threatened biota;

 Clyde Terminal Conversion Project Environmental Impact Statement (EIS) prepared by AECOM
Australia Pty Ltd (AECOM, 2013); and

 Ecological Assessment for the Clyde Terminal Conversion Project EIS prepared by AECOM
Australia Pty Ltd (AECOM, 2013).

This information, as well as the other sources listed in Appendix I, provided context for the Study Area
and records of flora and fauna.

15.4.4 Study Area investigation

Regional vegetation mapping (OEH, 2016a) and database searches were reviewed to inform the
BDAR. Based on the results of the background review and the requirements of the BAM with respect
to this BDAR, surveys were designed for the Study Area and Project Area, by Biosis BAM Accredited
Assessor, Rebecca Dwyer.

A floristic assessment of the Study Area was undertaken by Biosis on 9 October 2017 by qualified and
experienced ecologist, Callan Wharfe (Senior Ecologist). The Study Area was surveyed in accordance
with the BAM (OEH, 2017a), the NSW Guide to surveying Threatened Plants (OEH, 2016b) and
random meander methods (Cropper, 1993).

15.4.5 Assessment and management measures

Following the desktop review and Study Area investigation, an impact assessment has been
undertaken. This impact assessment assessed the potential direct, indirect and prescribed impacts of
biodiversity values in the Study Area.
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In order to assess the impact of the Project on downstream water-dependent fauna and flora and
groundwater dependent ecosystems (GDEs), an assessment of the potential for the Study Area and
Project Area to support GDEs was undertaken using both the Bureau of Meteorology’s Groundwater
Dependent Ecosystems Atlas (BOM, 2018b) and metadata from State of NSW (DPI Water) 2016.

Once potential impacts are understood, if required, threshold offsets would be calculated in
accordance with the BAM to inform if offsetting through biodiversity credits is required. Biodiversity
credits are generated from management actions that improve biodiversity values and are used to
offset the loss of biodiversity values on development sites. Biodiversity credits may be created from a
BioBank site and traded as required to offset project impacts on biodiversity.

Where required, mitigation and management measures to assist the final design of the Project to
further avoid and minimise impacts on biodiversity within and surrounding the Study Area have also
been provided.

15.5 Existing environment
15.5.1 Study Area context

This section describes the landscape and site context of the Study Area, including the landscape
features, soils, vegetation, waterbodies and connectivity features present within the Project Area and
within a 1,500 m buffer to the Study Area, as required by the BAM. Table 15-2 provides a summary of
the existing landscape features.
Table 15-2 Existing landscape features within 1500 m to the Study Area

Landscape features Description

Bioregions The Study Area occurs within the Sydney Basin bioregion and the
Cumberland subregion. The Sydney Basin bioregion occupies about 4.5 per
cent of NSW and is one of two bioregions contained wholly within the State.
The bioregion extends from just north of Batemans Bay to Nelson Bay on the
central coast, and almost as far west as Mudgee. The Sydney Basin
Bioregion is one of the most species diverse in Australia.

Mitchell Landscape The Study Area occurs within the Sydney Basin Pittwater Port Jackson
Mitchell Landscape. This landscape occurs as a deep elongated harbour with
steep cliffed margins on horizontal Triassic quartz sandstone. Small pocket
beaches and more extensive Quaternary estuary fill of muddy sand occur at
the head of most tributary streams. General elevation is 0 m to 80 m with
local relief of 10 m to 50 m.

Soil The Study Area is mapped as Disturbed Terrain on the Sydney 1:100k soil
landscape mapping (Chapman & Murphy, 1989). This soil landscape is
defined by extensive disturbance from human activity, including complete
disturbance, removal or burial of soil. Refer also to Chapter 8, Soils,
groundwater and contamination.

Native vegetation extent A total of 48.9 hectares of native vegetation is mapped as occurring within
the 1,500 m buffer area by the Native Vegetation of the Sydney Metropolitan
Area (OEH, 2016a) mapping project. A list of PCT identified from the existing
vegetation mapping is provided in Appendix I.

Cleared areas The Project Area was largely devoid of vegetation at the time of assessment.
Cleared areas within Project Area, Study Area and buffer include existing
urban and industrial areas, road infrastructure, and the concrete foundations
and redundant infrastructure which comprise the primary landscape type
present in the Project Area.
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Landscape features Description

Rivers and streams The Study Area is located within the Greater Sydney Local Land Services
Region and the Port Jackson/Georges River catchment. The Study Area is
bordered by Duck River to the south and is 1 km from the confluence of Duck
River (a third order watercourse) and the Parramatta River (a fourth order
watercourse). There are no mapped watercourses or drainage lines within
the Project Area. Stormwater drainage channels that divert surface water to
Duck River (and other receivers) occur within the Project Area and collect
and treat dirty water within the Clyde Terminal’s stormwater/wastewater
management system.
Duck River and the Parramatta River are identified as TYPE 1 (Highly
sensitive key fish habitat) and CLASS 1 (Major key fish habitat) waterways
respectively.

Wetlands There are no wetlands within the Project Area or Study Area. A man-made
wetland (the ‘Wetland’) that occurs within the Study Area supports a known
population of GGBF, as well as Swamp Oak Floodplain Forest and Coastal
Saltmarsh Threatened Ecological Communities (TECs) and threatened flora;
namely Downy Wattle and Narrow-leaved Wilsonia.

Connectivity features The Study Area is not considered to form part of a habitat corridor for native
flora or fauna and therefore there are no habitat connectivity features within
the Study Area.

Areas of geological
significance

There were no recorded karst, caves, crevices, cliffs or other areas of
geological significance within the Study Area or within the 1,500 m buffer
area surrounding the Study Area.

Soil hazard features Vegetated parts of the Study Area alongside Duck River are mapped as
being Class 2 Acid Sulphate Soils. Cleared parts of the Site are mapped as
Class 4 Acid Sulphate Soils (western half), and Class 3 Acid Sulphate Soils
(eastern half) (Parramatta Local Environment Plan 2011).

Groundwater dependent
ecosystems

The estuarine mangrove forest vegetation within the riparian zone of Duck
River is identified as ‘High potential GDE – from national assessment’ (Office
of Water, 2012).

15.5.2 Native vegetation

The Project Area has been assessed as not supporting native vegetation that would be representative
of any NSW PCTs. Vegetation within the Project Area consists of planted native and exotic species in
a managed industrial landscape setting, and disturbance tolerant species growing as weeds across
the Study Area.

The vegetation present within the broader Study Area (outside the Project Area) was found to
comprise of the Swamp Oak floodplain swamp forest Sydney Basin Bioregion and South East Corner
Bioregion as illustrated in Figure 15-1. The vegetation is described as having mature Swamp Oak
dominating the plant community within the Study Area. The Swamp Oak is present along the southern
and western boundary of the Study Area between the mangrove forest vegetation fringing Duck River
and the cleared areas within the Project Area. The vegetation occurs patchily along the southern
boundary of the Study Area and continues in a similar manner towards the Parramatta River and
surrounding the man-made Wetland in the north-east of the Study Area. A more or less continuous
occurrence of the Swamp Oak exists along the drainage line adjacent to the western boundary of the
Study Area and Project Area.
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15.5.3 Threatened species

Table 15-3 provides a list of threatened species expected to occur within the Study Area. This data is
from the Threatened Biodiversity Data Collection and the BAM Calculator.
Table 15-3 Threatened species expected to occur within the Study Area

Scientific name Common name Class of credit Habitat
type

NSW
listing
status

Cth.
listing
status1

Botaurus poiciloptilus Australasian Bittern Ecosystem -- Endangered Endangered

Climacteris picumnus
victoriae

Brown Treecreeper
(eastern
subspecies)

Ecosystem -- Vulnerable Not listed

Dasyurus maculatus Spotted-tailed Quoll Ecosystem -- Vulnerable Endangered

Ephippiorhynchus
asiaticus

Black-necked Stork Ecosystem -- Endangered Not listed

Mormopterus
norfolkensis

Eastern Freetail-bat Ecosystem -- Vulnerable Not listed

Ptilinopus superbus Superb Fruit-Dove Ecosystem -- Vulnerable Not listed

Chthonicola sagittata Speckled Warbler Ecosystem -- Vulnerable Not listed

Rostratula australis Australian Painted
Snipe

Ecosystem -- Endangered Endangered

Glossopsitta pusilla Little Lorikeet Ecosystem -- Vulnerable Not listed

Epthianura albifrons White-fronted Chat Ecosystem -- Vulnerable Not listed

Artamus cyanopterus
cyanopterus

Dusky
Woodswallow

Ecosystem -- Vulnerable Not listed

Haloragis exalata
subsp. exalata

Square Raspwort Species -- Vulnerable Vulnerable

Litoria aurea Green and Golden
Bell Frog

Species -- Endangered Vulnerable

Maundia
triglochinoides

Maundia
triglochinoides

Species -- Vulnerable Not listed

Melaleuca biconvexa Biconvex
Paperbark

Species -- Vulnerable Vulnerable

Myotis macropus Southern Myotis Species -- Vulnerable Not listed

Persicaria elatior Tall Knotweed Species -- Vulnerable Vulnerable

Petaurus norfolcensis Squirrel Glider Species -- Vulnerable Not listed

Wilsonia backhousei Narrow-leafed
Wilsonia

Species -- Vulnerable Not listed

Lathamus discolor Swift Parrot Species/Ecosystem Breeding Endangered Critically
Endangered

Miniopterus australis Little Bentwing-bat Species/Ecosystem Breeding Vulnerable Not listed
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Scientific name Common name Class of credit Habitat
type

NSW
listing
status

Cth.
listing
status1

Miniopterus
schreibersii
oceanensis

Eastern Bentwing-
bat

Species/Ecosystem Breeding Vulnerable Not listed

Pandion cristatus Eastern Osprey Species/Ecosystem Breeding Vulnerable Not listed

Phascolarctos
cinereus

Koala Species/Ecosystem Breeding Vulnerable Not listed

Pteropus
poliocephalus

Grey-headed
Flying-fox

Species/Ecosystem Breeding Vulnerable Vulnerable

Anthochaera phrygia Regent Honeyeater Species/Ecosystem Breeding Critically
Endangered

Vulnerable

Haliaeetus
leucogaster

White-bellied Sea-
Eagle

Species/Ecosystem Breeding,
Foraging

Vulnerable Not listed

Note:
1 Commonwealth listing status.

Fauna habitat assessments focussed on:

 identifying fauna habitats, assessing their condition and assessing their value to threatened
species;

 observations of animal activity and searches for indirect evidence of fauna (such as scats, nests,
burrows, hollows, tracks, scratches and diggings);

 habitat trees including large hollow-bearing trees, availability of flowering shrubs and feed tree
species;

 the condition of native vegetation and the presence of exotic species;

 the quantity of ground litter and logs;

 searches for indirect evidence of threatened fauna; and

 the general degradation of the site as a result of past industrial land management practices and
lack of maintenance.

As no vegetation was recorded within the Project Area of a structure, composition or function
representative of any PCTs, no potential habitat for any of the species listed in Table 15-3 was
assessed as present. As such, no further assessment including targeted survey, in accordance with
Section 6 of the BAM (OEH, 2017a) was undertaken, or is required.

Potential movement corridors and limited forage habitat was found to be present in the Study Area
(but outside the Project Area) for a number of the above listed threatened fauna species including:

• Black-necked Stalk (ecosystem credit);

• Eastern Freetail-bat (ecosystem credit);

• Green and Golden Bell Frog (species credit);

• Southern Myotis (species credit);

• Little Bentwing (ecosystem/species credit); and

• Eastern Bentwing-bat (ecosystem/species credit).

The Swamp Oak floodplain vegetation within the Study Area was surveyed for the presence of
threatened flora species during the field investigation undertaken in October 2017. No threatened
floras were recorded.
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15.5.4 Project Area following the Conversion Project

As outlined in Section 15.4, the approved Conversion Project includes the demolition of redundant
infrastructure within the Project Area. This Project is ongoing but will be complete in the Western Area
prior to the remediation works commencing. The final condition of the Project Area and the baseline
for this assessment is outlined below:

 existing aboveground redundant infrastructure has been removed;

 as the drainage systems are still required, these will continue to be utilised and the ongoing
maintenance of these drainage systems forms part of the Conversion Project. This maintenance
includes the removal of silt and debris, the removal of any vegetation, and the draining of any
pooled water across the Project Area;

 waste generated as a result of the Conversion Project will have been removed, recycled and/or
processed prior to the Project commencing; and

 some native and non-native landscape plantings and scattered occurrences of disturbed
vegetation present across the Project Area will remain following the completion of the Conversion
Project.

15.6 Impact assessment
15.6.1 Overview

This section identifies potential impacts of the Project (prescribed, direct and indirect) on the
biodiversity values in the Study Area and evaluates the significance of potential impacts in accordance
with the criteria detailed in Section 15.4.

The assessment has informed if offsetting of biodiversity credits is required for the Project.

15.6.2 Remediation (Stage 1 to Stage 5)

15.6.2.1 Actions to avoid impacts

As outlined in Section 15.4.2, the Project Area does not include PCTs or fauna habitat of value. As
such these values would not be directly impacted by the Project. The Project Area has also been
delineated to ensure that works do not encroach into the tree protection zones (TPZs) of the Swamp
Oaks along the river frontage with Duck River, thus avoiding potential impacts on these trees.

Potential fauna habitat present within the Project Area is of little value now and when considered in the
context of the final form of the ongoing approved works for the Conversion Project. Habitat potentially
present in the form of human made structures, including tanks and process units, has been removed
by the Conversion Project  and retained vegetation (not of sufficient structure/condition/function to be a
PCT) does not support high quality habitats for locally occurring threatened fauna.

No threatened flora habitat occurs within the Project Area.

15.6.2.2 Prescribed impacts

An assessment of prescribed biodiversity impacts was undertaken for the Project. Prescribed impacts
are those impacts prescribed to be assessed within the BAM and include impacts such as ‘impacts of
development on the connectivity of different areas of habitat of threatened species that facilitates the
movement of those species across their range’. Further information on prescribed impacts can be
found in Appendix I.

This assessment concluded that Project is unlikely impact upon on any of the prescribed impacts,
given that there would be no disruption to the habitat and/or movement of threatened species or
ecological communities within the Project Area.

15.6.2.3 Direct impacts

An assessment of the potential direct impacts of the Project has been undertaken and is presented in
Table 15-4.
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Table 15-4 Potential direct impacts

Type Direct impacts

Native vegetation There would be no direct impacts to native vegetation from the Project. Some
native vegetation would be removed as a result of the Project where it
remains following the Conversion Project, including the Swamp Oak and
small trees and shrubs present as landscape planting. This vegetation has
been assessed as not being of a sufficient structure, composition and
function to represent a PCT. This vegetation does not support any habitat for
threatened flora due to significant historical and ongoing disturbance to the
ground layer, and supports negligible potential foraging habitat for highly
mobile threatened bird and bat species as part of a larger home range. Given
this, no further assessment or offsetting in accordance with the BAM (OEH,
2017a) is required.

Threatened species
associated with non-
native vegetation

Areas of exotic grassland are likely to remain present within the Project Area
following the completion of the Conversion Project. These grasses may
provide shelter and foraging opportunities for the GGBF that have dispersed
into the Project Area during the Project.
There are no significant occurrences of exotic trees or shrubs considered
likely to provide forage or shelter habitat to other locally occurring threatened
fauna species. Exotic vegetation does not support any habitat for threatened
flora.

Threatened species
associated with
human made
structures

As stated in Section 15.4.2, works approved under the Conversion Project
(including infrastructure to be demolished or to undergo ongoing
maintenance) are not part of the Project. As such, human made structures
within the Project Area which may provide habitat for locally occurring
threatened species, and are subject to the current assessment, are highly
limited. A number of underpasses exist across the Project Area where access
roads cross wider drainage channels or channels housing pipework. These
areas are low to the ground (<1.5 metres in height), are open to light spill,
generally comprise smooth concrete with no gaps or cracks and as such
have been assessed as unlikely to provide habitat for microbats.
Given the above, the Project has been assessed as unlikely to impact upon
threatened species associated with human made structures.

Green and Golden
Bell Frogs

The Clyde/Rosehill key population of GGBF is centred around the Wetland
present in the north-east of the Site, approximately 500 m from the Project
Area. The GGBF is listed as Vulnerable under the EPBC Act. The Project
occurs adjacent to known habitat utilised by the important ‘Clyde/Rosehill key
population’ of the species (DECCW, 2008) and as such an assessment of
potential impacts in accordance with the EPBC Act has been undertaken.
GGBF are known to disburse and forage over large distances and as such
cannot be discounted from occurring within the Project Area, which supports
potential low condition dispersal and forage habitat in the form of exotic grass
tussocks and a densely grassed area.
Removal of this habitat as a result of the Project is not considered likely to
result in a substantial loss of foraging habitat for the population as areas of
higher quality habitats would be maintained closer to the Wetland and within
the Duck River and Parramatta River riparian zones.
Based on a sound understanding of the occurrence and habitat preference of
this species, it is concluded that the Project is unlikely to significantly impact
GGBFs. On this basis, the EPBC Act is unlikely to be triggered and referral of
the Project to the Australian Government Minister for the Environment would
not be required. For further discussion refer to Appendix I.
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Type Direct impacts

Groundwater
dependent
ecosystems

Works associated with the Project are not expected to result in permanent
interruptions to ground flow, or result in significant groundwater drawdown. A
key aspect of the Project is the management of contaminated groundwater
through the soil remediation works, and as such it can be expected that
potential negative impact on GDEs associated with poor quality groundwater
would be reduced. Chapter 8 Soils, groundwater and contamination
provides further mitigation and management measures to improve the
groundwater conditions.
As such, negative impacts to GDEs present within the Duck River riparian
zone and downstream water-dependent fauna and flora more broadly are not
expected occur as a result of the Project.

Hydrology The Project would include the management of stormwater and wastewater in
accordance with appropriate measures and a Soil and Water Management
Plan (refer to Chapter 9 Surface water, wastewater and flooding). The
Project includes progressive separation of the Project Area from the existing
stormwater/wastewater system and installation of stormwater management
for final landform. Following the completion of Stage 4, the final landform
would be complete and would include a layer of topsoil, and grasses, swales,
with stormwater managed by overland flow. Impacts to biodiversity values are
not expected to occur as a result of the changes to the hydrology of the
Project Area.

15.6.2.4 Indirect impacts

The Project has the potential to result in inadvertent impacts on adjacent retained habitat or
vegetation. Such indirect impacts include reduced viability of the adjacent habitat due to edge effects
and noise, dust or light spill, loss of breeding habitats, transport of weeds and pathogens from the
Project Area to adjacent vegetation, fragmentation of movement corridors and disturbance to specialist
breeding and foraging habitat.

The Project would not result in a significant increase in edge effects impacting upon the retained
vegetation at the southern edge of the Study Area. This vegetation already occurs adjacent to cleared
land, which would be remediated. No further impact that may reduce the viability of this vegetation
would occur. The Study Area has been assessed to contain minimal breeding habitat and no breeding
habitats were recorded within the Project Area. As such, no breeding habitat would be lost as a result
of the Project.

Potential biosecurity risks would be managed as part of the Project’s Long Term Environmental
Management Plan (LTEMP) in order to mitigate the transport of weeds and pathogens to adjacent
vegetation areas. Specific mitigation and management measures would also be implemented to
minimise indirect impacts to Green and Golden Bell Frogs. The Project Area does not include any
movement corridors and so would not involve the fragmentation of any existing corridors.

Overall, it has been considered that the mitigation and management measures would minimise the
likelihood of occurrence of these potential indirect impacts during the Project.

15.6.2.5 Offsets and biodiversity credits

No threatened species or ecological communities listed under the BC Act and/or identified as
‘potential’ serious and irreversible impact entities by the Guidance to assist a decision-maker to
determine a serious and irreversible impact (OEH, 2017b) were recorded in the Project Area, or are
considered likely to be significantly indirectly impacted by the Project.

It is determined that the Project is unlikely to result in a serious and irreversible impact to biodiversity
values. All direct impacts to PCTs and the threatened species habitat they support have been avoided
by the Project. As such, offsetting through the transfer of biodiversity credits is not required because
the Project avoids impacts to native vegetation and impacts to threatened species and their habitats.
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15.6.3 Ongoing operation

Operational impacts on biodiversity as a result of the Project are generally considered negligible as
only minimal operational maintenance activities would be required, such as weed management.

15.7 Mitigation and management
15.7.1 Overview

Measures to address the potential impacts of the Project are summarised from all technical chapters in
this EIS in Chapter 20 Mitigation and management. These measures would be detailed, as relevant,
within management plans including a Project Management Plan, Remediation Environmental
Management Plan (REMP) and LTEMP.

Measures to address potential biodiversity impacts of the Project would be detailed in the REMP (in a
biodiversity management sub-plan) for works undertaken during Stage 1 to Stage 5 of the Project and
the LTEMP for the operation of the Project. These plans would detail the environmental controls,
mitigating measures, contingency plans and monitoring programs for during Stage 1 to Stage 5 and
during operation, respectively.

The mitigation and management measures to be included in the biodiversity management sub-plan, as
well as the LTEMP are discussed in more detail in the following section.

15.7.2 Remediation (Stage 1 to Stage 5)

Under the REMP, a management sub-plan for biodiversity (Biodiversity Management Plan(BMP))
would be prepared to provide measures to manage biodiversity impacts relating to the Project Area
during Stage 1 to Stage 5 of the Project. Such measures include:

 exclusion fencing to protect vegetation outside the Project Area;

 include measures in the BMP to mitigate against potential impacts on GGBF;

 all material stockpiles, vehicle parking and machinery storage would not be located in areas of
native vegetation that are to be retained;

 measures to manage cleared native vegetation, weeds, dust generation, sediment and erosion
and acid sulphate soils; and

 implementation of temporary stormwater controls to ensure that discharges to Duck River are
consistent with the requirements of the NSW Environment protection licence number 570 for the
Site (refer to Chapter 9 Surface water, wastewater and flooding).

Section 15.7.4 provides detailed mitigation and management measures for biodiversity. Where
impacts relate to soils, groundwater and contamination or surface water, wastewater and flooding,
measures have been provided in Chapter 8 Soils, groundwater and contamination and Chapter 9
Surface water, wastewater and flooding, respectively.

15.7.3 Ongoing operation
Impacts to biodiversity after completion of the Project would be negligible. The LTEMP would detail the
environmental controls, mitigation measures, contingency plans as outlined in Chapter 20 Mitigation
and management.

