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LIMITATIONS 

URS Australia Pty Ltd (URS) has prepared this Statement of Environmental Effects (SEE) 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 SEE.  

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

This SEE was prepared between May 2014 and November 2014 and is based on the conditions 
encountered and information reviewed at the time of preparation. URS disclaims responsibility for any 
changes that may have occurred after this time. 

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

As a determination of the modification to SSD 5544 will only be made after the Statement of Environmental 
Effects has been on public display and submissions considered, the future consolidated tense is used 
throughout this Assessment when describing the modification, alternatives and assessing impacts. “Would” 
is, therefore, used throughout the text in preference to “will”. 

If all approvals are given for the modification to proceed, all “would” references should be interpreted as 
“will”, subject to final conditions of consent. 
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HAZDEM assessment The Hazards in Demolition assessment 

HAZID preliminary hazard identification 

Heritage Act Heritage Act 1977 (NSW) 

HES impacts Health, Environment and Safety impacts 

Hg Mercury 

HHIMS Historic Heritage Information Management System 

HHRA Human Health and Ecological Risk Assessment 

HIA heritage impact assessment 

HILs Health Investigation Levels 

HIPAP No. 4 Hazardous Industry Planning Advisory Paper No. 4 

HIPAP No. 6 Hazardous Industry Planning Advisory Paper No. 6 

HMS Heritage Management Strategy 

HNCMA Hawkesbury-Nepean Catchment Management Authority 

HSLs Health Screening Levels 

IAS Industrial Archaeological Sites List 

ILs Investigation Levels 

ICNG Interim Construction Noise Guidance 

IFH’s Isolation Flux Hoods 

INP NSW Industrial Noise Policy 

JAMBA Japan Australia Migratory Bird Agreement 

JUHI Joint User Hydrant Installation 

KTPs Key Threatening Processes 

LALC La Perouse Local Aboriginal Land Council 

LEP Local Environmental Plan 

LGA Local Government Area 

LIN Peak Linear Peak 

LNAPL Light Non-Aqueous Phase Liquid 

LOC Loss of Containment 

LOR Limit of reporting 

LOS Level of Service 

LPG Liquefied Petroleum Gas 
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m3 Cubic metres 
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Abbreviation Description 

MEA Monoethanolamine 

MEK Butanone or methyl ethyl ketone 

MHF major hazard facilities 

MIIB Major Incident Investigation Board 

ML Megalitres 

MLs Management Levels 

MNES Matter of National Environmental Significance 

MSDSs Material Safety Data Sheets 

MSP Caltex Management System Process 

NEPC National Environmental Protection Council 

NEPMs National Environment Protection Measures 

NHL National Heritage List 

Ni Nickel 

NOW NSW Office of Water 

NP&W Act National Parks and Wildlife Act 1974 (NSW) 

NPI national pollution inventory 

NPWS NSW National Parks and Wildlife Services 

NSW New South Wales 

NSW DECC NSW Department of Environment and Climate Change (now OEH) 

NSW DECCW NSW Department of Environment, Climate Change and Water (now OEH) 

NSW DPI NSW Department of Primary Industries 

NSW R&M  NSW Roads and Maritime 

NV Act Native Vegetation Act 2003 (NSW) 

NVIA Noise and Vibration Impact Assessment 

NVMP Noise and Vibration Management Plan 

NWQMS National Water Quality Management Strategy 

NW Act Noxious Weed Act 1993 (Commonwealth) 

OEH NSW Office of Environment and Heritage 

OEMS Operational Excellence Management System 

OMC Oil Movements Centre 

ORP Odour Reduction Program 

OWMS Oily Water Management System 

OWSS