15.7.4 Summary

A summary of the mitigation and management measures to manage potential biodiversity impacts
from the Project are outlined in Table 15-5.



AECOM Viva Energy Clyde Western Area Remediation Project
Environmental Impact Statement

15-13

Table 15-5 Mitigation and management measures – biodiversity

Reference Mitigation and management measures Timing

BD1 Installation of appropriate exclusion fencing protecting vegetation
to be retained outside the Project Area. Exclusion fencing would
be placed at a distance sufficient to minimise impacts within the
vegetation’s TPZs and in accordance with AS4970-2009
Australiana Standard. Protection of trees on development sites
(Standards Australia Committee, 2009).
Fencing is to include appropriate signage such as 'No Go Zone' or
'Environmental Protection Area'.
The location of any 'No Go Zones' would be identified in site
inductions.
The above measures would be documented in the Biodiversity
Management Plan (BMP).

Stage 1 to Stage 5

BD2 To mitigate against potential impacts to the GGBF population the
following measures would be included in the BMP:
 works inductions that focus on the potential occurrence of the

species;
 pre-clearance surveys by an environmental representative as

needed of stockpiles and excavations to check for the
presence of GGBFs;

 management of stockpiles to minimise the chances of frogs
using them for shelter habitat (e.g. maintenance of sediment
fencing around stockpiles and no ponding of water);

 measures would also be implemented to minimise indirect
impacts to GGBFs through spread of Chytrid fungus; and

 an unexpected finds protocol which outlines the need to
engage a suitably qualified ecologist to relocate any GGBF
encountered in the Project Area.

Mitigation and management measures would be aligned with the
actions currently being undertaken during the Conversion Project
to maximise their successful implementation, and minimise
potential confusion surrounding requirements.

Stage 1 to Stage 5

BD3 Material stockpiles, vehicle parking and machinery storage would
be located within cleared areas and outside of vegetation
exclusion zones.

Stage 1 to Stage 5

BD4 Where appropriate, native vegetation cleared from the Project
Area should be mulched for reuse on-site, to stabilise bare ground
(or similar).

Stage 1 to Stage 5

BD5 Measures to minimise the potential for the spread of weeds would
be detailed in the BMP.

Stage 1 to Stage 5

Following the implementation of the above mitigation and management measures, the Project is
expected to have no residual impact on biodiversity. Therefore there are no cumulative impacts on
biodiversity expected. Further consideration of cumulative biodiversity impacts is discussed in
Chapter 19 Cumulative impacts.
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16.0 Historic heritage

16.1 Introduction
This chapter provides a summary of the historic heritage assessment undertaken for the Project. A
historic heritage assessment was prepared by AECOM and is provided in Appendix J.

16.2 Scope of the assessment
The Secretary’s Environmental Assessment Requirements (SEARs) (refer to Appendix A) request
that this assessment provides the following; as presented in Table 16-1. Table 16-1 also presents
where in this chapter each of the requirements are addressed.
Table 16-1 SEARs – historic heritage

SEARs Where addressed

Heritage:
 assessment of impacts on State

and local heritage.

 State and local heritage values are identified in
Section 16.5.

 Potential impacts are assessed in Section 16.6.
 Mitigation and management measures to avoid,

mitigate or manage potential impacts are
recommended in Section 16.7.

16.3 Legislation and planning policy
16.3.1 Commonwealth legislation

Environment Protection and Biodiversity Conservation Act 1999
The Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
defines ‘environment’ as both natural and cultural environments and therefore includes Aboriginal and
non-Aboriginal historical cultural heritage items. Under the EPBC Act protected heritage items are
listed on the National Heritage List (items of significance to the nation) or the Commonwealth Heritage
List (items belonging to the Commonwealth or its agencies).

Searches of the National Heritage List, Commonwealth Heritage List and Register of the National
Estate (RNE) were undertaken in August 2018 with no relevant listings identified within the Project
Area. Items identified adjacent the Project Area are described in Section 16.5.3. The RNE has been
suspended and is no longer a statutory list; however it remains as an archive.

Under Part 9 of the EPBC Act, any action that is likely to have a significant impact on a matter of
National Environmental Significance (known as a controlled action under the Act), may only progress
with approval of the Commonwealth Minister for the Department of the Environment. Matters of
National Environmental Significance include world heritage properties and national heritage places.

There are no world heritage properties or national heritage places located within or in close proximity
to the Project Area.

16.3.2 State legislation, policies and plans

Heritage Act 1977 (NSW)

The Heritage Act 1977 (NSW) was enacted to conserve the environmental heritage of NSW. Under
Section 32, places, buildings, works, relics, moveable objects or precincts of heritage significance are
protected by means of either Interim Heritage Orders or by listing on the NSW State Heritage Register
(SHR). Items that are assessed as having State heritage significance can be listed on the SHR by the
Minister on the recommendation of the NSW Heritage Council.

Archaeological relics (any relics that are buried) are protected by the provisions of Section 139. No
formal listing is required for archaeological relics; they are automatically protected if they are of local
significance or higher.
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Under Section 170 of the Heritage Act 1977, NSW Government agencies are required to maintain a
register of heritage assets. The Register places obligations on the agencies, but not on non-
government proponents, beyond their responsibility to assess the impact on surrounding heritage
items. The Site is not listed on any Section 170 registers.

A search of the SHR returned no results for within or adjacent the Project Area (refer to
Section 16.5.3).

Environmental Planning and Assessment Act 1979 (NSW)

The Environmental Planning and Assessment Act 1979 (NSW) (EP&A Act), administered by
Department of Planning and Environment (DPE), requires that consideration be given to
environmental impacts as part of the land-use planning process in NSW. In NSW, environmental
impacts are interpreted as including impacts to Aboriginal and non-Aboriginal (i.e. European) cultural
heritage. This chapter outlines the impacts of the Project on cultural heritage (refer to Section 16.6).

The EP&A Act also allows for the preparation of planning instruments to direct development within
NSW. This includes Local Environment Plans (LEP), which are administered by local government, and
principally determine land-use and the process for development control.

LEPs usually include clauses requiring that heritage be considered during development applications
and a schedule of identified heritage items be provided (refer to Section 16.5.3).

Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005

The Western Area falls within the boundary of the ‘Foreshore and Waterways area’ and is therefore
subject to the Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005 (Sydney
Harbour SREP), which is a deemed SEPP.

The SREP lists certain heritage items. Whilst there are no items listed in the Project Area, there is one
item on and close to the wider Site, namely No. 35 Shell Oil Refinery Wharf on the Duck River (refer to
Section 16.5.3).

Parramatta Local Environmental Plan 2011

The Site is located within the Parramatta Local Government Area (LGA). Part 5, Section 5.10 of the
Parramatta Local Environmental Plan 2011 (Parramatta LEP) relates to heritage conservation within
this LGA. All heritage items listed on the Parramatta LEP are included in Schedule 5. The Parramatta
LEP requires development consent for a range of heritage related activities including demolishing,
removing or altering heritage items and disturbing or excavating an archaeological site.

Heritage items listed in Schedule 5 of the Parramatta LEP have been identified in the area surrounding
the Project Area. There are no heritage items listed in the Parramatta LEP located within the Project
Area (refer to Section 16.5.3).

16.4 Method of assessment
The historic (also known as European or non-Indigenous/non-Aboriginal) heritage values of the Project
Area were assessed based on the known heritage values of previously identified and/or listed items,
as well as the potential for historical archaeological relics to be present in below ground (subsurface)
deposits. This assessment has been informed through:

 a review of legislation and policy relevant to the Project Area (refer to Section 16.3);

 a review of existing information about the Project Area; and

 an assessment of significance.

16.4.1 Desktop searches

The methodology used to establish the existing environment included desktop historical research.
Previously identified and/or listed heritage items and previous heritage assessments were reviewed.
Online searches of relevant heritage registers and databases (statutory and non-statutory) included:

 World Heritage List;

 Commonwealth Heritage List;



AECOM Viva Energy Clyde Western Area Remediation Project
Environmental Impact Statement

16-3

 National Heritage List;

 RNE (non-statutory archive);

 SHR;

 Parramatta LEP;

 State Heritage Inventory (SHI) (for Section 170 and Regional Environmental Plan (REP) listed
items); and

 Parramatta Archaeological Zoning Plan.

The following previous heritage assessments were also reviewed:

Clyde Terminal Historical Archaeological Assessment Clyde Terminal Conversion Environmental
Impact Statement (AECOM, 2013);

Clyde Terminal Conversion Project Historic Archaeological Assessment (Australian Museum
Consulting, 2015); and

Clyde Terminal SSD 5147 Modification Statement of Heritage Impact (AECOM, 2018c).

These registers, databases, and previous assessments were reviewed. Additional research was also
undertaken through the State Library of NSW and Trove. The information gathered was used to gain
an understanding of the heritage values associated with the Project Area and heritage items located
within the local area.

16.4.2 Significance of assessment criteria
In order to understand how a development would impact on a heritage item it is essential to
understand why an item is significant. An assessment of significance is undertaken to explain why a
particular item is important and to enable the appropriate site management and curtilage to be
determined.

The process of linking this assessment with an item's historical context has been developed through
the NSW Heritage Management System and is outlined in the guideline Assessing Heritage
Significance (NSW Heritage Office, 2001), part of the NSW Heritage Manual (Heritage Branch,
Department of Planning).

The Assessing Heritage Significance guideline establishes seven evaluation criteria under which a
place can be evaluated in the context of State or local historical themes. Similarly, a heritage item can
be significant at a local level (i.e. to the people living in the vicinity of the site), at a State level (i.e. to
all people living within NSW) or be significant to the country as a whole and be of National or
Commonwealth significance.

In accordance with the guideline Assessing Heritage Significance, an item will be considered to be of
State heritage significance if it meets more than one of the identified criteria (these are listed in
Appendix J).

The NSW Heritage Council requires the summation of the significance assessment into a succinct
paragraph, known as a Statement of Significance. The Statement of Significance is the foundation for
future management and impact assessment.

An initial assessment of significance was undertaken for the former Clyde Refinery in 2013 (AECOM,
2013), with an updated significance assessment by AECOM in 2018 (AECOM, 2018c) (refer to
Section 16.5.4).

16.5 Existing environment
16.5.1 Historical context

The historical context of the Site aids in the determination of the archaeological potential and heritage
significance of the Project Area. The Site has had four historical phases: Aboriginal occupation; early
land grants, John Fells & Co. and British Imperial Oil/Shell.
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Aboriginal occupation (Pre c.1804)

The Project Area falls within the traditional country of the Darug (also spelt Dharuk, Dharruk, Dharug
and Daruk) language group. Further details regarding Aboriginal occupation of the area can be found
in Chapter 17 Aboriginal heritage.

Early land grants: Elizabeth Farm (1793-1918)

In 1793, John Macarthur (c.1767-1834) was granted 100 acres of land adjacent to the Parramatta
River. Macarthur named the property ‘Elizabeth Farm’ after his wife. By 1800, Elizabeth Farm
comprised nearly 300 acres and was used for cattle and sheep grazing.

On 8 October 1816, the Crown granted John Macarthur an additional 850 acres of land, which
encompassed the area occupied by the former Clyde Terminal.

Elizabeth Farm was purchased in 1881 by Septimus Alfred Stephen. Stephen and his brother, Arthur,
subdivided and sold off the property in four parts over three years.

The 1926 St Johns parish plan indicates that the northern portion of the Site had been resumed for a
sewerage farm, but it also notes on the plan that it was “now sold”, indicating that the works were
never constructed.

Early land grants: Commonwealth Oil Corporation (1908-1911)

From the 1860s onwards, the Australian shale oil industry supplied a small proportion of Australia’s oil
needs. Until the 1920s, shale oil was refined at small scale distillation plants near the shale mining
sites, predominantly in the state of NSW.

In 1908 the Commonwealth Oil Corporation (COC) purchased a large expanse of scrubby land at the
confluence of the Parramatta and Duck rivers, on land formerly part of the Elizabeth Farm estate, for
future shale oil expansion. In 1911 the COC went into receivership. No evidence can be found that
COC constructed or operated a refinery on the Site. This land was subsequently acquired from COC
by John Fell and Company Pty Ltd (John Fell & Co.) in 1913, when all the assets of the COC were
transferred (Murray, 2001).

Establishment of the Clyde Refinery: John Fells & Co. (1918-1927)
John Fell & Co. was established to refine, blend and distribute oil, and went on to become a pioneer of
the Australian oil industry (Macleod, 2012).

In 1918 the company supplemented its existing shale oil operations at Newnes by establishing a shale
oil refinery on 60 acres of land at Clyde, NSW. The land upon which John Fell & Co. established the
refinery had previously been part of Elizabeth Farm, before being transferred to the COC in 1908
(Shell Company of Australia, n.d.).

The genesis of the refinery remains unclear, but it is likely that it was John Fell & Co. who commenced
construction. A Shell publication (Shell Company of Australia, n.d.) stated that John Fell & Co. decided
to establish a shale oil refinery at Clyde in 1918.

In 1925, John Fell & Co. Pty Ltd consolidated their operations at Clyde, moving the storage and
processing plant from Gore Bay and refining equipment from Newnes, to the Site. John Fell & Co. then
signed an agreement with Shell for the supply of 1,500 tonnes of crude oil per month, with refining
commencing at Clyde in 1926. Approximately 40 people were employed at the Clyde Refinery,
handling the refining and distribution operations. Access to the Site was generally limited to the railway
siding, with the Clyde Refinery producing Dux Motor Spirit, petroleum, coke, tractor distillate, gas oil,
and Ajax Power Kerosene. In 1927, the Duck River Wharf opened, which enabled crude feed stock to
be barged in along the Parramatta River from Gore Bay.

In 1927, the Clyde Refinery experienced a series of incidents which in due course resulted in the
refinery being sold to Shell (Shell, 1993)

Shell as owner/operator of Clyde Refinery (1928-2013)

The Clyde Refinery was one of the longest operating, and one of the most complex, oil refineries in
Australia. It operated from 1928 until 2013 and in that time underwent a series of major expansions.
Activities and expansions of the Clyde Refinery are a summarised in Table 16-2.
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Table 16-2 Summary of the former Clyde Refinery activities and expansions (1928-2013)

Period Description

1 January 1928 Shell gains ownership and operation of the Clyde Refinery.

30 July 1928 An additional seven acres of land purchased for expansions.

1929 to 1939 The Clyde Refinery underwent its first major expansion with further 150 acres
purchased from the Ford Motor Company in June 1930, which increased the total
extent of the Clyde Refinery to 217 acres (Shell, 1993). This expansion was
complemented by the purchase and construction of new equipment and buildings,
including the Dubbs Cracking Unit and boiler units and the drum and tin filling shed.

1941-1945 Following the outbreak of World War II, crude oil supplies were cut to the Clyde
Refinery and efforts were redirected to supplying and supporting the requirements
of the Australian armed forces. For the duration of the war, the primary function of
the Clyde Refinery was as a storage terminal and drum filling area. The only
products manufactured during this period were solvents from imported gasoline and
wash (gas) oil made from diesel fuels. Following the end of the war in 1945, crude
oil was once again available and refining operations at the Site recommenced.

1947 In 1947 construction of the bitumen plant and neutralised lubricated oil production
facilities began and were officially opened in 1948. The expansion culminated with
the commissioning of the LVI Lubricating Oil Plant and the official opening of new
laboratories at the Site in May 1953 (Shell, 1993).

1958-1959 From 1958-1959 the Clyde Refinery underwent its third major expansion and
development and involved the erection of a platformer, significant modernisation,
the extension of existing ancillary facilities, and the erection of double-storey
administration buildings.

1960-1963 Major additions during this expansion phase included the catalytic cracking
complex, high vacuum unit, ethylene and epikote plants, and the construction of
two pipelines.

1964 Shell completed construction of their Parramatta Terminal in 1964, which
subsequently replaced the Clyde Refinery as Shell’s primary distribution centre in
NSW. All marketing distribution functions, with the exception of bitumen and bulk
solvents, were transferred from Clyde across to the new Parramatta facility.

1966-1968 This expansion phase included the erection of a splitter treater, the introduction of
the No. 2 crude distiller, No. 7 steam boiler and turbo generator 1 (Shell, 1993).

1970 In 1970 an additional 35 acres of land was purchased from Mobil and a new
polypropylene plant was erected for Shell Chemical.

1974-1975 A water recovery treatment and reuse system was installed for refinery process
cooling in 1974-1975. This enabled the Clyde Refinery to be isolated from the
previous Parramatta River-Duck River system (Shell, 1993).

mid-1970s Following the conclusion of the major phases of expansion and development of the
Clyde Refinery in the mid-1970s, only minor additions and modifications were
made.

April 2012 In April 2012 Shell announced that the Clyde Refinery would permanently cease
refining operations as these operations were not economically sustainable.

2013 In 2013 refining activity at the Site ceased (LyondellBasell, 2014) but the Site
continued to operate as a finished fuels terminal.

2018 As of 2018, the Site remains in operation as the Clyde Terminal.

16.5.2 Physical development at the Site

The development of the Site over time can be traced through the analysis of sequential aerials of the
location. Table 16-3 presents observations made based on the available aerials (refer to Plates 2 to
10 of Appendix J).
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Table 16-3 Description of the Site based on aerial photographs

Year of
photograph Description

1930 This photograph indicates that the Shell facility, shortly after it was purchased from
John Fell & Co., was focussed on the corner of Devon and Unwin Streets. At this time,
the Clyde Refinery consisted of a tank farm of approximately 18 tanks. On the corner of
Colquhoun and Devon Streets there is a residential house, likely to be the manager’s
residence based on anecdotal evidence. The remainder of the facilities associated with
the Clyde Refinery are located along the southern boundary of the tank farm area.

1951 This photograph indicates there had been extensive development at the Site, including
two more houses along Devon Street. The Clyde Refinery is still consolidated to the
south of the tank farms. The Clyde Refinery appears to have been connected to the
tramway to the north by a track and series of branch lines. Oriented north-east to south-
west are two structures that appear to be rail loading facilities. The tank farm originally
comprised nine tanks and the six extant tanks in this area appear to be the same as
from this period. The wharf at the confluence of Parramatta River and Duck River was
in operation, and there appears to be a pipeline connecting the wharf to the Clyde
Refinery. The south-east portion of the Site remains undeveloped.

1961 This photograph indicates the office blocks are now present on-site. The Credit Union
and contractors facilities, as they still stand, are evident, as is the Administration
building for the bitumen rail loading facilities. A number of new tank farms and facilities
(e.g. Catalytic Cracking Unit) are evident and some are under construction, notably in
the south-east portion of the Site. A number of these appear to be the same as those
present on-site in 2013. The area adjacent to the confluence of Parramatta and Duck
rivers (near the wharf) remains largely undeveloped.

1965 This photograph indicates that a number of tank farms and facilities have been
constructed. The area at the confluence of Parramatta and Duck rivers (near the wharf)
remains largely undeveloped, although it appears a series of causeways have been
built through the swamp. The flares were in place by 1965.

1970 This photograph indicates that the distillate splitter treater and High Vacuum Unit is
operational in their 2013 locations. The collection of sheds that had stood on the corner
where platformer 3 was later built, have been demolished in this aerial. Some tank
farms have been extended or moved, with some additional tank farms under
construction. The houses on Devon Street are still extant.

1978 This photograph indicates that there have been extensive demolitions around the
bitumen loading gantry and to the east and south. These activities appear to have
removed the majority of the remaining infrastructure associated with the operation of
John Fell & Co. The water treatment facility (cooling treatment facility) has been
constructed. The main interceptor had been put in place by 1970. Between 1970 and
1978 the houses on Devon Street were demolished. The LPG Loading Facility had
been completed since 1970.

1986 This photograph indicates that there have been no major alterations to the Site since
1978. The movements control building had been constructed and the NSW State Office
had been constructed subsequent to the 1978 aerial and prior to that from 1986.

1994 This photograph indicates that the Central Control Room had been constructed. The
shed on the current Site of the bitumen loading gantry has been demolished, and the
gantry constructed. The mounded LPG Loading Facility has also been constructed at
this time.

2013 The 2013 aerial shows the Site at the time of its closure (where refinery infrastructure
was still present).

2017 The 2017 aerial shows that infrastructure including tanks have been removed since the
Clyde Refinery ceased operation.
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16.5.3 Register and database searches

A search of relevant heritage registers and databases was undertaken on 31 August 2018.

No items listed on the World Heritage List, Commonwealth Heritage List, National Heritage List and
the SHR were identified within the Project Area or within 200 metres (m) of the Project Area. This
distance was chosen to identify those sites close enough to be potentially impacted by the Project.

No items listed on the RNE (a non-statutory archive) or the Parramatta LEP were identified within the
Project Area; however four items were identified within 200 m of the Project Area (refer to
Figure 16-1). These are:

 RNE:

- Lower Duck River Wetlands (RNE No.19254, Registered Place) (also listed on the Auburn
LEP (I47)). This has been registered for its ecological value.

- Parramatta and Lane Cove Rivers Landscapes (RNE No.14309, Indicative Place). The listing
is undeveloped and contains no information regarding the significance of the area. It has not
been considered further.

 Parramatta LEP:

- Capral Aluminium (I575). This is listed for historical, associative and representative reasons
associated with local industry and manufacturing.

- Wetlands (I1) located in sections along the shores of Parramatta and Duck rivers, including
the Wetland within the north-east of the Site. This has been listed as it is an item of
ecological significance.

Four LEP items that are greater than 200 m from the Project Area (RTA Depot (I576), Silverwater
Bridge (I73), Pumping Station (I5) and Tram Alignment (I6)) are also shown on Figure 16-1 due to the
figure’s scale, however they are not included in this assessment as they would not be impacted by the
Project due to the distance from the Project Area.

In addition an item listed on the Sydney Regional Environmental Plan (Sydney Harbour Catchment)
2005 that is close to the Site is also shown on Figure 16-1. This item (No. 35 Shell Oil Refinery Wharf
on the Duck River) is also more than 200 m from the Project Area and is not discussed in this
assessment as it would not be impacted by the Project.

The Site is also located within the Parramatta Archaeological Management Unit 2966 (Parramatta
AMU 2966), as identified in the Parramatta Archaeological Zoning Plan. Parramatta AMU 2966
comprises the site of the Shell Company of Australia’s former refinery works, including associated
infrastructure, storage tanks and pipe complexes, as well as offices, amenities, and sealed internal
access roads. The Parramatta AMU 2966 was assessed as having no archaeological significance
(OEH, 2018c).
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16.5.4 Previous heritage assessments

In 2013, AECOM undertook an assessment to determine the impacts to heritage significance that may
be caused by the conversion of the former Clyde Refinery for use solely as a finished fuels terminal
(Clyde Terminal Conversion Project (State Significant Development (SSD) 5147) (the ‘Conversion
Project’)). Although not listed on any register, the former Clyde Refinery was determined by this
assessment to have State significance. A significance assessment was undertaken for the former
Clyde Refinery against the guideline Assessing Heritage Significance (NSW Heritage Office, 2001) at
this time.

The Historical Archaeological assessment (AECOM, 2013) found that the demolition of redundant
refinery infrastructure would have a negative impact on the significance of the Site. Conservation,
however, was determined not to be a viable option due to financial and practical reasons around on-
going management and maintenance. It was recommended that impacts be mitigated through archival
recordings and that two areas of archaeological potential, that were identified, be investigated further
(AECOM, 2013).

Further investigation of these two areas of archaeological potential was undertaken by Australian
Museum Consulting in 2015. This investigation concluded that a combination of construction
techniques and past disturbance within the two identified areas meant “there is no potential for
significant relics to be present”, with the recommendation that no further assessment or investigation
be undertaken (Australian Museum Consulting, 2015).

Based on the work undertaken by Australian Museum Consulting in 2015 an updated significance
assessment was completed by AECOM in 2018 (AECOM, 2018c) as outlined in the guideline
Assessing Heritage Significance (NSW Heritage Office, 2001). This significance assessment
concluded the following:

“The Clyde Terminal (former Clyde Refinery) is of State significance for its historical, associative
values. Historically, it demonstrates NSW’s increasing use of and reliance on fossil fuels and the
expansion of business in the State from import to production. It is associated with the Shell
Company, one of the leading producers and retailers of fuel in NSW.

The Clyde Terminal is of local social and technical significance. It is likely to be of social
significance to the local community as it has been an employer of locals for over 80 years and
has been an active participant and supporter of community events throughout that time. The
former Clyde Refinery can also demonstrate technical developments in the process of refining
Crude Oil.

Clyde Terminal does not have any potential for significant relics to be present at the site and that
excavations are unlikely to yield substantial information that is not readily available from other
sources.

…Note: Significance grading of individual components was not considered appropriate for Clyde
Terminal. Many of the structures that evidence the refinery activities have been demolished which
makes it difficult to make a comparison of individual elements that display varying grades of
significance.”

For the purposes of this assessment the significance remains as per the significance assessment
outlined above.

16.6 Impact assessment
16.6.1 Remediation (Stage 1 to Stage 5)

The potential heritage impact for each stage (Stage 1 to Stage 5, as outlined in Chapter 4 Project
description) of the Project is summarised in Table 16-4.
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Table 16-4 Potential heritage impact per Project stage

Stage Potential heritage impact

Stage 1 – preparation
works

There is the potential for a temporary impact to the identified heritage
values of the former Clyde Refinery as a result of Stage 1. This would be
related to changing the existing site landscape through additions of
fencing, temporary facilities, etc.

Stage 2 – removal of
redundant infrastructure
and waste

There is the potential for a permanent impact to the identified heritage
values of the former Clyde Refinery as a result of Stage 2 through the
removal of redundant infrastructure. Further to this, indirect impacts are
possible during this stage to the adjacent ecological listed items Lower
Duck River Wetlands (I47) and Wetlands (I1) if contaminated soil or water
migrates off-site and is inadvertently spread into these areas.

Stage 3 – remediation There is the potential for indirect impacts to the identified heritage values
for the adjacent ecological listed items (Lower Duck River Wetlands (I47)
and Wetlands (I1) if contaminated soil or water migrates off-site and is
inadvertently spread into these areas.

Stage 4 – landforming The impact to the identified heritage values of the former Clyde Refinery
associated with Stage 4 would be negligible as by this stage of works the
heritage elements within the Project Area would already have been
removed.
There is the potential for indirect impacts to the identified heritage values
for the adjacent ecological listed items (Lower Duck River Wetlands (I47)
and Wetlands (I1)) if sediment migrates off-site and is inadvertently
spread into these areas

Stage 5 – completion
works and
demobilisation

The impact to the identified heritage values of the former Clyde Refinery
associated with Stage 5 would be negligible as by this stage of works the
heritage elements within the Project Area would already have been
removed.
There is the potential for indirect impacts to the identified heritage values
for the adjacent ecological listed items (Lower Duck River Wetlands (I47)
and Wetlands (I1)) if the final landform is not managed to minimise off-site
soil and erosion impacts.

The Project would be undertaken within the bounds of the former Clyde Refinery, which has previously
been assessed to have State significance (refer to Section 16.5.4), although it remains unlisted on
any register. As outlined in Table 16-4, direct impacts from the Project (Stage 1 and Stage 2) to the
heritage value of the former Clyde Refinery have already been mitigated by previous archival
recordings as part of the Conversion Project.

Indirect impacts to the ecological items Lower Duck River Wetlands (I47) and Wetlands (I1) during
Stage 2 to Stage 5 can be avoided through appropriate control measures. A separate ecological
assessment has been undertaken (refer to Appendix I and Chapter 15 Biodiversity) and covers
protectionary measures for these ecological items. Chapter 8 Soil, groundwater and contamination
and Chapter 9 Surface water, wastewater and flooding also include measures to protect against
potential off-site impacts, including those that may adversely impact the items listed above.

Item Capral Aluminium (I575) is outside the bounds of the Project Area and would therefore not be
directly impacted. It is also unlikely that the Project would have any indirect impacts on this item.

16.6.2 Ongoing operation

The impact to the identified heritage values following completion of the Project would be negligible as
the heritage elements within the Project Area would already have been removed during the Project.

There is the ongoing potential for the interim final landform to impact on the Lower Duck River
Wetlands (I47) and Wetlands (I1) during operation if the landform is not managed to minimise off-site
soil and erosion impacts.
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16.7 Mitigation and management
16.7.1 Overview

Measures to address the potential impacts of the Project are summarised from all technical chapters in
this Environmental Impact Statement in Chapter 20 Mitigation and management. These measures
would be detailed, as relevant, within management plans including a Project Management Plan,
Remediation Environmental Management Plan (REMP) and Long Term Environmental Management
Plan (LTEMP).

Measure to address potential historic heritage impacts of the Project would be detailed in the REMP
(in a historic heritage section) for works undertaken during Stage 1 to Stage 5 of the Project and the
LTEMP for the operation of the Project. These plans would detail the environmental controls,
mitigating measures, contingency plans and monitoring programs for during Stage 1 to Stage 5 and
during operation, respectively.

The mitigation and management measures to be included in the historic heritage section of the REMP,
as well as the LTEMP are discussed in more detail in the following section.

16.7.2 Remediation (Stage 1 to Stage 5)

The Project has the potential to have both direct and indirect impacts to heritage items, including the
heritage value of the former Clyde Refinery and the nearby wetlands. Potential heritage impacts from
the Project can be summarised as:

 potential direct impacts to Site, associated with the removal of subsurface refinery infrastructure;
and

 potential indirect impacts to the Lower Duck Wetlands (I47) and Wetlands (I1), associated with
the potential for contamination and sediment to leave the Project Area and impact the ecological
value of these items.

Direct impacts from the Project (Stage 1 and Stage 2) to the heritage value of the former Clyde
Refinery have already been mitigated by previous archival recordings as part of the Conversion
Project. Indirect impacts to the ecological items Lower Duck River Wetlands (I47) and Wetlands (I1)
can be avoided through appropriate sediment, erosion and surface water control measures (refer to
Chapter 16 Biodiversity and Chapter 8 Soil, groundwater and contamination).

16.7.3 Ongoing operation
The impacts to heritage values after completion of the Project would be negligible and would be
associated with potentially impacting the ecological value of the Lower Duck River Wetlands (I47) and
Wetlands (I1). Impacts to these items would be managed through the LTEMP (refer to Chapter 8 Soil,
groundwater and contamination).

16.7.4 Summary

A summary of the mitigation and management measures to manage potential historic heritage impacts
from the Project are outlined in Table 16-5.
Table 16-5 Mitigation and management measures – historic heritage

Reference Mitigation and management measures Timing

HH1 Workers and contractors would be made aware of the heritage values of
the former Clyde Refinery and the three surrounding listed items of
Lower Duck River Wetlands (I47), Wetlands (I1) and Capral Aluminium
(I575), during the site induction.

Stage 1 to
Stage 5



AECOM Viva Energy Clyde Western Area Remediation Project
Environmental Impact Statement

16-12

Reference Mitigation and management measures Timing

HH2 As noted in the Australian Museum Consulting archaeological
assessment (Australian Museum Consulting, 2015), the north-west
portion of the Site has low potential to contain significant relics.
Notwithstanding this, should an unexpected find of likely significance be
uncovered (including artefact scatters (glass, animal bone, ceramic,
brick, metal etc.), building foundations, etc.), consistent with the
unexpected finds protocol from the Clyde Terminal Conversion Project
(SSD 5147), the following stop work procedure would be followed:
 all work in the nearby area is to cease immediately;
 contact OEH Heritage Branch; and
 depending on the possible significance of the relics, an

archaeological assessment and an excavation permit under the
NSW Heritage Act 1977 may be required before further works can
continue in that area.

Stage 1 to
Stage 5

Following the implementation of the mitigation and management measures above, there would be no
residual impacts from the Project on historic heritage. Therefore there are no cumulative impacts on
historic heritage expected. Further consideration of cumulative impacts is discussed in Chapter 19
Cumulative impacts.
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17.0 Aboriginal heritage

17.1 Introduction
This chapter provides a summary of the Aboriginal heritage assessment undertaken for the Project. A
detailed Aboriginal heritage assessment was prepared by AECOM and is provided in Appendix K.

17.2 Scope of the assessment
The Secretary’s Environmental Assessment Requirements (SEARs) (refer to Appendix A) requests
that this assessment provides the following, as presented in Table 17-1. Table 17-1 also presents
where in this chapter each of the requirements are addressed.
Table 17-1 SEARs – Aboriginal heritage

SEARs Where addressed

Heritage:
 identify and assess potential impacts on

Aboriginal cultural heritage values along
the Duck River frontage and describe
measures to avoid, mitigate and manage
any impacts.

 Aboriginal cultural heritage values are
identified in Section 17.5.

 Potential impacts are assessed in
Section 17.6.

 Management measures to avoid, mitigate
or manage potential impacts are
recommended in Section 17.7.

The NSW Office of Environment and Heritage (OEH) also provided input to the SEARs. Where
applicable to this chapter, these requirements have also been addressed. These are discussed further
in the SEARs cross reference table provided in Appendix A.

17.3 Legislation and planning policy
17.3.1 Commonwealth legislation

Aboriginal and Torres Strait Islander Heritage Protection Act 1984

The Aboriginal and Torres Strait Islander Heritage Protection Act 1984 (Commonwealth) (the ATSIHP
Act) provides for the preservation and protection of tradition, places, areas and objects of particular
significance to Indigenous Australians.

The ATSIHP Act can override state and territory laws in situations where a state or territory has
approved an activity, but the Commonwealth Minister prevents the activity from occurring by making a
declaration to protect an Aboriginal area or object. The Commonwealth Minister must consult the
appropriate Minister of that state or territory before making a declaration to protect an area or object in
a state or territory

No declarations relevant to the Project Area have been made under the ATSIHP Act.

Native Title Act 1993

The Native Title Act 1993 (Commonwealth) (NTA) provides for the recognition and protection of native
title for Aboriginal peoples and Torres Strait Islanders. The NTA recognises native title for land over
which native title has not been extinguished and where persons able to establish native title are able to
prove continuous use, occupation or other classes of behaviour and actions consistent with a
traditional cultural possession of those lands.

The NTA makes provision for Indigenous Land Use Agreements (ILUA) to be formed as well as a
framework for notification of Native Title Stakeholders for certain future acts on land where Native Title
has not been extinguished.

Searches of the Schedule of Applications (unregistered claimant applications), Register of Native Title
Claims, National Native Title Register, Register of Indigenous Land Use Agreements and Notified
Indigenous Land Use Agreements were undertaken in November 2018, with no relevant listings
identified for the Project Area.
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Environment Protection and Biodiversity Conservation Act 1999

Under Part 9 of the Environment Protection and Biodiversity Conservation Act 1999 Act
(Commonwealth) (EPBC Act), any action that is likely to have a significant impact on a matter of
National Environmental Significance may only progress with approval of the Commonwealth Minister
for the Environment. An action is defined as a project, development, undertaking, activity, series of
activities, or alteration.

Under the Act, protected heritage items are listed on the National Heritage List (items of significance to
the nation) or the Commonwealth Heritage List (items belonging to the Commonwealth or its
agencies). These two lists replaced the Register of the National Estate (RNE), which was closed in
2007 and is no longer a statutory list. Statutory references to the RNE in the EPBC Act were removed
on 19 February 2012. However, the RNE remains an archive of over 13,000 heritage places
throughout Australia.

Searches of the National Heritage List, Commonwealth Heritage List and RNE were undertaken in
October 2016, with no relevant listings identified for the Project Area.

17.3.2 State legislation, policies and plans
Environmental Planning and Assessment Act 1979

The Environmental Planning and Assessment Act 1979 (NSW) (EP&A Act), administered by
Department of Planning and Environment (DPE), requires that consideration be given to
environmental impacts as part of the development control process in NSW. In NSW, environmental
impacts are interpreted as including impacts to Aboriginal and non-Aboriginal cultural heritage.

Division 4.1 of Part 4 of the EP&A Act provides a determination regime for State Significant
Development (SSD). As detailed in Section 5.1 the Project was declared SSD by the Minister under
section 4.36(3) of the EP&A Act.

Pursuant to Section 4.41 of the EP&A Act, Aboriginal Heritage Impact Permits (AHIPs) are not
required for SSD projects that are authorised by a development consent. Potential impacts to
Aboriginal heritage values associated with SSD projects are typically managed under Aboriginal
Cultural Heritage Management Plans (ACHMPs). ACHMPs are statutorily binding once approved by
DPE.

National Parks and Wildlife Act 1974

The National Parks and Wildlife Act 1974 (NSW) (NPW Act), administered by the Office of
Environment and Heritage (OEH), is the primary legislation for the protection of Aboriginal cultural
heritage in NSW. The NPW Act gives the Secretary of OEH responsibility for the proper care,
preservation and protection of ‘Aboriginal objects’ and ‘Aboriginal places’, defined under the Act as
follows:

 an Aboriginal object is any deposit, object or material evidence (that is not a handicraft made for
sale) relating to Aboriginal habitation of NSW, before or during the occupation of that area by
persons of non-Aboriginal extraction (and includes Aboriginal remains); and

 an Aboriginal place is a place declared so by the Minister administering the NPW Act because the
place is or was of special significance to Aboriginal culture.  It may or may not contain Aboriginal
objects.

An AHIP issued under Section 90 of the NPW Act is required if impacts to Aboriginal objects and/or
places cannot be avoided. An AHIP is a defence to a prosecution for harming Aboriginal objects and
places if the harm was authorised by the AHIP and the conditions of that AHIP were not contravened.

As indicated in Section 1.3.1, pursuant to Section 4.41 of the EP&A Act, AHIPs are not required for
SSD projects that are authorised by a development consent.

Section 89A of the NPW Act requires notification of the location of Aboriginal sites within a reasonable
time, with penalties for non-notification. Section 89A is binding in all instances, including Division 4.1
projects.
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Parramatta Local Environmental Plan 2011

Clause 5.10 of the Parramatta Local Environmental Plan 2011 (Parramatta LEP) provides specific
provisions for the protection of heritage items, heritage conservation areas, archaeological relics,
Aboriginal objects and Aboriginal places of heritage significance within the Parramatta Local
Government Area (LGA). The definitions of these aspects of heritage in the Parramatta LEP are
provided in section 2 of Appendix K.

Under Clause 5.10 of the Parramatta LEP, development consent is required for activities resulting in
impacts to heritage, including impacts to archaeological sites, Aboriginal objects or Aboriginal places
of heritage significance.

Schedule 5 of the Parramatta LEP provides a list of heritage items, conservation areas and
archaeological sites within the Parramatta LGA. There are no relevant Aboriginal heritage listings for
the Project Area.

Parramatta Development Control Plan 2011

The Parramatta Development Control Plan 2011 (Parramatta DCP) provides detailed planning controls
for development in the Parramatta LGA and came into effect on 12 October 2011. Section 3.5.3 of
Part 3 of the Parramatta DCP pertains specifically to Aboriginal heritage and contains a series of
development controls for protecting and managing the known and potential Aboriginal heritage values
of Parramatta LGA. These controls have been considered however as the Project is a SSD the
planning controls required by the Parramatta DCP do not apply.

The Parramatta DCP identifies the Project Area as an area of Low Aboriginal Heritage Sensitivity, but
also an area of Aboriginal association.

17.4 Method of assessment
17.4.1 Baseline review

The Aboriginal heritage assessment has been informed through:

 a review of the Aboriginal Cultural Heritage Assessment Report (ACHAR) undertaken for the
Clyde Terminal Conversion Project (SSD 5147) (the ‘Conversion Project’) (AECOM, 2013);

 a review of legislation relevant to the Project Area;

 a review of landscape context of the Project Area with particular consideration to its Aboriginal
archaeological implications;

 a review of the archaeological context of the Project Area, based on published resources,
previous reports written for the Site and government databases; and

 visual inspection of the Project Area.

This information, alongside the SEARs presented in Table 1-1, informed the methodology for this
chapter.

17.4.2 Assessment approach
In 2012, AECOM was commissioned by the Shell Company of Australia Ltd (Shell) to undertake an
ACHAR for the Conversion Project. The Conversion Project encompassed the majority of the Project
Area, with the unassessed portion of the Project Area comprising land currently vacant and formerly
leased to AutoNexus Pty Ltd in the west of the Project Area (refer to Figure 2-2).

The key findings of the ACHAR undertaken for the Conversion Project, including those of its full
Aboriginal community consultation program, are of relevance to the Project. This point
notwithstanding, in order to identify potential impacts to Aboriginal cultural heritage values as a result
of the Project, AECOM has undertaken an updated review of existing environmental and
archaeological data sources for the Project and complimented this with a standalone visual inspection
of the Project Area, as outlined in Section 1.5.3.
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This approach is justified based on the conclusions of the ACHAR for the Conversion Project which
included:

 No new or previously recorded Aboriginal archaeological sites were identified during the field
inspection component of the assessment.

 The inferred pre-disturbance topography of the Project Area was unlikely to have encouraged
sustained Aboriginal activity or occupation. Aboriginal use of the Project Area is likely to have
taken the form of visits for resource collection.

 Disturbances resulting from the construction of the Clyde Refinery, including dredging, filling and
native vegetation clearance, are likely to have destroyed any evidence of past Aboriginal activity
within the Project Area (both surface and subsurface).

 Proposed impact areas within the Project Area were assessed as grossly disturbed, consisting of
active or redundant components of the refinery operation (i.e., existing infrastructure areas).

 A full program of Aboriginal community consultation was carried out as part of the ACHAR for
SSD 5147. While noting its cultural significance in general terms (i.e., as an important resource
zone and cultural landscape component), the Registered Aboriginal Parties involved in SSD 5147
identified no specific cultural values or concerns for the Project Area.

 On the basis of the above, AECOM recommended that no further Aboriginal heritage
investigations were warranted for SSD 5147. However, contingency management measures for
any Aboriginal objects uncovered during the Clyde Terminal Conversion Project were provided.

The Project Area has been refined so that the vegetation along the Duck River and the western border
of the Project Area are excluded from the Project Area and would not be disturbed. However, it should
be noted that, excluding extant mangrove and saltmarsh vegetation communities along and directly
adjacent to the Duck River, linear strips of vegetation along the southern and western margins
(outside) of the remediation Project Area were also observed to consist of historically planted trees.

17.5 Existing environment
Environmental variables such as topography, geology, hydrology and the composition of local flora
and faunal communities played an important role in influencing how Aboriginal communities moved
within and utilised their respective Country. In addition, an assessment of historical and contemporary
land use activities is important for understanding the formation and integrity of archaeological deposits,
as well as assessments of subsurface archaeological potential.

17.5.1 Landscape context
A summary of the landscape context of the Project Area (both regional and local) is provided in this
section. Further details on the regional and local geological context are provided in Chapter 8 Soils,
groundwater and contamination and Appendix K.

Topography and hydrology

The natural topography of the Project Area has been heavily modified through the development of the
Clyde Refinery. Nonetheless, historical reference materials suggests that, in pre- and early-post
European settlement times, the Project Area would have been characterised by relatively flat, low-lying
terrain subject to both permanent and intermittent flooding.

The Site is located at the confluence of the Parramatta and Duck rivers. The Parramatta River is the
main tributary of Sydney Harbour. Duck River is a major tributary of Parramatta River, which rises in
the suburb of Birrong, about 6 km to the south of the Site.

Prior to historical land use disturbances, this area likely comprised a highly productive and attractive
resource zone for Aboriginal people occupying or travelling through the Rosehill area.
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Rising sea levels during the post-glacial and early Holocene periods (peaking around 7,000 years ago)
had implications for Aboriginal people occupying the Sydney region, with diminishing land area and
associated environmental changes likely necessitating the modifications to traditional settlement
patterns. Therefore, the Project Area is unlikely to have encouraged sustained Aboriginal activity or
occupation. Aboriginal use of the Project Area is likely to have taken the form of short stay visits for
resource collection.

Geology and soils

Existing geological and geotechnical data indicate that the geology and associated soils of the Site,
including the Project Area, can be subdivided into four units (ERM, 2012). These comprise:

 Unit 1 (Fill material): Poorly compacted mixture of silt, clay and gravel, with localised areas of slag,
furnace ash and concrete. Typical thickness of about 0.5 metres (m) to 1 m, with maximum
reported thickness of 3 m. This unit was used to raise the level of the surface of the low lying tidal
swamp/mangrove area along the Parramatta and Duck rivers.

 Unit 2 (Estuarine sediments): Silty clay-clayey silt, with occasional sandy lenses and shell
fragments to a thickness of approximately 4 m. This unit is generally restricted to the area adjacent
to the Parramatta and Duck rivers.

 Unit 3 (Alluvial sediments): Tertiary alluvial sediments up to 20 m thick, including clay with sandy
lenses.

 Unit 4 (Residual clay) - residual Ashfield Shale less than 2 m thick.

On the basis of the above, it is concluded that stones suitable for flaked and/or edge-ground stone tool
manufacture would not have been available within or immediately surrounding the Project Area.

Excavated stone artefacts from sites in the Parramatta LGA indicate the collection and use of two rock
types, namely silcrete and silicified tuff, with a range of other lithic materials (e.g. quartz, silicified
wood, quartzite) also used, although not as intensively.

Flora and fauna

Native vegetation within, and directly adjacent to, the Project Area has been extensively modified as a
result of the development of the Clyde Refinery and Terminal and adjoining light industrial land uses.
Aboriginal scarred trees are considered unlikely to occur within this area. Today, vegetation is limited
to linear strips of planted and remnant vegetation, with the latter restricted to estuarine mangrove and
saltmarsh communities directly adjacent to the Duck River. Mapped vegetation communities within,
and directly adjacent to, the Project Area include estuarine mangrove, fringe forest (Swamp Oak
Floodplain Forest) and saltmarsh (AECOM, 2013).

Regarding the pre- and early-post-European settlement native vegetation regime of the Site,
McLoughlin’s (2000) investigation of the vegetation along the Parramatta River and its bays from 1788
to about 1940 suggests that this comprised an estuarine ‘complex’ of mangroves, salt marsh and
Casuarina/Melaleuca forest.

Native vegetation communities and locally occurring watercourses would likewise have supported a
large and diverse range of terrestrial, avian and aquatic fauna.

While available historical records provide only limited insight into Aboriginal exploitation of plants
across the Sydney Region (Attenbrow, 2010; Kohen, 1986), it can be said that the original vegetation
communities of the Site and its environs would have supplied Aboriginal people with a range of edible
and otherwise useful plant species.

Land disturbance

Field observations made during the visual inspection of the Project Area indicated that the land has
been grossly modified as a result of historical land use activities. This is consistent with available
historical reference materials.

Disturbances have resulted from the construction of the Clyde Refinery, including dredging, filling and
native vegetation clearance, as well as adjoining light industrial land uses. These are likely to have
destroyed evidence of past Aboriginal activity across the Site (including within the Western Area
boundary).
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17.5.2 Archaeological context

A summary of the archaeological context of the Project Area (both regional and local) is provided in
this section. A more detailed description of this context is provided in Appendix K.

17.5.2.1 Regional context

Sydney region

Available archaeological data indicate that Aboriginal people have occupied the Sydney region for at
least 36,000 years (CHM, 2005a; Williams et al. 2014). Excavated materials from these periods are
evidence of relatively small populations of Aboriginal people having high residential and low logistical
mobility (Attenbrow, 2010, CHM, 2008).

Late Pleistocene/early Holocene chipped stone items attest to a preference for silicified tuff sourced
from secondary geological sources such as the Hawkesbury-Nepean River gravels (McDonald 2008;
Williams et al. 2014). Retouched ‘tools’ include unifacially-flaked pebble implements, saws, burins and
a variety of scrapers, with unmodified utilised flakes also well represented (Kohen et al. 1984; Williams
et al. 2014). Stone tools such as these will have been complemented by a range of organic
implements such as wooden digging sticks, spears and boomerangs. However, these do not survive
archaeologically (Attenbrow 2010:154).

The rise and spread of complex fishing and stone working technologies indicates growing economic
specialisation. The use of stone working technologies is linked to increased foraging risk associated
with greater climatic variability as well as the redefinition of social space, reduction of resources
(Attenbrow et al. 2009; CHM 2008: 40). Complex, long-distance exchange networks are also shown
archaeologically (e.g., Attenbrow et al. 2012; Grave et al. 2012) as are important developments in
artistic activities (CHM 2008).

Port Jackson catchment

Investigations to date have generated a large body of archaeological data concerning pre-contact
Aboriginal settlement and subsistence patterns in the Port Jackson catchment, with hundreds of sites
having been identified and recorded in varying degrees of detail. Middens and rockshelter sites are
particularly well represented. However, a variety of other site types (e.g. grinding groove and rock
engraving sites, open artefact sites) have also been identified.

Collections of archaeological fauna items from the catchment indicate the exploitation, for food and
other purposes, of a wide range of terrestrial and aquatic resources, with marine fauna (e.g. fish)
forming a particularly important part of the diet of people living along the coast and estuaries.

Excavated stone, bone and shell artefact collections, indicate the production of a variety of implements
for use in activities such as fishing and hunting. It has been suggested that the majority date to the
mid-to-late Holocene.

Research conducted by Attenbrow (1990, 1991, 1992a, 1992b, 1994) suggests that “many activities,
including those relating to tool-making which probably happened at base campsites, took place close
to the estuarine and freshwater waterways as well as the marine shorelines”.

Site distribution patterns also suggest an occupational emphasis on coastal/estuarine environments
and the Hawkesbury Sandstone, with hinterland/freshwater environments and areas underlain by
Wianamatta shales used less intensively.

17.5.2.2 Local context

Parramatta LGA

Existing NSW OEH Aboriginal Heritage Information Management System (AHIMS) data indicate that a
large number of Aboriginal archaeological investigations have been undertaken within the Parramatta
LGA over the last few decades.

Existing archaeological data for this area identifies the most common site type as an open artefact
site, with the majority of previously recorded open artefact sites identified as a result of subsurface
archaeological investigations in heavily-developed urban contexts. Archaeological finds in the area are
dominated by flaked stone artefacts.



AECOM Viva Energy Clyde Western Area Remediation Project
Environmental Impact Statement

17-7

Despite over 200 years of European settlement, previous investigations within the Parramatta central
business district indicate the survival of Aboriginal archaeological objects and sites in subsurface
contexts, albeit with variable integrity depending on the nature and extent of local historical
disturbance.

Previous archaeological investigations of the Parramatta Sand Sheet1 (PSS) within the Parramatta
central business district have identified this sand body as a feature of high scientific and cultural
significance (CHM, 2005a, 2005b, 2006). Flaked stone assemblages from the PSS have revealed
changes over time in raw material use and associated stone artefact technologies, linked to the
shifting settlement and subsistence patterns of Aboriginal people occupying the greater Parramatta
area.

Variability in the PSS’s archaeological resource is also explained by varying levels of historical
disturbance, as well as Aboriginal people’s differential use of the areas bordering the Parramatta
River.

AHIMS database
The AHIMS database contains records of Aboriginal objects reported to the Director General of the
Department of Premier and Cabinet in accordance with Section 89A of the NPW Act. It also contains
information about Aboriginal places, which have been declared by the Minister to have special
significance with respect to Aboriginal culture. Previously recorded Aboriginal objects and declared
Aboriginal places are known as ‘Aboriginal sites’.

A search of the AHIMS database on October 2017 for a 16 kilometres squared (km2) area centred on
the Project Area (AHIMS search area) returned 93 site entries. Coordinates for the sites within the
AHIMS search area indicate that no registered sites are within or immediately adjacent to the Project
Area. The nearest site, an open artefact site ‘Sydney Turf Club Carpark’ (45-6-2559), is located
approximately 1.1 kilometres to the north-west of the Project Area.

17.5.3 Visual inspection

A visual inspection of the Project Area was undertaken on 20 November 2017 by AECOM
archaeologist Dr Andrew McLaren. The primary purpose of this inspection was to establish whether
the Project would, or would be likely to, harm any Aboriginal objects. The visual inspection was
undertaken using a combination of pedestrian and vehicle survey and focused on the vegetated
southern and western margins of the Project Area. Notes were taken regarding Ground Surface
Visibility (GSV), Ground Integrity (GI, i.e. land condition), and Aboriginal archaeological sensitivity and
impact risk. Impact risk was determined on the basis of archaeological sensitivity, as well as the nature
of the proposed activity.

Consistent with available historical reference materials and the findings of the Aboriginal cultural
assessment for the SSD 5147 project, the visual inspection confirmed that the overwhelming majority
of land within the Project Area has been grossly modified as a result of historical land use activities;
principally, the development of the Clyde Refinery but also adjoining light industrial land uses. Field
observations indicated that the Project Area currently consists principally of former refinery
infrastructure areas, now cleared following demolition works. Active and decommissioned components
of the refinery operation are also present in the north-western and north-eastern portions of the Project
Area. The westernmost portion of the Project Area was occupied by the AutoNexus car storage facility
at the time of the visual inspection (currently vacant).

Excluding extant mangrove and saltmarsh vegetation communities along and directly adjacent to the
Duck River, linear strips of vegetation along the southern and western margins of the Project Area do
not comprise remnant vegetation but rather historically planted trees. Ground surface visibility in these
areas was, in general, very poor due to grass cover and/or fallen tree matter.

No evidence of past Aboriginal occupation was observed during the visual inspection nor were any
lithic materials suitable for flaked and/or edge-ground stone tool manufacture.

1 The Parramatta Sand Sheet is an informal stratigraphic name for an extensive fluvial sand body present along both sides of
the Parramatta River within the Parramatta LGA.
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17.6 Impact assessment
The key findings of this Aboriginal heritage assessment are:

 there are no registered Aboriginal sites or places located within or immediately adjacent to the
Project Area (the nearest site is 1.1 kilometres away);

 visual inspection indicates that land within the Project Area has been subject to extensive
disturbance through historical and current land use activities;

 no Aboriginal objects were identified during the visual inspection undertaken for the Project;

 taking into account the nature and extent of past ground disturbances across the Project Area, as
well as the pre- and early-post European settlement landscape context of this area, the Aboriginal
archaeological sensitivity of land within the Project Area is assessed as negligible; and

 the potential for impacts to Aboriginal objects within the Project Area as a result of the Project is
considered to be negligible.

The Project Area has been refined so that the vegetation along the Duck River and the western border
of the Project Area are excluded from the Project Area and would not be disturbed. The potential for
impacts to Aboriginal cultural heritage within the Project Area as a result of the Project (both during
and after completion of the remediation works) is therefore considered to be negligible.

Impacts to Aboriginal heritage values associated with approved SSD projects are typically managed
under ACHMPs. ACHMPs are statutorily binding once approved by DPE. Based on the findings
above, an ACHMP is deemed to not be required for the Project.

No further Aboriginal heritage investigations are recommended for the Project.

17.7 Mitigation and management
17.7.1 Overview

Measures to address the potential impacts of the Project are summarised from all technical chapters in
this Environmental Impact Statement (EIS) in Chapter 20 Mitigation and management. These
measures would be detailed, as relevant, within management plans including a Project Management
Plan, Remediation Environmental Management Plan (REMP) and Long Term Environmental
Management Plan (LTEMP).

As the Project has been assessed as having a negligible impact on Aboriginal cultural heritage no
further Aboriginal heritage investigations are recommended for the Project and proposed mitigation
and management measures are associated with unexpected finds only.

The measure to address unexpected finds would be detailed in the REMP (in an Aboriginal heritage
section) for works undertaken during Stage 1 to Stage 5 of the Project and the LTEMP for the
operation of the Project. These plans would detail the environmental controls, mitigating measures,
contingency plans and monitoring programs for during Stage 1 to Stage 5 and during operation,
respectively.

The mitigation and management measures to be included in the Aboriginal heritage section of the
REMP, as well as the LTEMP are discussed in more detail in the following section.

17.7.2 Summary

The proposed management measure for potential impacts on unexpected Aboriginal heritage objects
is provided in Table 17-2.
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Table 17-2 Mitigation and management measure – Aboriginal heritage

Reference Mitigation and management measures Timing

AH1 Any items of potential Aboriginal archaeological or cultural
heritage conservation significance or human remains
discovered during remediation of the Project Area would be
managed in accordance with the unexpected heritage finds
and human remains procedure for the Project, which would
be prepared in accordance with the:
 NSW Police Force Handbook (2016); and
 NSW Health Exumation of Human Remains Policy

(2013).
The following standard unexpected heritage finds procedure
should be adopted (refer to Annexure A of Appendix K of
the EIS for further detail):
1. all works must cease immediately in the area to prevent

any further impacts to the object;
2. notify the Environmental Representative;
3. engage a suitably qualified archaeologist to determine

the nature, extent and significance of the find and
provide appropriate management advice; and

4. prepare and submit an AHIMS site card for the site.
In the event that potential human skeletal remains are
identified, the following unexpected humans remains finds
procedure should be followed:
1. all work in the vicinity of the remains should cease

immediately;
2. the location should be cordoned off and the NSW Police

notified; and
3. if the Police suspect the remains are Aboriginal, they

would contact the Office of Environment and Heritage
and arrange for a forensic anthropologist or
archaeological expert to examine the site.

Subsequent management actions would be dependent on
the findings of the inspection undertaken under Point 3 (refer
to Annexure A of Appendix K of the EIS for further detail on
these actions).

Stage 1 to Stage 5
and ongoing operation

Following the implementation of the management measure above, there would be no residual impacts
from the Project on Aboriginal heritage. Therefore there are no cumulative impacts on Aboriginal
heritage expected. Further consideration of cumulative impacts is discussed in Chapter 19
Cumulative impacts.
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18.0 Hazards and risks

18.1 Introduction
This chapter provides an assessment of the hazards and risks for the Project in accordance with the
Secretary’s Environmental Assessment Requirements (SEARs) and the NSW Department of
Planning’s Hazardous and Offensive Development Application Guidelines, Applying SEPP 33 (DoP,
2011) (Applying SEPP 33).

18.2 Scope of the assessment
The SEARs (refer to Appendix A) that are relevant to the hazards and risk assessment are provided
in Table 18-1. Table 18-1 also presents where in this chapter each of the requirements have been
addressed.
Table 18-1 SEARs – hazards and risk

SEARs Where addressed

Hazards and risk:
 a preliminary risk screening in accordance with State

Environmental Planning Policy No 33 - Hazardous and
Offensive Development and Applying SEPP 33
(Department of Planning, 2011), with a clear indication of
class, quantity and location of all dangerous goods and
hazardous materials associated with the development,
including but not limited to hazardous materials that can be
created during the process of remediation; and

The preliminary risk screening
assessment is provided in
Section 18.6.1.1.

 should the preliminary risk screening indicate that the
proposed development is “potentially hazardous”, a
Preliminary Hazard Analysis (PHA) must be prepared in
accordance with Hazardous Industry Planning Advisory
Paper No. 6, ‘Hazard Analysis’ (Department of Planning,
2011) and Multi-Level Risk Assessment (Department of
Planning, 2011).

A PHA is not required for the
Project. Refer to Section 18.6.

Waste:
 details of transport, handling, storage and use of dangerous

goods, chemical and products on-site, including measures
to minimise leakage and migration of pollutants.

Section 18.6.1.1 and 18.6.1.2.
Chapter 8 Soils, groundwater
and contamination and
Chapter 9 Surface water,
wastewater and flooding
provides details on minimising
leaks and migration of
pollutants. Chapter 12 Waste
management described the
measures to manage wastes
produced by the Project.

18.3 Legislation and planning policy
18.3.1 Work Health and Safety Act 2011

The Work Health and Safety Act 2011 (NSW) (WH&S Act) and its supporting Regulation 2017 (WH&S
Regulation) provide for a nationally consistent approach to health and safety throughout NSW
workplaces. A key principle of the WH&S Act is that workers and others are entitled to the highest
level of protection against workplace hazards and risks that is reasonably practicable to provide.

The WH&S Act applies to the storage and handling of dangerous goods and also includes specific
provisions regarding the management of asbestos and asbestos containing materials (ACMs).
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The WH&S Regulation sets out the procedures for dealing with asbestos in the workplace, as well as
the process of licensing certain personnel as official asbestos removalists. The Project is expected to
yield a certain amount of asbestos waste, or waste materials containing asbestos. Viva Energy would
abide by these regulations for dealing with asbestos waste. Issues regarding asbestos management
are considered in Chapter 8 Soils, groundwater and contamination and Chapter 12 Waste
management.

The WH&S Act and the WH&S Regulation defines major hazard facilities (MHFs), regulates their
operation and includes measures to prevent accidents occurring at MHFs. The Clyde Terminal is
classified as a MHF.

Any works to or modifications of a MHF need to be discussed with SafeWork NSW as the
administrators of the WH&S Act. The Project would not occur within the part of the Site where the
Clyde Terminal is located. Viva Energy regularly consults with SafeWork NSW regarding the Clyde
Terminal and will continue to do so moving forward. However, as the Project would not affect the MHF,
consent and approval of SafeWork NSW is not required.

Viva Energy has consulted with SafeWork NSW in regards to the Project (refer to Chapter 6
Stakeholder Engagement).

18.3.2 Environmentally Hazardous Chemicals Act 1985

The Environmentally Hazardous Chemicals Act 1985 (NSW) (EHC Act) provides the EPA with the
power to regulate the use of certain chemicals and chemical wastes in NSW by issuing Chemical
Control Orders (CCOs). Two CCOs have been made by the EPA under the EHC Act to control the use
of Polychlorinated Biphenyl (PCB) materials and wastes and scheduled chemical wastes, which
includes the management of such materials at the Clyde Terminal. The CCOs outline controls on the
generation, processing, storing, conveying and disposal of PCB and scheduled chemical materials or
wastes. Any PCB or scheduled chemical wastes generated as part of the Project above the limits
provided in the CCOs would be managed according to the CCO.

The management of wastes is discussed in Chapter 12 Waste management.

18.3.3 Protection of the Environment Operations (Waste) Regulation 2005
The Protection of the Environment Operations (Waste) Regulation 2005 (NSW) (PoEO Waste
Regulation) sets out provisions for tracking certain wastes as they are transported throughout NSW
and interstate. Some wastes managed by the Project, such as contaminated soils and asbestos, are
likely to be identified under Schedule 1 of the PoEO Waste Regulation as being required to be tracked
when transported off-site and disposed of. These waste tracking requirements relate to record keeping
that must be undertaken by consigners, transporters and receivers when these types of wastes are
transported.

All wastes received or removed from the Project Area would be stored, transported and disposed of in
accordance with PoEO Waste Regulation requirements and tracked via implementation of the Material
Tracking Plan.

18.3.4 Dangerous Goods (Road and Rail Transport) Act 2008
The Dangerous Goods (Road and Rail Transport) Act 2008 (NSW) (Dangerous Goods Act) regulates
the transport of dangerous goods by road and rail, to protect property and the environment and protect
public safety. The Dangerous Goods (Road and Rail Transport) Regulation 2014 (NSW) (Dangerous
Goods Regulation) defines a dangerous good as:

 a substance determined by a Competent Authority to be dangerous goods; or

 a substance that satisfies the dangerous goods classification criteria in Part 2 of the Australian
Code for the Transport of Dangerous Goods by Road & Rail (National Transport Commission,
2018) (ADG Code).

The Dangerous Goods Act and Regulation requires that dangerous goods are transported by
appropriately licenced vehicles and drivers. The Dangerous Goods Regulation also outlines provisions
for packaging, vehicle safety standards and documentation.
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As the Project would use, store and handle potentially dangerous goods the Project would be
undertaken in accordance with the Dangerous Goods Act and Regulation.

18.3.5 State Environmental Planning Policy No. 33 – Hazardous and Offensive Development
The State Environmental Planning Policy No. 33 – Hazardous and Offensive Development (SEPP 33)
provides an approach for the planning and assessment of potentially hazardous and/or offensive
development.

SEPP 33 applies to hazardous and offensive industries as well as potentially hazardous and offensive
industries. SEPP 33 requires a PHA to be completed for potentially hazards industry, which is defined
as industrial development, that when operating without proper controls would pose significant risk to
human health, life, property or the biophysical environment.

Whilst remediation activities are not technically a type of industry, a SEPP 33 risk screening
assessment has been completed for the Project in accordance with the Applying SEPP 33 guidelines.
The outcomes of this assessment are provided in this chapter.

18.3.6 Applying SEPP 33
The Applying SEPP 33 guideline provides guidance on how to interpret and implement SEPP 33 and
outlines a risk screening assessment for potentially hazardous industries.

The Applying SEPP 33 guideline defines hazardous materials as substances falling within the
classification of the ADG Code (refer to Section 18.3.7).

The screening assessment considers classes of materials, identified in the ADG Code, quantities of
the materials to be stored on-site, distance of the storage location to the site boundary and transport of
materials to and from the site, to determine if a proposed development is potentially hazardous. If the
results of the screening assessment indicate that the proposed development is potentially hazardous
then SEPP 33 will apply and a PHA is required.

Applying SEPP 33 provides screening thresholds to compare hazardous materials against and
determine if a development is potentially hazardous. Screening thresholds for materials relevant to the
Project are provided in Table 18-2 and Table 18-3.
Table 18-2 Applying SEPP 33 - Screening thresholds

Dangerous goods class SEPP 33 screening threshold

Class: 3 (flammable liquids)
Division: N/A
Packing group: III (substances presenting low danger)
Abbreviation: 3PGIII

5 tonne at 0 metres (m) from site
boundary. As the tonnage increases, the
screening threshold distance increases
(i.e. 10 tonnes at 3 m).

Class: 5 (oxidising substances)
Division: 5.1 (oxidising substances)
Packing group: N/A
Abbreviation: 5.1

5 tonne

Class: 8 (corrosive substances)
Division: N/A
Packing group: II (substance presenting medium danger)
Abbreviation: 8PGII

25 tonne

Source: Applying SEPP 33, Table 1 and 3 and Figure 9 (Department of Planning, 2011)

Table 18-3 Applying SEPP 33 - Transportation screening thresholds

Dangerous
goods class

Number of vehicle movements Minimum quantity per load (tonne)
Annual (cumulative) Weekly (peak) Bulk Packages

3PGIII > 1,000 > 60 10 No limit
5 > 500 > 30 2 5
8 > 500 > 30 2 5
Source: Applying SEPP 33, Table 2 (Department of Planning, 2011)



AECOM Viva Energy Clyde Western Area Remediation Project
Environmental Impact Statement

18-4

18.3.7 Australian Code for the Transport of Dangerous Goods by Road & Rail

The ADG Code outlines the requirements to transport dangerous goods. This code provides classes
and packing groups for various dangerous goods. The code is used as a base in the Applying
SEPP 33 guidelines to determine the screening thresholds for potentially hazards materials.

18.4 Method of assessment
The hazards and risk assessment has considered:

 the existing condition of the Project Area;

 potential hazards and risk during Stage 1 through to Stage 5 of the Project, including a SEPP 33
risk screening assessment;

 potential hazards and risk following completion of the Project; and

 management and mitigation measures, including existing Viva Energy management procedures.

The Project involves the transport of contaminated soil to (soils to be remediated) and from (soils to be
disposed of) the Project Area. These contaminated soils may potentially contain dangerous goods or
hazardous materials and may result in a hazard in the event of a spill. The transport and handling of
contaminated soil would be managed by the mitigation and management measures identified in the
following chapters:

Chapter 8 Soils, groundwater and contamination;

Chapter 9 Surface water, wastewater and flooding;

Chapter 10 Air quality;

Chapter 11 Human health risk assessment;

Chapter 12 Waste management; and

Chapter 14 Traffic, transport and access.

18.4.1 SEPP 33 risk screening assessment

Although the remediation activities are not technically a type of industry, a SEPP 33 risk screening
assessment has been completed for the Project in accordance with the Applying SEPP 33 guidelines.
The risk screening assessment has considered potentially hazardous materials stored, handled and
transported to the Project Area for use during the Project (Stage 1 to Stage 5).

The methodology for the risk screening assessment for storage and handling of potentially hazardous
materials involved:

1. identifying the type, dangerous goods class, quantity, and mode of storage of potentially
hazardous materials;

2. identifying the distance between stored potentially hazardous materials and the Project Area
boundary;

3. grouping the potentially hazardous materials by class, activity and location; and

4. comparing the potentially hazardous material groups to the screening thresholds stated in
Applying SEPP 33 and using this comparison to determine if SEPP 33 applies to the Project.

18.5 Existing environment
18.5.1 Existing infrastructure

Following completion of the Clyde Terminal Conversion Project (SSD 5147) (the ‘Conversion Project’),
the Western Area will no longer be required for operational purposes.  Existing tanks, pipework, and
associated infrastructure, as approved under SSD 5147, will be decommissioned and removed prior to
the Project commencing. As such, there would be no bulk storage or transport of finished products to
and from the Clyde Terminal from within the Western Area during the Project.
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The far western/south-western part of the Western Area was leased to a third party (AutoNexus), and
is currently vacant.

Therefore, potentially hazardous materials located at the Clyde Terminal or the leased part of the
Western Area have not been considered in this assessment.  For the purposes of this assessment the
Western Area would not contain any dangerous goods prior to the Project commencing.

Services/utilities

Power and water supply to the Western Area is currently limited, and is restricted to the current
operational tank farms (to be removed as part of the Conversion Project), the AutoNexus area, and the
WWTP. Power and water supplies would be re-established as part of the preparation works for the
Project (Stage 1).

Existing utilities include a Metropolitan Water, Sewerage & Drainage Board (MWSDB) sewer line and
a TransGrid pilot cable, as well as the drainage network. Existing utilities would be identified (and
marked where appropriate) during Stage 1 (refer to Section 4.2.4).

A natural gas connection point is located adjacent the northern Project Area boundary on Devon
Street and would supply natural gas to the Project Area for the operation of the Direct Thermal
Desorption (DTD) unit (refer to Section 4.4.2).

18.5.2 Contamination overview

The long-term and historic use of the Western Area has resulted in a number of contamination impacts
to the soils and groundwater. A secondary source of contamination may be caused by imported fill
likely used for historical levelling works.

The current understanding of the nature and extent of the impacts within the Western Area is based on
investigation works which were conducted between 1991 and 2018 (refer to Appendix C).  Based on
these investigations, chemicals of potential concern (COPCs) within the Western Area include:

 Total Petroleum/Recoverable Hydrocarbons (TPH/TRH);

 Benzene, Ethyl-benzene, Toluene and Xylene compounds (BTEX);

 Polycyclic Aromatic Hydrocarbons (PAHs);

 Heavy metals;

 Phenols;

 PCBs;

 Tetraethyl lead; and

 Per- and polyfluoroalkyl substances.

Further, the Site’s historic use as a refinery means that other chemicals such as acids, ethanolamine,
sodium hydroxide, solvents and trichloroethylene may also be present in the Western Area’s drainage
system. There are also areas of buried waste/leaded sludges beneath the Western Area (western and
southern boundaries) and there is the potential for asbestos containing materials to be present.

Chapter 8 Soils, groundwater and contamination provides more information on the contamination
status of the Project Area, and how the Project would be managed to avoid potential off-site impacts.

18.5.3 Existing management systems

The Clyde Terminal currently operates under the Environmental Management Manual (EMM). The
EMM outlines how the conditions of SSD 5147 and Viva Energy’s integrated Health, Safety, Security
Environment and Social Performance Management System (HSSE & SP MS) are implemented. The
other existing plans and registers for the Site include:

 Pollution Incident Response Management Plan for the Clyde Terminal (2018);

 Safety case/Emergency Response Plan;

 Site Wide Hazard and Effects Register (HEMP Register); and
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 Dangerous Goods Manifest.

The Project would be undertaken in accordance with these existing plans and registers, where
relevant.

18.5.4 Receptors

The key receptors for potential hazards and risks arising from the Project include:

 workers carrying out the Project on the Western Area;

 visitors to the Western Area;

 workers on neighbouring sites including the Clyde Terminal;

 members of the public travelling along the local road network; and

 environmental receptors such as the Duck River and associated ecological communities.

In the unlikely event that a Project incident occurs outside of the Project Area (e.g. traffic accident
involving a Project vehicle) there is the potential for other receptors, such as members of the public
and workers at the nearby industrial facilities (including the Site), to be impacted.

18.6 Impact assessment
18.6.1 Remediation (Stage 1 to Stage 5)

The Project would be contained in an area that would be separated from the Clyde Terminal
operations.  A security fence would be erected between the Clyde Terminal and the Western Area.
Personnel working on the Project would not automatically be allowed access to the Clyde Terminal or
other parts of the Site. As such the Project is unlikely to increase or change the safety risks associated
with the Clyde Terminal.

Hazards and risks associated with Stage 1 through to Stage 5 of the Project have been categorised
as:

 storage, handling and transport of dangerous goods and hazardous materials;

 human health impacts;

 traffic and transport hazards; and

 below and above ground utilities and electrical safety.

A risk screening assessment for potentially hazardous industry has been undertaken which assessed
and considered the potential risks from the storage, handling and transport of hazardous materials
(refer to Section 18.6.1.1).

An assessment of human health impacts is provided in Chapter 11 Human health risk assessment.
Indirect impacts to human health as a result of amenity impacts are considered unlikely to occur, as
minimal amenity impacts are expected to affect the general public.

Traffic and transport impacts are discussed in Chapter 14 Traffic, transport and access. The
potential for traffic incidents would be managed by the Traffic Management Plan and Vehicle
Management Plan. Potential impacts from the transport of hazardous materials are assessed as part
of the risk screening assessment discussed below.

18.6.1.1 Risk screening assessment for potentially hazardous materials

A number of materials would be required for the Project as listed in Chapter 4 Project description. Of
these materials the following are listed in the ADG Code and are therefore potentially hazardous
materials under SEPP 33:

 diesel, for the operation of plant including excavators, loaders, trucks, piling rig, back-up
generator for the DTD unit;

 nutrients/compost/microbes (e.g. triple super phosphate, mono-ammonium phosphate) for
landfarming and biopiles;
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 sodium persulphate and sodium hydroxide, used as oxidising/activating agents during in-area soil
mixing;

 activated carbon in the granulated activated carbon (GAC) filters (for water and vapour) used in
the biopiles;

 natural gas to fire the heating burners of the DTD unit; and

 stabilisation additives such as Portland cement and/or fly ash.

This list has been reviewed against the ADG Code and relevant Material Safety Data Sheets.
Table 18-4 lists the potentially hazardous materials alongside their dangerous goods class as per the
ADG Code, mode of storage, maximum quantity likely to be held within the Western Area at one time
and the distance of the storage location to the Western Area boundary.
Table 18-4 Quantities required for each potentially hazardous material

Potentially hazardous material
Diesel fuel (UN
No.1202)

Sodium persulphate
(UN No.1505)

Sodium hydroxide
(UN No.1823)

Project Stage Stage 1 to Stage 5 Stage 3 (in-area soil
mixing - oxidant)

Stage 3 (in-area soil
mixing - activator)

Dangerous goods
class

3PGIII 5.1PGIII 8PGII

Mode of storage Bulk tank storage in
bunded area

1 tonne bags 1,000 L intermediate
bulk container (IBC)

Maximum quantity
stored on-site

10 tonnes 4 tonnes Approximately 20 kL
(~20 tonnes)

Location and
distance from Project
Area boundary

Mainly at the DTD unit -
approximately 250 m

In-area soil mixing area
– on boundary 0 m

In-area soil mixing area
– on boundary 0 m

Vehicle movements -
Annual (cumulative)

50 <50 <10

Vehicle movements -
Weekly (peak)

1 (tank refuelled once a
week)

<10 <5

Table 18-4 excludes the following materials:

 the GAC proposed to be used for biopiling would be the type of activated carbon which is not
listed as a dangerous good under the ADG Code, as confirmed by the relevant Material Safety
Data Sheets;

 Portland cement and/or fly ash used would not be the type which is listed as dangerous good
under the ADG Code, as confirmed by the relevant Material Safety Data Sheets; and

 natural gas (ref. 1971) would be used to fire the heating burners of the DTD unit. There is a
natural gas connection point located adjacent to the Project Area boundary on Devon Street. The
Project would connect to this point and run a temporary pipe to the DTD unit. Natural gas would
not be stored or transported to the Project Area.

A comparison of the potentially hazardous materials to be used during the Project as provided in
Table 18-4 was made against the Applying SEPP 33 guidelines screening thresholds for both storage
(refer to Table 18-5) and transport (refer to Table 18-6). The comparison shows that the storage and
transport of these materials is below the screening thresholds and therefore a PHA is not required.



AECOM Viva Energy Clyde Western Area Remediation Project
Environmental Impact Statement

18-8

Table 18-5 Comparison of potentially hazardous Project materials and storage thresholds

DG class Potentially
hazardous material

Maximum quantity
stored on-site

Distance from Project
Area boundary

Applying SEPP
33 Threshold

3PGIII Diesel fuel (UN No.
1202)

10 tonnes 250 m 10 tonnes at 3 m

5.1PGIII Sodium persulphate
(UN No. 1505)

4 tonnes N/A 5 tonnes

8PGII Sodium hydroxide
(UN No. 1823)

20 tonnes N/A 25 tonnes

Table 18-6 Comparison of potentially hazardous Project materials and transport thresholds

DG
class

Potentially
hazardous
material

Maximum
quantity
stored on-site

Estimated vehicle
movements

Vehicle movements -
Applying SEPP 33 Threshold

Annual Weekly Annual Weekly
3PGIII Diesel fuel (1202) 10 tonnes 50 1 >1,000 >60

5.1PGIII Sodium
persulphate (1505)

4 tonnes <50 <10 >500 >30

8PGII Sodium hydroxide
(1823)

20 tonnes <10 <5 >500 >30

In the event that during detailed design it is identified that a material is required to be used during the
Project which has not been assessed in Table 18-5 and Table 18-6, then a screening risk assessment
against SEPP 33 would need to be completed as part of the Project Management Plan (PMP) before it
can be transported, stored or used on-site.

18.6.1.2 Handling and storage

There is the potential for spills and leaks to occur during the Project including:

 spills and leaks of fuels and oils from plant and equipment resulting in unintentional additional
contamination having the potential to mobilise off-site;

 spills and leaks of materials stored and used on-site or transported off-site as part of the
remediation activities (e.g. diesel, additives); and

 leaks of residual matter from within redundant pipework prior to removal.

In addition the Project would require the extensive movement and disturbance of contaminated soils
within and around the Project Area. This movement of soils has the potential to result in the
contamination of previously uncontaminated areas should unintentional spills or stockpiling occur
outside of designated areas.

The management of spills, leaks and stockpiling would be through the Soil and Water Management
Plan (SWMP) (Refer to Chapter 8 Soils, groundwater and contamination). The SWMP would
include the following mitigation and management measures:

 bunding of any fuel or chemical storage on the Project Area. This bunding would be designed to
contain 110% of the volume of liquids stored within the bunded area and would be placed on an
impermeable surface;

 requirement for and location of spill kits for chemicals or fuels that could potentially be spilt or
leak; and

 regular inspection of remediation equipment and plant to ensure leaks are minimised and
rectified.

The transport, handling and storage of dangerous goods and hazardous substances used during the
Project would be undertaken in accordance with the relevant legislation, guidelines and material safety
data sheets (refer to Section 18.7.2). This would include storing materials in the appropriate container,
in bunded areas and away from other materials (where required) and wearing appropriate personal
protection equipment.
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18.6.1.3 Services/utilities and electrical safety

The Project would involve the removal of utilities and services as well as the production of electricity,
by a diesel generator. Service location for services/utilities would be undertaken as part of Stage 1
across the Project Area to confirm the location of and identify services present on-site. If necessary
additional service investigations would be completed ahead of ground disturbance works commencing.

Potential utility impacts include striking a utility causing personal injury and/or disruption of services.
The service location activities have been included in the Project to manage potential impacts, including
safety impacts of intercepting services/utilities. This work would include:

 a desktop assessment of known utility services;

 use of a Ground Penetrating Radar (GPR) imaging and other service location equipment across
the Project Area to identify known services;

 engagement with utility companies prior to and during the service location works;

 Non-destructive Excavation (NDE) and/or potholing as needed to positively identify services
(when required);

 tag/mark the identified service as required;

 updating utilities survey as-built with known positions, levels and heights of all redundant and live
services;

 notifying Dial Before You Dig (DBYB) and utilities companies of services that have not been
previously identified; and

 reassessing whether changes to the proposed work methodology are needed based on the
results of this process.

If necessary subsurface infrastructure, including services/utilities would be excavated and removed
during Stage 2 of the Project. The procedures to manage the service location and removal activities
would be detailed in the Project Management Plan (PMP). Providing that the appropriate measures
are identified and implemented as per the PMP it is unlikely that impacts from intercepting services or
utilities would occur.

18.6.2 Ongoing operation

Following completion of the Project the Western Area would be a broadly flat, vacant site. Activities on
the Project Area would be limited to those associated with environmental monitoring and ongoing
management of the final landform. Minimal materials, equipment, vehicles and workforce would be
required for these activities. Potential hazards and risks associated with ongoing operation could
include a vehicle collision or equipment incident. These potential risks would be managed by ensuring
personal required to use equipment and access the Western Area are appropriately inducted and
trained and work health and safety requirements are followed.

18.7 Mitigation and management
18.7.1 Overview

Measures to address the potential impacts of the Project are summarised from all technical chapters in
this Environmental Impact Statement (EIS) in Chapter 20 Mitigation and management. These
measures would be detailed, as relevant, within management plans including a PMP, Remediation
Environmental Management Plan (REMP) and Long Term Environmental Management Plan (LTEMP).

Measures to address potential hazards and risks would be detailed in the PMP and the REMP for
works undertaken during Stage 1 to Stage 5 of the Project. These plans would detail the controls,
mitigating measures, contingency plans and monitoring programs for Stage 1 to Stage 5.

The mitigation and management measures to be included in the PMP and REMP are discussed in
more detail in the following section.
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18.7.2 Remediation (Stage 1 to Stage 5)

The on-site remediation activities would reduce the concentration in the soil of the following COPCs:

 TPH/TRH;

 BTEX;

 PAHs; and

 Phenols.

The Project is likely to decrease the hazard and risk profile of the Western Area with the cleaning and
removal of subsurface infrastructure and by reducing the risk of exposure to contaminated material.

The screening risk assessment for potentially hazardous materials to be used during the Project
indicated that SEPP 33 does not apply and therefore a PHA is not required. In the event that a
material is used during the Project which has not been assessed in Table 18-5 and Table 18-6, or
greater quantities and/or vehicle movements are required for materials used during the Project, then a
screening risk assessment would need to be completed before it can be transported, stored or used
on-site. The outcomes of this assessment would advise on the next steps. A decision making flowchart
would be included in the PMP which would outline the next steps.

The transport, storage and handling of hazardous substance would be undertaken in accordance with:

Work Health and Safety Act 2011 (NSW);

PoEO Waste Regulations;

Dangerous Goods (Road and Rail Transport) Act 2008 (NSW);

Dangerous Goods Regulation (Road and Rail Transport) Regulation 2014 (NSW) ;

 ADG Code;

 relevant Australian Standards;

 the Applying SEPP 33 guidelines; and

 the relevant Material Safety Data Sheets.

The management of materials, contaminated soils and wastes would be by the implementation of the
following management sub-plans, which would form part of the REMP:

 Soils and Water Management Plan (refer to Chapter 8 Soils, groundwater and contamination);

 Waste Management Plan (refer to Chapter 12 Waste management); and

 Material Tracking Plan (refer to Chapter 12 Waste management).

The likelihood of accidentally striking a service/utility would be reduced by implementing the service
location protocols, which would be described in the PMP.

An Occupational Health and Safety Plan and Emergency Response and Contingency Plan would also
be prepared as part the remediation documentation. These plans would include measures to manage
the potential work health and safety hazards and emergency risks.

In addition to the Project specific plans, Viva Energy’s existing HSSE & SP MS would also be applied
to the Project.

18.7.3 Ongoing operation

Following completion of the Project any hazards and risks would be minor as only minor maintenance
activities would be conducted during this phase. Any hazards would be unlikely to occur provided the
measures in the LTEMP and Viva Energy’s HSSE & SP MS are followed.

The Emergency Response Plan would be updated following completion of the Project to reflect the
changed site conditions in the Western Area.
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18.7.4 Summary

A summary of the mitigation and management measures to manage potential hazards and risk from
the Project are outlined in Table 18-7.
Table 18-7 Mitigation and management measure – hazards and risk

Reference Mitigation and management measures Timing

HR1 The REMP would outline the following to manage hazards and
risks for the Project:
 materials brought to the Project Area are not to exceed the

thresholds provided in the Applying SEPP 33 guideline;
 the GAC proposed to be used for biopiling would be

activated carbon which is not listed as a dangerous good
under the ADG Code. This would be confirmed by
checking the relevant Material Safety Data Sheets before
purchasing the material;

 Portland cement and/or fly ash used during the Project
would not be the type which is listed as dangerous good
under the ADG Code. This would be confirmed by
checking the relevant Material Safety Data Sheets before
purchasing the material; and

 in the event that a material is to be used during the Project
which has not been assessed in the EIS (Chapter 18
Hazards and risks) or greater quantities and/or vehicle
movements are required for materials used during the
Project, then a screening risk assessment would need to
be completed before the material can be transported,
stored or used on-site.

Stage 1 to Stage 5

HR2 The transport, storage and handling of hazardous substances
would be undertaken in accordance with:

Work Health and Safety Act 2011 (NSW);
Protection of the Environment Operations (Waste)
Regulation 2005 (NSW)
Dangerous Goods (Road and Rail Transport) Act 2008
(NSW);
Dangerous Goods Regulation (Road and Rail Transport)
Regulation 2014 (NSW);
Australian Code for the Transport of Dangerous Goods by
Road and Rail (National Transport Commission, 2018);

 relevant Australian Standards;
 the thresholds outlined in Applying SEPP 33 guidelines;

and
 the relevant Material Safety Data Sheets.

Stage 1 to Stage 5

HR3 The PMP would detail the process for identifying and managing
services/utilities.

Stage 1

HR4 The Site Emergency Response Plan would be updated
following completion of the Project to reflect the changed site
conditions in the Western Area.

Ongoing operation

Following the implementation of the above mitigation and management measures, no adverse residual
hazardous impacts are likely. Therefore there are no cumulative hazards and risks assessment is
considered necessary. Further consideration of cumulative impacts is discussed in Chapter 19
Cumulative impacts.
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19.0 Cumulative impacts

19.1 Introduction
This chapter provides an overview of the potential cumulative impacts associated with the Project.

Further information on the assessment of cumulative impacts can be found in the relevant technical
assessments provided in Appendix D to Appendix K.

Residual impacts resulting from other projects in the vicinity of the Project have been considered for
this cumulative impact assessment. The identification of other developments that could occur in the
vicinity of the Project included relevant projects listed on public databases that are of a relevant scale
and involve activities that could result in a cumulative impact with the Project. The methodology for the
cumulative impact assessment is discussed in more detail in Section 19.4.

19.2 Scope of the assessment
The Secretary’s’ Environmental Assessment Requirements (SEARs) (refer to Appendix A) requests
that this assessment provides the following, as presented in Table 19-1. Table 19-1 also presents
where in this chapter each of the requirements are addressed.
Table 19-1 SEARs – cumulative impacts

SEARs Where addressed

The Environmental Impact Statement (EIS) must include:
 detailed assessment of the key issues specified below, and

any other significant issues identified in the risk assessment,
which includes:
- an assessment of the potential impacts of all stages of the

remediation works, including any cumulative impacts,
taking into consideration relevant guidelines, policies,
plans and statutes.

An assessment of cumulative
impacts of the project is
provided in Section 19.5.

19.3 Legislation and planning policy
There are currently no official NSW or Australian Government guidelines on undertaking cumulative
impact assessments. Therefore, the cumulative impact assessment in this EIS is based on the broad
requirements set out in the SEARs for the project.

19.4 Method of assessment
19.4.1 Overview

Cumulative impacts are determined by an assessment of developments that are proposed, have been
approved (but not yet under construction) and/or those that would be constructed or operating in the
vicinity of and/or at the same time as the execution or operation of the Project.

The assessment of cumulative impacts is a receptor based assessment, whereby in order to have
cumulative effects, the impacts from two projects need to affect the same receptor.

A particular impact from one project may be considered negligible, but when the impacts of multiple
projects are considered, the impacts may be significant. One project may also reduce the
effectiveness of the mitigation and management measures proposed for another project which in turn
may result in a cumulative effect.

Impacts can be either adverse or beneficial. Where an adverse impact is considered likely, mitigation
and/or management measures would be implemented to avoid or reduce those impacts. The
assessment of cumulative impacts assumes that the specific mitigation and management measures
outlined for the Project in the various chapters of this EIS have been applied resulting in the residual
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impacts of the project outlined in Section 19.5.1. This summary therefore focuses on the more
strategic measures that may be implemented in coordination with other relevant projects.

19.4.2 Approach
The first stage of cumulative impact assessment is to understand the adverse residual impacts of the
Project (refer to Chapters 8 to 18). The second stage is to identify other projects nearby that may
affect the same receptors as the Project and/or affect the effectiveness of the other projects’ mitigation
and management measures. Other relevant projects that may generate a cumulative impact with the
Project have been identified using the following assessment parameters:

Spatial parameter – The spatial parameter depends on the characteristics of the environmental
impact and the likely area over which a residual impact would occur. For example, an air quality
impact would potentially affect a wider area than a noise impact and would therefore affect
different community or environmental receptors in different ways.

Temporal parameter – The temporal parameter relates to how far into the future or the past the
assessment considers cumulative proposals or activities. Projects that are operational have
already been considered as they form part of the existing environmental baseline for each
environmental aspect assessed in this EIS. Projects that are not yet on exhibition have been
discounted as their assessments do not contain enough detail on residual effects or final design
to allow a robust cumulative impact assessment to take place.

For this assessment the temporal parameter has been applied to relevant projects that are:

 currently under construction and/or likely to be under construction but not yet completed;

 approved, but not yet under construction; and

 that have been subject to a statutory environmental impact assessment and the assessment has
been exhibited or displayed on a government website.

The following sources were consulted to identify projects for potential inclusion in the cumulative
impact assessment:

 NSW Department of Planning and Environment (DPE) Major Projects website (DPE, 2018b);

 Development Applications register on the City of Parramatta Council website (City of Parramatta,
2018); and

 public notices and the ‘invitations to comment’ register on the Commonwealth Department of
Environment website (DoEE, 2018b).

Only projects considered to be of ‘material’ scale in the vicinity of the Project were included on the list
of projects to be screened. The materiality threshold for this cumulative impact assessment is defined
as projects listed on the DPE's Major Projects website as SSD, SSI and known projects (e.g. on the
council’s website) of a relevant scale that involve activities that could result in a cumulative impact.

19.5 Impact assessment
19.5.1 Adverse residual impacts of the Project

Subject to development consent, the Project would be expected to commence in January 2020 and be
completed by March 2023. The following provides a summary of the residual impacts identified in
Chapters 8 to 18 from the Project:

 Soils, groundwater and contamination. There is the potential that contaminated groundwater
and/or contaminated soil could be mobilised off site. The implementation of management and
mitigation measures within the Remediation Environmental Management Plan (REMP) and the
Long Term Environmental Management Plan (LTEMP) would mean that no significant residual
adverse impacts to off-site receptors from contaminated soils and groundwater are likely. Indeed
the Project is likely to have a beneficial impact on soils and groundwater overall.. Nevertheless a
negligible residual impact could potentially occur (e.g. through cross contamination of soils in the
Project Area, through minor groundwater flows or small amounts of contamination mobilised
through dust off-site).
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 Surface water, wastewater and flooding. Various potential impacts relating to surface water,
wastewater and flooding were identified. This included the potential for surface water to flow off-
site that contravenes the water quality or volume limits of NSW Environment Protection Licence
number 570 during Stage 1 to Stage 5 of the Project. However, with the implementation of the
proposed management measures no significant residual impacts to water quality are expected.
The Project Area would continue to be flood prone, as has historically been the case, however the
Project would not result in a residual adverse impact to the flooding potential of the land. Future
development of the Project Area would consider the flood risk as part of the requirements of a
future development application.

 Air quality and odour. The remediation works are likely to result in various emissions, including
dust, combustion, volatile organic compounds (VOC) and stack emissions. The air quality impact
assessment concluded that all pollutants with the exception to PM10, PM2.5 and odour would be
below the relevant NSW Environment Protection Authority (EPA) criteria incrementally and
inclusive of the existing background levels. Provided recommended mitigation measures to
minimise the Project’s pollutant contribution to the local air shed and a reactive air quality
management program is implemented to minimise off-site particulate and odour impacts, no
significant impacts are likely during the Project. Nevertheless, emissions would be released from
the Project and would result in negligible (non-significant) adverse air quality impacts at nearby
industrial and residential receivers during Stage 2 to Stage 4.

 Human health. Remediation activities could result in increased risk of human health impacts to
on-site receptors including remediation workers and workers at the Clyde Terminal. Through the
implementation of an Occupational Health and Safety Plan, the residual adverse human health
impacts to both on-site workers and identified off-site residents, recreational users and
commercial workers are not expected.

 Waste management. The incorrect management of waste could result in the unnecessary
generation of waste, demand for materials (e.g. rather than reuse) and increased off-site disposal.
Following implementation of the Waste Management Plan, the Project is not expected to have a
residual adverse impact related to waste management.

 Noise and vibration. Potential noise impacts could result from Stages 2, 3 and 4 of the Project.
The noise assessment concluded that the Project meets the applicable noise criteria and is not
affecting a sensitive receiver on its own. Nevertheless a negligible residual impact could still
potentially occur (e.g. if the noise from the Project further increased a significant noise impact
from another project).Traffic and transport. The Project would increase the number of trucks and
private vehicles using the local road network around Camellia. Following the implementation of
mitigation and management measures, the Project is expected to have a negligible and
temporary impact on traffic, transport and access. Although the Project does not impact on the
LoS of the James Ruse Drive, Grand Avenue and Hassall Street intersection, it would increase
movements through this intersection, and this intersection is likely to be used by other proposed
projects.

 Biodiversity. Potential impacts on ecological receptors resulting from the loss of habitat for
threatened species and impacts on groundwater dependent ecosystems were identified. Due to
the Project Area being developed to exclude vegetation within the Western Area including the
Duck River frontage, the potential for these impacts were greatly reduced as part of the
development of the Project. Following the implementation of mitigation and management
measures, the Project is expected to have no residual impact on biodiversity.

 Historic heritage. Following the implementation of the mitigation and management measures,
there would be no residual impacts from the Project on historic heritage.

 Aboriginal heritage. The Project Area has been developed to exclude the Duck River frontage in
order to minimise the potential for impacts on Aboriginal cultural heritage values. Following
implementation of mitigation and management measures there would be no residual impacts as a
result of the Project.
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 Hazards and risk. The Project would temporarily introduce additional hazardous chemicals and
dangerous goods to the Project Area. Following the implementation of mitigation and
management measures, no adverse residual hazardous impacts are likely.

Following the implementation of management and mitigation measures outlined in Chapter 20
Mitigation and management, a number of the environmental aspects would have no potential
residual impacts. There is however the potential for some temporary, non-significant residual impacts
associated with:

 Soils, groundwater and contamination;

 Air quality and odour;

 Noise and vibration; and

 Traffic, transport and access.

The potential for these temporary, non-significant residual impacts to interact with potential impacts
from other projects is discussed in Section 19.5.3.

19.5.2 Potential cumulative projects

Table 19-2 lists the projects identified which have the potential to result in cumulative impacts with the
Project.
Table 19-2 Projects assessed in the cumulative impact assessment

Project name Brief project description Status/timing

Parramatta
Light Rail

Parramatta Light Rail Stage 1 is a major
infrastructure project proposed by Transport for
NSW, comprising a 12 kilometre (km) two-way
light rail track, connecting Westmead to
Carlingford via Parramatta central business
district. The proposed alignment of the main
light rail track would run along Hassall Street
and along James Ruse Drive, around 1.1 km
from the Site. The Parramatta Light Rail project
would involve the decommissioning of the T6
Carlingford passenger rail service.
A stabling and maintenance facility for the
Parramatta Light Rail project would be located
at 6 Grand Avenue, Camellia. A track leading
from the main light rail track would run along
Grand Avenue to the facility.

The Parramatta Light Rail Stage
1 project was approved in May
2018.
Preliminary construction works
for Stage 1 began in late 2018.
The main construction works will
begin in 2019. Services will
begin in 2023.

Wentworth
Point Marina
(DA644/2017)

A marina development is proposed at
Wentworth Point along Parramatta River
(around 3 km east of the Site), which would
consist of a 63 wet berth marina, catering for
boats up to 15 m long. The marina
development would also consist of a dry
storage stacking facility catering for 228 boats
up to 10 metres (m) long.

Development consent was
granted on 6 June 2018.
The construction period for this
development may overlap with
the Project depending when
works begin for the marina.
Construction of the wet berths is
anticipated to take
approximately –three to four
months to construct once the
foreshore works are completed
and the dry boat storage facility
is expected to be completed
within 16 months.



AECOM Viva Energy Clyde Western Area Remediation Project
Environmental Impact Statement

19-5

Project name Brief project description Status/timing

Clyde Barging
Facility

Transport for NSW has approved the
establishment of a barging facility next to the
Parramatta River near Camellia for the Sydney
Metro City and Southwest project. The facility
is located outside the Project Area boundary.
During operation the facility would receive
barges carrying spoil excavated from the new
Sydney Metro Barangaroo Station and
underground structures including the under-
harbour tunnels. This material would be loaded
onto trucks and trailers at the facility using
excavators and transported to approved
locations throughout Sydney for reuse. The
facility will require access from Grand Avenue,
Rosehill.

The facility is expected to be
used for about two years during
tunnelling and station excavation
works.
The facility will be established
from May 2018 and is expected
to operate from July 2018 until
early-2020.

Table 19-3 summarises the potential residual impacts of the projects which have been identified to
potentially result in cumulative impacts with the Project.
Table 19-3 Potential residual impacts of identified nearby projects

Adverse residual impacts Receptors
Parramatta Light Rail
Air quality
During construction, potential air quality impacts would be
primarily associated with the generation of dust and emissions
from the operation of on-site machinery, excavation works,
materials handling and material storage. Vehicle movements
within the project disturbance footprint would also contribute to
emission loads.
Noise and vibration
Airborne noise during high noise generating activities including
the installation of embedded track is anticipated to result in
significant exceedances of Noise Management Levels within
the Rosehill/Camellia Precinct. During most activities however,
construction noise levels would frequently be lower than the
worst case levels for significant periods of time.
Traffic and transport
Works associated with the Parramatta Light Rail project may
also cause disruption to the road network adjacent to the
intersection of James Ruse Drive, Grand Avenue and Hassall
Street.

 Residents in Rydalmere (air
quality, noise and vibration)

 Road users (traffic and
transport)
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Adverse residual impacts Receptors

Wentworth Point Marina (DA644/2017)

Air quality
The air quality impacts can be summarised as follows:
 minor impact on air quality from exhaust emissions from

construction plant and equipment;
 minimal amounts of dust would be generated from the

excavation and general site works;
 potential for dust generation from stockpiles; and
 emissions from operation of wet berths and the dry boat

storage facility would not be significant.
Noise and vibration
The main sources of noise and vibration during construction
works are likely to be piling works for the wet berth and rowing
club, and earthworks for site levelling. Increased noise levels
may result from the use of on-site and off-site mechanical
equipment during the course of the works. Building structures
are expected to be prefabricated structures, positioned with
cranes.

 Residents in Rydalmere and
Silverwater (air quality, noise
and vibration)

Clyde Barging Facility

Air quality
Operations and decommissioning works all have the potential
to generate dust and would generate vehicle emissions.
Noise and vibration
Operations and decommissioning works would generally be
undertaken
Mondays to Fridays 7:00am to 6:00pm and Saturdays 8:00am
to 1:00pm. There may be a need for works outside of these
hours, particularly due to tides or to coordinate with other
vessel movements or restrictions on oversize road vehicle
movements. Predicted noise levels exceed the noise
management objectives at the nearest residential receivers to
the north (away from Silverwater Road) and at passive
recreation areas in Silverwater Park and Eric Primrose
Reserve during piling activities at the wharf which would be
undertaken intermittently over a two-month period. All other
activities are predicted to comply with the noise management
objectives. There would also be an introduction/increase in
noise and activity near an area of potential habitat for migratory
birds.
Traffic and transport
The proposal includes extending the existing access road
through the easement to the new site access at the end of
Grand Avenue. During operation of the facility, there would be
approximately 21,875 truck and trailer departures. Dependent
on the progress of tunnelling, approximately on average 63
truck and trailers would be required per day to remove spoil
off-site. During peak periods there would be up to 125 truck
and trailers required per day to remove spoil off-site.

 Industrial businesses on
Grand Avenue (air quality,
noise and vibration, traffic and
transport)

 Rosehill Racecourse (air
quality, noise and vibration,
traffic and transport)

 Residential receivers in the
suburb of Rydalmere and
Ermington (air quality, noise
and vibration)

 Users of Eric Primrose
Reserve (air quality, noise and
vibration)

 Users of Silverwater Park (air
quality, noise and vibration)
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19.5.3 Cumulative impacts

Table 19-4 describes the potential cumulative impacts that could occur as a result of the Project in
combination with the projects listed in Table 19-3. It is important to recognise that these are potential
cumulative impacts and would be largely subject to the final timing, location and status of each
development during the Project. The impacts described below generally assume a worst case
scenario.
Table 19-4 Potential cumulative impacts during the Project

Issue Potential cumulative impacts during the Project

Soils,
groundwater
and
contamination

With the implementation of mitigation and management measures as part of the
soil and water management plan, the Project is expected to have no significant
residual impact post-mitigation. The potential for a cumulative impact with the
Projects listed in Table 19-3 has been considered. As none of these projects have
the potential for a residual soils, groundwater and contamination impact, no
cumulative impacts with the Project would be anticipated for these aspects.

Air quality Results of the dispersion modelling indicated that both incremental and cumulative
impacts for all pollutants with the exception to PM10, PM2.5 and odour were below
the relevant NSW EPA criteria. The highest cumulative concentrations for both 24-
hour PM10 and PM2.5 are largely attributed to high background concentrations and
the impact of the Project is considered minor in this context. Provided all
recommended mitigation measures to minimise the Project’s pollutant contribution
to the local air shed and a reactive air quality management program is implemented
to minimise off-site particulate and odour impacts, no significant impacts are likely
during the Project.
For the purpose of this cumulative impact assessment the key air quality emission
from the projects listed in Table 19-3 relates to dust and particulates. Odour was
not identified as a concern for the cumulative projects.
The Project is proposing to implement a reactive air quality management program.
This program would monitor dust from the Project as well as dust in the
surrounding air shed. As dust concentrations increase reactive management
measures would be implemented until certain works would need to cease. The use
of the reactive air quality management program means that potential cumulative
impacts resulting from dust and particulates with the projects listed in Table 19-3
would be avoided. Therefore no significant cumulative air quality impacts are likely.

Noise and
vibration

The Project, without management measures employed, is expected to have no
significant residual impact. However, the potential for a cumulative impact with the
Projects listed in Table 19-3 has been considered. The Project alone is 5 dBA or
more below the identified noise management levels. The identified cumulative
projects are some distance from the Project and if a cumulative noise impact was
to occur it would likely be driven by significant impacts from the other projects given
the low noise predictions for the Project itself. As such whilst a temporary negligible
cumulative impact may remain, it is unlikely to be significant for this Project.

Traffic and
transport

The Project is expected to have a negligible and temporary impact on the arterial
road network. As outlined in Section 19.5.1, this is based on the existing
congestion issues at the intersection of James Ruse Drive, Grand Avenue and
Hassall Street. Cumulative impacts with the Parramatta Light Rail project and the
Clyde Barging Facility are likely to be minor. To manage potential cumulative traffic
impacts with the Parramatta Light Rail project and Clyde Barging Facility,
consultation with the project teams would be undertaken to gain an understanding
of likely timing, working hours and potential traffic impacts. Additionally workers and
heavy vehicle drivers would be encouraged to travel to the Project Area via the
southern access route (refer to mitigation and management measure TT3). This
would also help avoid the further disruption and/or congestion at the intersection of
James Ruse Drive, Grand Avenue and Hassall Street, that may occur at this
location.
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Overall, the Project is expected to have negligible cumulative impacts with the Parramatta Light Rail
project and the Clyde Barging Facility, and specifically in regards to potential traffic impacts.
Consultation with the execution team for these projects would be undertaken to better understand the
timing and potential for cumulative impacts, so that works can be scheduled to avoid cumulative traffic
impacts. This is discussed further in Section 19.6.

19.6 Mitigation and management
19.6.1 Overview

Significant cumulative impacts with other developments in the vicinity of the Project are considered
unlikely. Opportunities to further minimise remediation impacts from the Project beyond those
considered in this EIS would be undertaken during detailed design and finalisation of the Detailed
Remedial Action Plan, through the application of appropriate management and mitigation measures
and through consultation with key stakeholders.

Measures to address the potential cumulative impacts of the Project are summarised from all technical
chapters in this EIS in Chapter 20 Mitigation and management. These measures would be detailed,
as relevant, within management plans including a Project Management Plan, REMP and LTEMP.

To manage potential cumulative impacts with the Clyde Barging Facility and the Parramatta Light Rail
project, consultation with their respective project teams would be undertaken to gain an understanding
of likely timing, working hours and potential traffic impacts.

19.6.2 Summary

The mitigation and management measures outlined in Table 19-5 are intended to assist in reducing
the potential cumulative impacts resulting from the Project.
Table 19-5 Mitigation and management measure – cumulative impacts

Reference Mitigation and management measures Timing

CU1 Consultation with the Parramatta Light Rail project and
Clyde Barging Facility would be undertaken to gain an
understanding of project timing and traffic movements to
avoid potential cumulative traffic impacts where possible.

Stage 1 to Stage 5
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20.0 Mitigation and management
The preceding chapters of this Environmental Impact Statement (EIS) describe the potential impacts
of the Project and identify a suite of measures and controls for managing risk and to avoid, mitigate or
offset potential impacts. This chapter provides a summary of the proposed mitigation and
management measures during Stage 1 to 5 of the Project, as well as the ongoing operational
management of the Western Area. It also outlines how the management plans sit within the wider
remediation documentation for the Project.

20.1 Management plans
20.1.1 Remediation (Stage 1 to Stage 5)

Measures to address the potential impacts of Stage 1 to Stage 5 of the Project are provided in each of
the technical chapters in this EIS and are summarised below. These measures would be detailed, as
relevant, within management plans including:

 A Project Management Plan (PMP) which would outline the procedures and processes for
managing the remediation activities during Stage 1 to Stage 5 of the Project. This plan would also
include a Community Consultation Plan, Occupational Health and Safety Plan, Quality
Management Plan and Emergency Response and Contingency Plan as relevant.

 A Remediation Environmental Management Plan (REMP) which would detail the environmental
controls, mitigating measures, contingency plans and monitoring programs for during Stage 1 to
Stage 5 of the Project.  The REMP would include the following sub-plans:

- Acid Sulphate Soils Management Plan (ASSMP)

- Soil and Water Management Plan (SWMP)

- Air Quality Management Plan

- Waste Management Plan

- Noise and Vibration Management Plan (NVMP)

- Traffic Management Plan (TMP)

- Biodiversity Management Plan (BMP).

 Detailed Remedial Action Plan (RAP) would be prepared, as outlined in the Conceptual RAP
(Appendix C).

 Remedial Work Plan (RWP) (including Excavation Plans for the contractor) would also be
prepared and include a Validation Sampling and Analysis Quality Plan (SAQP). The Conceptual
RAP (refer to Appendix C) outlines the validation works which would be conducted to confirm that
the remediation works have achieved the remediation objectives and to confirm the suitability of
soils for reuse in the Project Area in accordance with NSW EPA endorsed guidelines.

Preparation of the above documents would be considerate of conditions of consent for the Project and
would include the mitigation and management measures as outlined in Section 20.2, as relevant to
each plan.

20.1.2 Ongoing operation

A Long Term Environmental Management Plan (LTEMP) would be prepared to detail the
environmental controls, mitigating measures, contingency plans and monitoring programs for the
Western Area after remediation has been completed. The LTEMP would include:

 persons responsible for administering the LTEMP;

 potential work health and safety requirements;

 maintenance requirements;

 Project Area access points;
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 a Groundwater Monitoring Plan (GMP) to detail groundwater monitoring requirements at the
Project Area;

 record keeping requirements; and

 audit and corrective action requirements.

It would also include the relevant mitigation and management measures as outlined in Section 20.2.

20.2 Summary
Table 20-1 provides a summary of the proposed mitigation and management measures that would be
implemented during the Project, and which would be incorporated into the PMP, REMP and the
LTEMP. These measures would also inform the development of the Detailed RAP.
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Table 20-1 Summary of mitigation and management measures

Reference Mitigation and management measures Timing Relevant Plan
General

G1 Viva Energy would carry out the Project in accordance with the EIS, Response to Submissions report
(yet to be published) and the Project approval conditions.

Stage 1 to Stage 5/
ongoing operation

All

G2 Viva Energy would ensure that a PMP, REMP and LTEMP are prepared and implemented for the
Project.

Stage 1 to Stage 5/
ongoing operation

All

G3 Viva Energy would appoint a suitable qualified Environmental Representative to review and advise on
the implementation of the REMP, and monitor the implementation and effectiveness of the mitigation
and management measures

Stage 1 to Stage 5 REMP

G4 The Project workforce would undergo training in accordance with the PMP and REMP and other training
commitments agreed to as part of the Project approval.

Stage 1 to Stage 5 PMP and
REMP

Soils, groundwater and contamination
SGC1 An Acid Sulfate Soils Management Plan (ASSMP) would be prepared in accordance with the Acid

Sulfate Soils Assessment Guidelines (NSW Acid Sulfate Soils Management Advisory Committee, 1998)
to guide the ongoing monitoring and management of ASS within the Western Area. The ASSMP would
include:
 measures to identify ASS impacted soils within the Project Area prior to undertaking excavation

activities;
 measures to manage ASS that need to be excavated from the Project Area. These measures

would be in accordance with the Waste Classification Guidelines Part 4: Acid Sulfate Soils (NSW
EPA, 2014); and

 contingency measures to manage impacts that have the potential to occur if specified management
strategies fail, and to outline remediation and restoration actions that may be required.

Stage 1 to Stage 5 REMP
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Reference Mitigation and management measures Timing Relevant Plan

SGC2 A Soil and Water Management Plan (SWMP) would be prepared that outlines:
 erosion and sediment control requirements (developed in accordance with Managing Urban

Stormwater: Soils and Construction (Landcom, 2004)) including:
- the use of geotextile liners or temporary capping to reduce infiltration of surface water runoff;
- installing silt fences around stockpiles to reduce erosion;
- installing silt and sediment traps across stormwater drains in proximity to excavation areas;
- placing stockpiles on impermeable sheeting to prevent infiltration, where possible; and
- locating stockpiles away from council stormwater drainage systems;

 control measures for the dewatering, storage, movement and treatment of groundwater
encountered in excavations. This would include the following:
- accumulated groundwater in excavated areas would be tested to confirm that it can be

appropriately treated in the Wastewater Treatment Plant (WWTP); and
- groundwater would be collected and sent to the on-site WWTP in accordance with the

established Site wastewater management procedures and discharged in line with the
requirements of EPL 570.

 management measures required for the appropriate handling of soils containing asbestos;
 requirement for inspection of erosion and sediment control structures;
 potential chemical pollutants (e.g. fuels, additives, stockpiles etc.), would be stored in appropriate

containers and/or within bunded and lined areas to minimise the risk of spillages or mobilisation of
these pollutants into soil and groundwater;

 requirement for and location of spill kits for chemicals or fuels that could potentially be spilt or leak;
 regular inspection of remediation equipment and plant to ensure leaks are minimised and rectified;
 measures to remove incidental rainfall from bunded remediation areas and transfer it to the WWTP

by the existing surface water system or via temporary pipeline;
 requirements for monitoring of groundwater for the duration of the Project;
 measure to require vehicles leaving the Project Area to utilise the wheel wash to reduce soil on

roads, production of dust and the introduction of contamination to groundwater and/or stormwater
system. Maintenance requirements for the wheel wash would also be outlined; and

 if significant impacts are identified below 4 mbgs (including LNAPL) an area-specific risk
assessment would be prepared to assess the requirement for remediation (and/or management
measures) and would be reviewed by the NSW EPA accredited Site Auditor (Auditor).

Stage 1 to Stage 5 REMP

SGC3 Validation Sampling and Analysis Quality Plans (SAQPs) would be produced alongside the detailed
RAP that outline the requirements for the validation of remediated materials proposed for on-site reuse
and for the acceptance of imported fill material to the Project Area.

Stage 1 to Stage 5 RWP
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SGC4 Following the completion of the Stage 1 to Stage 5 works, a Validation Report would be prepared in
accordance with the New South Wales (NSW) Environment Protection Authority (EPA) Guidelines for
Consultants Reporting on Contaminated Sites (NSW EPA, 2011) and reviewed/approved by the
Auditor, confirming that the Western Area is suitable for commercial/industrial land use. The Validation
Report may include progressive validation reports for separate portions of the Western Area to enable
progressive validation of these areas.

Stage 1 to Stage 5 Detailed RAP

SGC5 The LTEMP would include a Groundwater Monitoring Plan (GMP) to be implemented to confirm that
natural attenuation processes are occurring and residual hydrocarbon concentrations are not posing a
human health or ecological risk. It would also include management of residual contaminated materials
(as and if required).

Ongoing operation LTEMP

Surface water, wastewater and flooding

SW1 The Soil and Water Management Plan (sub-plan to the REMP) would outline the following:
 stormwater around excavations would be diverted and directed to existing stormwater/wastewater

management systems and WWTP;
 discharges from the WWTP would be within existing EPL 570 limits;
 reuse of water for dust suppression or wheel washing, where appropriate;
 incorporation of temporary erosion and sediment controls such as settling ponds, silt fences etc. to

manage stormwater runoff where existing systems have been removed;
 appropriate storage of materials being utilised for the Project, away from Duck River and the

surface water drains;
 ongoing monitoring of licenced discharge points, in line with EPL 570, to confirm compliance during

the Project;
 ongoing monitoring of licenced discharge points, in line with EPL 570, to confirm compliance during

the Project;
 incorporation of runoff/sediment controls, including progressive covering and vegetation of

remediated areas; and
 routine inspections would be incorporated in to the plan to monitor the implementation of the

measures outlined above, including:
- routine inspections of excavations to instigate the pump out of water accumulating in

excavations;
- inspections of bunding would occur during and following periods of heavy rainfall to confirm

that water is being directed to the WWTP as required

Stage 1 to Stage 5 REMP
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SW2 Potential chemical pollutants (e.g. fuels, additives, stockpiles etc.), would be stored in appropriate
containers and/or within bunded and lined areas to minimise the risk of spillages, or mobilisation of
these pollutants into aquatic environments in the event that a storm surge or flood event impacts the
Project Area.

Stage 1 to Stage 5 REMP

SW3 The Long Term Environmental Management Plan would outline:
 routine inspection requirements to determine that:

- vegetation is maintained;
- erosion/ sediment measures are operating effectively
- channelling is not occurring;
- the discharge locations (i.e. the swales and overland flow into Duck River) are operating

effectively; and
 inspection of swales after large flood event to confirm they are still intact;
 periodic inspection of mangroves and surface water discharges to note observable changes in the

condition of vegetation, which may indicate lower water quality;
 weed management; and

maintenance of erosion and sediment controls.

Ongoing operation LTEMP
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Air quality

AQ1 Air quality management controls would be implemented as part of the design of the Project including:
 level 2 (>2 litres/m2/h) watering of on-site haul roads;
 watering with or without dust suppressants on exposed areas and stockpiles;
 application of odour and VOC suppressant foam (with a control efficiency of 95% or higher) on

untreated stockpiles in the DTD area and on exposed untreated biopiles (i.e. during construction of
the biopile) over night;

 application of odour and VOC suppressant foam (with a control efficiency of 95% or higher) on
exposed excavation areas where both required and practical;

 biopiles would be covered during operation and off-gas from biopiles would be passed through air
filters to remove volatile hydrocarbons;

 the DTD unit preliminary treatment area  stockpile would be enclosed within a three sided bay;
 all mobile and stationary diesel engines would be compliant with US EPA Tier 3 and EU Stage III A

Non-road Diesel Engine Emission Standards;
 off-gas from the DTD unit would be treated before it is discharged to the atmosphere through a

stack;
 where possible stockpiles would be covered;
 enclosing the DTD screening area and placing water sprays on the outlet; and

ensuring a particulate filter is used on the mobile crushing plant.

Detailed design/
Stage 1 to Stage 5

REMP
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AQ2 An Air Quality Management Plan (AQMP) would be prepared and implemented for the Project. The
AQMP would include:
 ambient air quality monitoring requirements;
 a Reactive Air Quality Management Program (RAQMP) for:

- particulates, specifically PM10 and PM2.5; and
- odour.

 mitigation measures listed in AQ1 particularly for Stage 2 to Stage 4 where air pollutant emissions
are likely to be highest.

The AQMP would also include the following details:
 performance objectives to guide the monitoring and management of potential air quality impacts;
 timeframe for implementation of all identified emission controls;
 key performance indicator(s) for emission controls;
 monitoring method(s), including location, frequency and duration;
 response mechanisms to mitigate potential off-site impacts;
 responsibilities for demonstrating and reporting achievement of key performance indicator(s); and

record keeping and complaints response register; and compliance reporting.

Detailed design/
Stage 1 to Stage 4

REMP

AQ3 The AQMP would outline the requirement for stack emissions testing to validate the potential air quality
impact against predicted impacts in the AQIA, ensure ongoing performance of ventilation systems and
comply with other required limits. Stack emissions testing would include:
 emissions testing of the DTD stack during commissioning and periodically post commissioning to

confirm pollutant concentrations and ensure ongoing compliance; and
 periodic emission testing of the biopile aeration system to ensure total VOC concentration is below

10 parts per million (ppm) and identify when air filters used to remove VOCs need to be replaced.
Stack emissions testing would be carried out in accordance with the NSW EPA’s Approved Methods for
Sampling and Analysis of Air Pollutants in New South Wales (DEC, 2007).

Stage 3 REMP
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AQ4 The RAQMP would be prepared and implemented in accordance with:
 The NSW EPA’s Approved Methods for Sampling and Analysis of Air Pollutants in New South

Wales (DEC, 2007);
AS 3580.9.8-2008 Methods for sampling and analysis of ambient air – Determination of suspended
particulate matter - PM10 continuous direct mass method using a tapered element oscillating
microbalance analyser;
AS/NZS 3580.9.11:2008 Methods for sampling and analysis of ambient air – Determination of
suspended particulate matter - PM10 beta attenuation monitors;
AS/NZS 3580.1.1:2007 Methods for sampling and analysis of ambient air - Guide to siting air
monitoring equipment; and
AS 2923-1987 Ambient air - Guide for measurement of horizontal wind for air quality applications.

Detailed design/
Stage 1 to Stage 4

REMP

AQ5 The RAQMP (PM10 and PM2.5) would:
 outline how monitoring stations at the boundary of the Project Area would be established, including

location and number;
 outline the process for collecting data from the monitoring stations;
 establish and calculate trigger values; and
 outline the response if trigger values are reached, e.g. investigate, implement contingency

measures, review effectiveness of contingency measures and/or stop work.

Detailed design/
Stage 1 to Stage 4

REMP

AQ6 The RAQMP (odour) would include:
 an operator-run odour complaints management system (as part of the wider Project complaints

management procedure) to maintain and monitor air quality performance during potential odour
generating activities associated with excavation and remediation of contaminated material;

 in the event of an odour complaint; information would be obtained regarding the character of the
odour, frequency, duration and intensity of odour observations and whether impacts of offensive
odours are currently occurring;

 an investigation of the odour complaint would be conducted as soon as practicable after an odour
complaint has been received; and

 if odour impacts are immediately occurring; action would be undertaken to reduce odour impacts;
this may include:
- spraying odour/VOC suppressant on exposed surface areas and/or stockpiles;
- covering stockpiles; and
- limiting excavation works and materials handling of highly contaminated fill while upwind of

sensitive receptors during unfavourable weather conditions (e.g. dry and windy conditions).

Detailed design/
Stage 1 to Stage 3

REMP
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Human health

HH1 The Occupational Health and Safety Plan within the PMP would outline the personal protective
equipment and occupational health and safety measures to manage potential risks to on-site workers.

Detailed design/
Stage 1 to Stage 5

PMP

Waste management

W1 A WMP would be prepared as a sub-plan to the REMP. The WMP would:
 identify requirements consistent with the waste and resource hierarchy and cleaner production

initiatives;
 include relevant measures from the revised National Waste Policy: Less Waste, More Resources

(EPHC, 2009);
 ensure resource efficiency is delivered through the design, remediation and operational practices;
 provide consistent clear direction on waste and resource handling, storage, stockpiling, use and

reuse management measures;
 outline procedures for stockpiling of wastes (refer to W2);
 set out processes for disposal, including on-site transfer, management and the necessary

associated approvals;
 outline that waste generated within the Project Area would be segregated at source and suitably

stored in designated waste management areas within the Project Area;
 include material tracking measures to track waste and recyclables generated from the Project and

removed from the Project Area. Material tracking records would include types, volumes and
management measures for waste and resource arising from/used for the Project;

 outline an unexpected finds protocol to manage the potential for unexpected finds during the
remediation of the soils (i.e., asbestos or other hazardous materials, excluding hydrocarbon
contamination); and
include a process for auditing, monitoring and reporting.

Stage 1 to Stage 5 REMP

W2 Stockpiled wastes would be:
 appropriately segregated to avoid mixing and contamination;
 appropriately labelled;
 appropriately stored to minimise risk of erosion;
 less than 5 m in height; and
 located more than 40 m away from any sensitive receivers, ecological areas and watercourses

(refer to Figure 1-1).

Stage 1 to Stage 5 REMP
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W3 Liquid (excluding those that are suitable to be transferred to the WWTP) and non-liquid wastes
generated from Project would be assessed, classified and managed. Wastes requiring off-site disposal
would be disposed of at an appropriately licenced facility.

Stage 1 to Stage 5 REMP

W4 All contaminated soil (as defined by Waste Classification Guidelines) received into the Project Area
would comply with the SAQP criteria defined as part of the Remedial Work Plan (RWP).

Stage 1 to Stage 5 RWP

W5 No waste would be stored on-site during ongoing operation. Workers undertaking maintenance
activities following completion of the Project would remove any waste produced from the Western Area
at the completion of the activity.

Ongoing operation LTEMP

Noise and vibration

NV1 A Noise and Vibration Management Plan would be prepared as part of the REMP. This would include
the following commitments:
 plant and equipment with low noise emission levels would be used where practicable;
 ensuring plant and equipment is properly maintained;
 turning off machinery when not in use; and
 vibration trials would be conducted when vibration intensive work (e.g. a 20 t padfoot roller) is

proposed within 30 m of buildings.
Training of the Project workforce would be undertaken and include: ensuring work occurs within
approved hours.

Stage 1 to Stage 5 REMP

NV2 A 24 hour community concerns phone line would be implemented for Stage 1 to Stage 5 of the Project.
This would be detailed in the PMP for the Project.

Stage 1 to Stage 5 PMP

NV3 A suitable complaints management procedure would be prepared and implemented and documented in
the PMP for the Project. This would include:
 maintenance of a complaints register;
 if required, noise and vibration monitoring would be conducted in response to complaints received

to ensure compliance with Project noise and vibration criteria;
 if necessary, reasonable and feasible measures would be implemented to address noise impacts;

and
 a feedback process would be established to manage complaints, including responding to

complainant and updating them on the action/s taken.

Stage 1 to Stage 5 PMP



AECOM Viva Energy Clyde Western Area Remediation Project
Environmental Impact Statement

20-12

Reference Mitigation and management measures Timing Relevant Plan

Traffic, transport and access

TT1 A Traffic Management Plan (TMP) would be prepared as a sub-plan of the REMP. The TMP would
include:
 routes for heavy and private vehicles to access the Western Area;
 appropriate routes for oversize or over-height vehicles;
 on-site parking locations; and
 the process for ensuring operators have the relevant permits from the NHVR, if required.

The TMP would:
 detail the temporary measures that would be implemented to mitigate road safety and network

efficiency impacts during the Project, such as work zone speed limits and traffic control;
 include a Driver Code of Conduct to outline expectations of Project related vehicles:

- minimise the impacts of the Project on the local and regional road network;
- minimise conflicts with other road users; and
- require truck drivers use specified routes;

 include a notification process for potentially affected businesses along Project haulage routes, in
the event of a potential traffic disruption related to the use of vehicles larger than Class 2 GML
25/26m B-Doubles; and

 vehicle management measures to manage vehicle movements on-site to reduce the likelihood of
conflicts between workers and private and heavy vehicles, including a speed limit of 20 km/h for
the Project Area.

Detailed design/
Stage 1 to Stage 5

REMP

TT2 Workers would be encouraged to utilise more sustainable transport modes e.g. car-pooling, where
feasible to reduce the reliance on private vehicles.

Stage 1 to Stage 5 REMP

TT3 On-site car parking for the workforce, within the Western Area would be provided during the Project for
up to 80 cars.
The car-parking area in the Western Area would be located near the site office, where possible and
would have provision for:
 convenient parking spaces for authorised visitors to the Project Area (i.e. not routine workers); and

emergency vehicle parking adjacent to the first aid office.

Detailed design/
Stage 1 to Stage 5

REMP

TT4 Should vehicles with loads exceeding GML limits or comprising non-standard dimensions require
access to the Project Area, a permit would be obtained from the NHVR, prior to use of any such vehicle.

Stage 1 to Stage 5 REMP
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TT5 The TMP would include a diagram outlining preferred routes to and from the Project Area which would:
 avoid the intersection of James Ruse Drive, Grand Avenue and Hassall Street during peak periods

for workforce and heavy vehicles; and
 avoid the vehicle restrictions where Wentworth Street travels under the M4 Western Motorway for

vehicles over the height of vehicles exceeding 4.6 m.

Stage 1 to Stage 5 REMP

TT6 The LTEMP would include a section on traffic management which would detail routes and access points
to the Project Area and recommended parking locations.

Ongoing operation LTEMP

Biodiversity

BD1 Installation of appropriate exclusion fencing protecting vegetation to be retained outside the Project
Area. Exclusion fencing would be placed at a distance sufficient to minimise impacts within the
vegetation’s TPZs and in accordance with AS4970-2009 Australiana Standard. Protection of trees on
development sites (Standards Australia Committee, 2009).
Fencing is to include appropriate signage such as 'No Go Zone' or 'Environmental Protection Area'.
The location of any ‘No Go Zones’ would be identified in site inductions.
The above measures would be documented in the Biodiversity Management Plan (BMP).

Stage 1 to Stage 5 REMP

BD2 To mitigate against potential impacts to the GGBF population the following measures would be included
in the BMP:
 works inductions that focus on the potential occurrence of the species;
 pre-clearance surveys by an environmental representative as needed of stockpiles and

excavations to check for the presence of GGBF;
 management of stockpiles to minimise the chances of frogs using them for shelter habitat (e.g.

maintenance of sediment fencing around stockpiles and no ponding of water);
 measures would also be implemented to minimise indirect impacts to GGBF through spread of

Chytrid fungus; and
 an unexpected finds protocol which outlines the need to engage a suitably qualified ecologist to

relocate any GGBF encountered in the Project Area.
Mitigation and management measures would be aligned with the actions currently being undertaken
during the Conversion Project to maximise their successful implementation, and minimise potential
confusion surrounding requirements.

Stage 1 to Stage 5 REMP

BD3 Material stockpiles, vehicle parking and machinery storage would be located within cleared areas and
outside of vegetation exclusion zones.

Stage 1 to Stage 5 REMP
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BD4 Where appropriate, native vegetation cleared from the Project Area should be mulched for reuse on-
site, to stabilise bare ground (or similar).

Stage 1 to Stage 5 REMP

BD5 Measures to minimise the potential for the spread of weeds would be detailed in the BMP. Stage 1 to Stage 5 REMP

Historic heritage

HH1 Workers and contractors would be made aware of the heritage values of the former Clyde Refinery and
the three surrounding listed items of Lower Duck River Wetlands (I47), Wetlands (I1) and Capral
Aluminium (I575), during the site induction.

Stage 1 to Stage 5 REMP

HH2 As noted in the Australian Museum Consulting archaeological assessment (Australian Museum
Consulting, 2015), the north-west portion of the Site has low potential to contain significant relics.
Notwithstanding this, should an unexpected find of likely significance be uncovered (including artefact
scatters (glass, animal bone, ceramic, brick, metal etc.), building foundations, etc.), consistent with the
unexpected finds protocol from the Clyde Terminal Conversion Project (SSD 5147), the following stop
work procedure would be followed:
 all work in the nearby area is to cease immediately;
 contact OEH Heritage Branch; and
 depending on the possible significance of the relics, an archaeological assessment and an

excavation permit under the NSW Heritage Act 1977 may be required before further works can
continue in that area.

Stage 1 to Stage 5 REMP
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Aboriginal heritage

AH1 Any items of potential Aboriginal archaeological or cultural heritage conservation significance or human
remains discovered during remediation of the Project Area would be managed in accordance with the
unexpected heritage finds and human remains procedure for the Project, which would be prepared in
accordance with the:
 NSW Police Force Handbook (2016); and
 NSW Health Exumation of Human Remains Policy (2013).

The following standard unexpected heritage finds procedure should be adopted (refer to Annexure A of
Appendix K of the EIS for further detail):
1. all works must cease immediately in the area to prevent any further impacts to the object;
2. notify the Environmental Representative;
3. engage a suitably qualified archaeologist to determine the nature, extent and significance of the

find and provide appropriate management advice; and
4. prepare and submit an AHIMS site card for the site.
In the event that potential human skeletal remains are identified, the following unexpected humans
remains finds procedure should be followed:
1. all work in the vicinity of the remains should cease immediately;
2. the location should be cordoned off and the NSW Police notified; and
3. if the Police suspect the remains are Aboriginal, they would contact the Office of Environment and

Heritage and arrange for a forensic anthropologist or archaeological expert to examine the site.
Subsequent management actions would be dependent on the findings of the inspection undertaken
under Point 3 (refer to Annexure A of Appendix K of the EIS for further detail on these actions).

Stage 1 to Stage 5
and ongoing
operation

REMP
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Hazards and risk

HR1 The REMP would outline the following to manage hazards and risks for the Project:
 materials brought to the Project Area are not to exceed the thresholds provided in the Applying

SEPP 33 guideline;
 the GAC proposed to be used for biopiling would be activated carbon which is not listed as a

dangerous good under the ADG Code. This would be confirmed by checking the relevant Material
Safety Data Sheets before purchasing the material;

 Portland cement and/or fly ash used during the Project would not be the type which is listed as
dangerous good under the ADG Code. This would be confirmed by checking the relevant Material
Safety Data Sheets before purchasing the material; and

 in the event that a material is to be used during the Project which has not been assessed in the
EIS (Chapter 18 Hazards and risks) or greater quantities and/or vehicle movements are required
for materials used during the Project, then a screening risk assessment would need to be
completed before the material can be transported, stored or used on-site.

Stage 1 to Stage 5 REMP

HR2 The transport, storage and handling of hazardous substances would be undertaken in accordance with:
Work Health and Safety Act 2011 (NSW);
Protection of the Environment Operations (Waste) Regulation 2005 (NSW);
Dangerous Goods (Road and Rail Transport) Act 2008 (NSW);
Dangerous Goods Regulation (Road and Rail Transport) Regulation 2014 (NSW);
Australian Code for the Transport of Dangerous Goods by Road and Rail (National Transport
Commission, 2018);

 relevant Australian Standards;
 the thresholds outlined in Applying SEPP 33 guidelines; and

the relevant Material Safety Data Sheets.

Stage 1 to Stage 5 REMP

HR3 The PMP would detail the process for identifying and managing services/utilities. Stage 1 PMP

HR4 The Site Emergency Response Plan would be updated following completion of the Project to reflect the
changed site conditions in the Western Area.

Ongoing operation PMP

Cumulative impacts

CU1 Consultation with the Parramatta Light Rail project and Clyde Barging Facility would be undertaken to
gain an understanding of project timing and traffic movements to avoid potential cumulative traffic
impacts where possible.

Stage 1 to Stage 5 REMP
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This chapter presents the evaluation of the Project and the outcomes of the Environmental Impact
Statement (EIS), together with a justification for proceeding with the Project. This chapter also
provides:

 an environmental risk assessment;

 an assessment of the Project against the principles of Ecologically Sustainable Development
(ESD);

 consideration of the consistency of the Project against the objects of the Environmental Planning
and Assessment Act 1979 (NSW) (EP&A Act);

 a summary of the beneficial impacts of the Project;

 a summary of the adverse impacts of the Project;

 a justification for proceeding with the Project; and

 the conclusions of this EIS.

21.1 Environmental risk assessment
An initial qualitative scoping assessment was completed in the Viva Energy Clyde Western Area
Remediation Project Preliminary Environmental Assessment (PEA) (AECOM, 2018a) and is
summarised in Chapter 7 Environmental Scoping Assessment.

This EIS documents a number of environmental assessments for the Project (refer to Chapter 8 to
Chapter 19) and identifies the potential environmental impacts resulting from the Project and
appropriate measures to mitigate or manage these impacts.

This environmental risk assessment provides an analysis of the potential environmental risks that have
been identified in the EIS.

21.1.1 Approach

To understand the potential level of risk associated with each environmental aspect, a qualitative risk
assessment was conducted. It was generally based upon the methodologies outlined in Standards
Australia’s document HB 203:2006 Environmental Risk Management – Principles and Process and
AS/NZS ISO 13000:2009 Risk Management – Principles and Guidelines. The analysis categorised
levels of risk for a given event based on significance of effects (consequences) and the manageability
of those effects (likelihood).

The likelihood and consequence judgements were based on the criteria outlined in Table 21-1 and
Table 21-2 respectively.
Table 21-1 Measures of likelihood categories

Rank Likelihood Description

A Almost Certain Happens often and is expected to occur

B Likely Could easily happen and would probably occur

C Possible Could happen and has occurred elsewhere

D Unlikely Unlikely to happen but may occur

E Rare Could happen, but only in extreme circumstances
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Table 21-2 Measures of consequence categories

Rank Consequence Description

1 Extreme Permanent and catastrophic impacts on the environment; large impact area;
reportable incident to external agency; large fines and prosecution;
operational constraints; substantial community concern.

2 Major Permanent and detrimental impacts on the environment; large impact area;
reportable incident to external agency; may result in large fines and
prosecution; operational constraints; high level of community concern.

3 Moderate Substantial temporary or minor long term detrimental impacts on the
environment; moderate impact area; reportable incident to external agency;
action required by reportable agency; community interested.

4 Minor Minor detrimental impacts on the environment; small impact area; reportable
incident internally; no operational constraints; some local community interest.

5 Low Nil or temporary impacts on the environment; small or isolated impact area;
not reportable incident; no operational constraints; uncontroversial project no
community interest.

Table 21-3 shows the risk matrix used to identify whether the potential environmental risks associated
with the Project would be considered to be Very High (VH), High (H), Medium (M) or Low (L). This
matrix uses a traffic light system to highlight very high, high, medium and low risks.
Table 21-3 Risk matrix for the environmental risk assessment

CONSEQUENCES

1 Extreme 2 Major 3 Moderate 4 Minor 5 Low

Li
ke

lih
oo

d

A (Almost  Certain) VH VH H H M

B (Likely) VH H H M M

C (Possible) H H M M L

D (Unlikely) H M M L L

E (Rare) H M L L L

Taking into account the location and nature of the Project, the mitigation measures described in
Chapters 8 to 18, the cumulative impacts assessment in Chapter 19 and the commitments provided
in Chapter 20 Environmental management, Table 21-4 provides an assessment of the mitigated
risks associated with the Project, or the residual risk analysis. This has been completed for each
potential environmental impact identified in Table 21-4 based on the likelihood of occurrence and
potential environmental consequence.
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Table 21-4 Environmental risk assessment

Notes: PL: Potential Likelihood; PC: Potential Consequence; RP: Residual Likelihood; RC: Residual Consequence

Environmental aspect Potential impacts based on unmitigated/inherent
risk PL PC

Potential
risk before
mitigation

Proposed
mitigation and
management
measures

RL RC
Residual
risk post
mitigation

Soils, groundwater and
contamination
(Chapter 8)

Excavation of contaminated soil resulting in the
exposure of acid sulfate soils having the potential to
cause impacts to Duck River should surface water or
groundwater come into contact with disturbed soils
and migrate them into the river.

C 3 M SGC1 E 4 L

Movement of and disturbance of contaminated soils
around the Project Area resulting in the contamination
of previously uncontaminated areas, including areas
off-site through mobilisation of sediment or dust.

B 2 H SGC2, AQ1 D 4 L

Spills and leaks of fuels and oils from plant and
equipment resulting in unintentional additional
contamination having the potential to mobilise off-site.

D 3 M SGC2, SW1 E 5 L

Excavations penetrating the impermeable silty clay
layer leading to increased infiltration of surface water
and therefore increased groundwater volumes,
resulting in the migration of plumes off-site.

C 3 M SGC2 E 3 L

Imported fill material not meeting the applicable
criteria and causing additional contamination within
the Project Area.

D 3 M SGC3 E 4 L

Erosion impacts from the final landform. D 4 L SW2 E 5 L
Surface water,
wastewater and flooding
(Chapter 9)

Erosion and entrainment of dust, soil and other
material in surface water from areas where ground
disturbance works and excavation are required
resulting in erosion and sediment impacts to
surrounding water bodies including Duck River.

C 2 H SW1, AQ1 E 4 L

Leaks of residual matter from within redundant
pipework prior to removal. E 4 L SW1, SGC2 E 5 L
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Environmental aspect Potential impacts based on unmitigated/inherent
risk PL PC

Potential
risk before
mitigation

Proposed
mitigation and
management
measures

RL RC
Residual
risk post
mitigation

The interaction of surface water with contaminated
soils potentially exposed by excavation work. C 3 M SW1 D 4 L

Poor stockpile management resulting in contaminated
leachate. E 3 L SW1, SGC2 E 4 L

Impact to the Duck River from discharge of
contaminated wastewater due to overloading of the
WWTP.

D 3 M SW1, SGC2 E 4 L

Flood events during operation resulting in damage to
surface water management infrastructure. E 4 L SW2 E 5 L

Air quality and odour
(Chapter 10)

Emissions of air pollutants including dust,
combustion, VOC and stack emissions from exposed
surfaces, materials handling and remediation
technologies resulting in a decline of air quality within
the surrounding environment.

C 3 M AQ1, AQ2, AQ3,
AQ4, AQ5 D 4 L

Odour impacts due to exposed surfaces, materials
handling and remediation technologies at residential
and/or industrial receptors.

C 4 M AQ1, AQ2, AQ4,
AQ6 D 5 L

Human health risk
(Chapter 11)

Increased human health risks for on-site workers at
the Clyde Terminal including the Project Area due to
exposure to chemicals of potential concern.

D 3 M HH1 E 4 L

Waste management
(Chapter 12)

The Project results in significant additional putrescible
and non-putrescible waste which may contain
hazardous materials causing land and water pollution
to sensitive environments resulting in human health
and environmental impacts.

C 3 M W1, W2, W3, W4,
W5 D 5 L

Generation of waste resulting in the inefficient use of
resources. D 4 L W1 E 5 L

Noise (Chapter 13) Equipment and plant required for the Project results in
significant adverse noise impacts at surrounding
receivers.

E 4 L NV1, NV2, NV3 E 5 L
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Environmental aspect Potential impacts based on unmitigated/inherent
risk PL PC

Potential
risk before
mitigation

Proposed
mitigation and
management
measures

RL RC
Residual
risk post
mitigation

Vibration intensive plant resulting in exceedances of
human comfort criteria at the nearest industrial
receivers.

C 4 M NV1, NV2, NV3 D 5 L

Traffic, transport and
access (Chapter 14)

Increase the number of private vehicles on the road
network due to workers travelling to the Site. B 4 M TT1, TT2, TT5,

TT6 B 5 M

Number of private vehicles on the Site exceeding the
number of available parking spaces resulting in
parking on public roads.

E 4 L TT1, TT2, TT3,
TT6 E 5 L

Heavy vehicles required for the Project increasing the
number of vehicles on the road network. B 4 M TT1, TT4, TT5,

TT6 B 5 M

Biodiversity
(Chapter 15)

Impacts to areas of ecological significance including
the tree protection zone of the Duck River riparian
area and associated native vegetation.

C 3 M BD1, BD2, BD3 E 4 L

Direct or indirect impacts to the Green and Golden
Bell Frog or other protected fauna through impacts to
species habitat or individuals.

D 3 M BD1, BD2, BD3 E 3 L

Introduction of weeds and other pathogens during
both remediation and ongoing operation of the Project
resulting in negative ecological outcomes.

C 3 M BD2, BD5, SW2 E 4 L

Heritage (Chapter 16
and Chapter 17)

Direct impacts to the heritage values of the former
Clyde Refinery, associated with the removal of
refinery infrastructure.

D 4 L HH1, HH2 E 5 L

Indirect impacts to adjacent ecological listed heritage
items through sediment and contamination migrating
from the Project Area.

D 3 M HH1, HH2 E 3 L

Unexpected finds of items of Aboriginal heritage
significance. E 3 L AH1 E 5 L
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Environmental aspect Potential impacts based on unmitigated/inherent
risk PL PC

Potential
risk before
mitigation

Proposed
mitigation and
management
measures

RL RC
Residual
risk post
mitigation

Hazards and risk
(Chapter 18)

Dangerous goods at Project Area exceeding SEPP
33 guideline resulting in potential risks and the need
for a PHA.

B 3 H
HR1, HR2

D 4 L

Potential spills or leaks during transport of hazardous
substances. E 3 L HR2, SW1, SGC2 E 5 L

Workers encountering active utilities during
excavations within the Project Area. D 4 L HR6 E 5 L
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21.1.2 Summary of risk analysis

The Environmental risk assessment in Table 21-4 illustrates how the assessments and mitigation
measures contained within Chapters 8 to 19 have helped understand the proposed Project and
reduce potential environmental risks. The implementation of the identified mitigation and management
measures in Chapter 20 Mitigation and management would help avoid and mitigate potential
impacts as far as possible.

It can therefore be concluded that, provided the mitigation and management measures presented in
Chapter 20 are implemented, remaining residual impacts would be negligible and/or unlikely.

21.2 Principles of ecologically sustainable development
This section provides a review of the Project, its impacts and associated safeguards against the
principles of ecologically sustainable development (ESD) in accordance with the Environmental
Planning and Assessment Regulation 2000 (EP&A Regulation). The principles, as listed in clause 7(4)
of Schedule 2 of the EP&A Regulation, are as follows:

a. “the precautionary principle, namely, that 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

b. inter-generational equity, namely, that the present generation should ensure that the health,
diversity and productivity of the environment are maintained or enhanced for the benefit of future
generations

c. conservation of biological diversity and ecological integrity, namely, that conservation of
biological diversity and ecological integrity should be a fundamental consideration

d. improved valuation, pricing and incentive mechanisms, namely, that environmental factors
should be included in the valuation of assets and services.”

These principles are discussed below.

21.2.1 The precautionary principle

The precautionary principle deals with certainty in environmental and technical decision making. It
provides that where there is a threat of serious or irreversible environmental damage, the absence of
full scientific certainty should not be used as a reason to postpone measures to prevent environmental
degradation.

A State Significant Development application undergoes a public process that allows for better
examination of the potential effects of proposed activities or development. Thus, the assessment
process can be considered as precautionary in nature. The requirement to assess the impacts of the
Project is a form of regulation designed to identify and address uncertainty about the effects of these
activities.

Viva Energy has commissioned specialists to conduct detailed assessments on several environmental
aspects identified during the environmental risk analysis process as outlined in Chapter 7
Environmental Scoping Assessment. These assessments provide sufficient scientific understanding
of the Project, their interactions with the surrounding environment and implications they may have to
enable a decision to be made that is consistent with this principle. Where it was not possible to
accurately depict or assess aspects of the Project in their entirety, conservative assumptions have
been employed to take into consideration worst case scenario impacts. This approach is consistent
with the precautionary principle.

The precautionary principle has driven the development of a number of management and mitigation
measures presented within this EIS. The implementation of these management and mitigation
measures would reduce the severity of potential impacts and to reduce likelihood of potential impacts
occurring. The Project would also comply with environmental criteria and the development consent, as
well as relevant statutory requirements.
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21.2.2 Intergenerational equity

Inter-generational equity requires that the present generation pass onto the next generation an
environment that does not limit the ability of those future generations to attain a quality of life at least
equal to that of the current generation.

Through the Project itself, and the implementation of mitigation and management measures during the
execution of the Project, inter-generational social equality impacts have been addressed. Examples of
matters that are relevant to the Project are described below.

Project objectives

The Project would enable the Project Area to be redeveloped for future commercial/industrial purposes
permissible under the existing land use zoning. This would support the objectives of the Greater
Sydney Commission providing an expanded employment centre and provide increased services within
‘Central River City’.

Project safeguards

The Project would maintain inter-generational equity by ensuring components of the existing bio-
physical, social and economic environment available now would also be maintained for future
generations. Aspects of the Project that would assist in achieving inter-generational equity include the
following:

 no ecological features, values or sensitive environments, including Duck River, would be
significantly impacted as a result of the Project;

 removal of contamination from the Project Area reducing human health risk and supporting the
ongoing operation of the Project Area in a safe manner; and

 the Project would not impact on the heritage significance of the Site.

21.2.3 Conservation of biological diversity and ecological integrity

This EIS includes an assessment of the ecological impacts of the Project (Chapter 15 Biodiversity).
The Project would not cause significant ecological impacts and would avoid impacts on nearby
ecological values. Measures to further minimise impacts are outlined in the Remediation
Environmental Management Plan (REMP).

21.2.4 Improved valuation, pricing and incentive mechanisms

This ESD principle is premised on an assumption that all resources should be appropriately valued
and that the value of environmental resources should be considered alongside any economic or cost
benefit analysis for the life of the Project.

Project objectives
The Project would allow for the improved use of the Project Area for future commercial/industrial
development, as permissible under the existing land use zoning.

The value placed by Viva Energy on environmental resources is evident from the extent of site-specific
investigations, planning and environmental safeguards and measures that have been undertaken and
which would be implemented to prevent damage to the local environment.

21.2.5 Compatibility with the Principles of ESD

The approach taken in undertaking the Project has been multi-disciplinary. Emphasis has been placed
on the avoidance of impacts through careful design as well as management and mitigation measures
to minimise potential negative environmental impacts during the Project.
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21.3 Objects of the EP&A Act
A consideration of the Project against the objects of the EP&A Act is outlined in Table 21-5.
Table 21-5 Project justification with consideration of the objects of the EP&A Act

Object of the EP&A Act Comment

(a) To promote the social and economic
welfare of the community and a better
environment by the proper
management, development and
conservation of the State’s natural and
other resources

The Project would support the Greater Sydney Region
Plan: A Metropolis of Three Cities (The Plan) (GSC, 2018a)
released by the Greater Sydney Commission in 2018
through providing the capacity for additional employment
lands within the spatially limited Greater Parramatta and
Olympic Peninsula (GPOP) area. The ability to redevelop
the Project Area in the future for commercial/industrial uses
would provide improved social and economic outcomes
within the GPOP area.

(b) To facilitate ecologically sustainable
development by integrating relevant
economic, environmental and social
considerations in decision-making about
environmental planning and
assessment

This EIS assesses the Project and identifies the likely
impacts on the environment and surrounding community.
With management and mitigation measures as outlined in
Chapter 20, residual impacts on the environment are
anticipated to be negligible.
The Project would be undertaken with the goal of
remediating the soil and managing the groundwater in the
Western Area, where required, to enable the land to be
used for commercial/industrial purposes in the future, thus
providing a positive economic outcome for NSW.

(c) To promote the orderly and
economic use and development of land

The Project would promote the orderly and economic
development of the Western Area. The Project would
remediate this area to a commercial/industrial standard that
would allow it to be appropriately redeveloped.

(d) To promote the delivery and
maintenance of affordable housing

Not applicable as the Project is not constructing housing or
associated development and is zoned for heavy industry.

(e) To protect the environment,
including the conservation of threatened
and other species of native animals and
plants, ecological communities and their
habitats

The Project would not have a significant impact on
biodiversity (refer to Chapter 15). In summary, potential
impacts on:
 native vegetation have been minimised by limiting the

extent of the Project Area to exclude vegetated areas
along the southern and south-western boundary of the
Project Area;

 the local population of Green and Golden Bell Frog
have been assessed as not to be significant as the
Project would not remove valuable habitat for the
population, and has a very low likelihood of direct
impacts on the population; and

 Groundwater dependent ecosystems and matters of
national environmental significance have been
assessed as negligible and/or non-significant.

(f) To promote the sustainable
management of built and cultural
heritage (including Aboriginal cultural
heritage)

Following the implementation of the management and
mitigation measures, there would be no residual impacts
from the Project on historic or Aboriginal heritage (refer to
Chapter 16 Historic heritage and Chapter 17 Aboriginal
heritage).

(g) To promote good design and
amenity of the built environment

Not applicable as the Project would result in a vacant site,
with no built structures present.
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Object of the EP&A Act Comment

(h) To promote the proper construction
and maintenance of buildings, including
the protection of the health and safety of
their occupants

Not applicable as there would be no buildings constructed
or maintained as part of the Project.

(i). To promote the sharing of the
responsibility for environmental planning
and assessment between the different
levels of government in the State

The Project is being assessed as SSD under Part 4 of the
EP&A Act. The EIS would reviewed by Government
regulators including DPE and potentially, pending the
number of submissions, be submitted to the Independent
Planning Commission for review and determination.
Various government agencies, including City of Parramatta
Council have provided input to the SEARs and have been
consulted with during EIS development (refer to Chapter 6
Stakeholder engagement).

(j) To provide increased opportunity for
community participation in
environmental planning and
assessment

The community has had and will have the opportunity to be
involved in the environmental assessment of the Project
through:
 consultation activities undertaken during development

of the EIS (refer to Section 6.2);
 the public exhibition and response process. During the

exhibition period a public exhibition session will be held
and any person may make a submission regarding the
Project, and these submissions will be considered in
the assessment of the development application (refer
to Section 6.5.1 and 6.5.2); and

 ongoing consultation, should the Project be consented,
in accordance with the Community Consultation
Strategy and Plan (refer to Section 6.5.3).

21.4 Summary of impacts
The remediation of contaminated soils in the Western Area would reduce the concentrations in the soil
of chemicals of potential concern (COPC) and reduce the human health and ecological risks of the
Western Area.

The remediation of contaminated soils in the Western Area would also facilitate future development of
the land for other purposes permissible under the existing land use zoning. This would help Viva
Energy meet its regulatory requirements, business objectives and would assist with the delivery of the
fifth of the GPOP Vision’s 12 Strategic Directions:

“No 5 - Transform Camellia, Rydalmere, Silverwater and Auburn into 21st Century essential urban
service, advanced technology and knowledge assets”.

This EIS provides an assessment of various environmental aspects and has identified potential
adverse impacts. Following the implementation of mitigation and management measures identified in
Chapter 20 Mitigation and management, the Project is expected to have no adverse residual
impacts for the following environmental aspects:

 waste management;

 biodiversity;

 historic heritage

 Aboriginal heritage; and

 hazards and risk.
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In addition, the Project also has the potential to result in the following non-significant adverse residual
impacts:

 Soils, groundwater and contamination. The implementation of management and mitigation
measures within the REMP and the Long Term Environmental Management Plan would mean
that no significant residual impacts to from contaminated groundwater and soils would be likely.
Nevertheless a negligible residual impact could potentially occur (e.g. through cross
contamination of soils in the Project Area, through minor groundwater flows or small amounts of
contamination mobilised through dust off-site).

 Surface water, wastewater and flooding. The implementation of the proposed management
measures would mean that no significant residual impacts to off-site surface water
values/receptors would be likely as potential impacts would be avoided and/or mitigated.

 Air quality and odour. The remediation works are likely to result in various emissions, including
dust, combustion, VOC and stack emissions which, with the exception of PM10, PM2.5 and odour,
would be within criteria and therefore non-significant. The highest cumulative concentrations for
both 24-hour PM10 and PM2.5 are largely attributed to high background concentrations and the
impact of the Project is considered minor in this context. Provided all recommended mitigation
measures to minimise the Project’s pollutant contribution to the local air shed and a reactive air
quality management program is implemented to minimise particulate and odour impacts, no
significant impacts are likely as a result of the Project.

 Human health. Remediation activities could result in increased risk of human health impacts to
on-site receptors including remediation workers and workers at the Clyde Terminal. Through the
implementation of an Occupational Health and Safety Plan, the residual adverse human health
impacts to both on-site workers and identified off-site residents, recreational users and
commercial workers are not expected.

 Noise and vibration. Potential noise impacts could result from Stages 2, 3 and 4 of the Project.
The noise assessment concluded that the Project meets the applicable noise criteria.
Nevertheless a negligible residual impact could still potentially occur (e.g. if the noise from the
Project further increased a significant noise impact from another project), however this is
considered unlikely.

 Traffic, transport and access. The Project would increase the number of trucks and private
vehicles using the local road network around Camellia. The predicted residual impact on traffic,
transport and access is however assessed as negligible as the Project is not expected to impact
on the existing Level of Service (LoS) at key intersections. Although the Project does not impact
on the LoS of this the James Ruse Drive, Grand Avenue and Hassall Street intersection, it would
increase movements through this intersection and this intersection is likely to be used by other
proposed projects whilst the Project is taking place. A management and mitigation measures to
manage this potential residual impact is provided in Chapter 20 Mitigation and management.

21.5 Project justification
The remediation of the Project Area would:

1. Meet applicable regulatory requirements, including the NSW EPA’s requirement that
contamination legacies be addressed in a timely and comprehensive manner.

2. Reduce potential human health and ecological risks from the Western Area.

3. Meet the aspirations of GPOP through allowing the Western Area to meet its development
potential, allowing for current and future economic activities.

Undertaking the Project in the manner outlined in this EIS is justified, when considering its
compatibility with surrounding land uses and the aims of various strategic planning documents as well
as its biophysical, social and economic benefits.
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21.6 Conclusions
Viva Energy is proposing to remediate contaminated soils in the Western Area (the ‘Project’) to
facilitate future development of the land for other purposes permissible under the existing land use
zoning. This EIS provides a comprehensive assessment of the Project, including assessment of
various environmental aspects and the identification of potential beneficial and adverse impacts.

The Project conforms to the principles of ESD in that:

 the decision making processes behind the Project have integrated environmental and economic
considerations;

 the methodology in undertaking this EIS and the commitments made by Viva Energy to mitigate
potential environmental impacts resulting from the Project embody the precautionary principle;

 the Project provides for inter-generational equity by reducing the overall environmental footprint of
the Project Area while providing for potential future social and economic benefits through
changed land uses;

 with the proposed mitigation measures in place, the Project would not significantly impact on the
biological diversity or ecological integrity of the Project Area or its surrounds; and

 this EIS has provided for the evaluation of environmental and related factors that are relevant to
the Project, and Viva Energy commits to providing appropriate mitigation measures at its own
cost.

This EIS has fully considered the beneficial and adverse effects of the Project, with a full consideration
of the principles of ESD as discussed above. If the mitigation and management measures outlined in
Chapter 20 Mitigation and management of this EIS are implemented, it is unlikely that significant
residual impacts would occur within the vicinity of the Project Area and its surrounding environment.

The Project would support the stated objectives through ensuring the on-going operational viability of
Clyde Terminal assets. In addition the Project would allow the Western Area to meet its development
potential under the GPOP vision, subject to Viva Energy’s input; ensuring future development is
considerate of operational requirements of the Clyde Terminal. Finally, the Project would enable Viva
Energy to meet regulatory requirements to address contamination legacies in a timely and
comprehensive manner.

This EIS has concluded that the Project to remediate contaminated soils and manage groundwater in
the Western Area, allowing for future development of the land for other purposes as permissible under
the existing land use zoning, should proceed as the Project would:

 result in no long term adverse impacts to the environment or local community;

 meet the objectives of the Project to support the ongoing operational viability of the Clyde
Terminal while allowing the Western Area to meet its development potential, supporting the
GPOP vision;

 satisfy the principles of ESD as described in the EP&A Regulation.

This EIS has highlighted a range of issues which would be addressed through the careful undertaking
of the Project.

On the basis of the findings detailed within this EIS, the Project is considered to be justified, would
result in positive economic, social and environmental outcomes and should proceed.
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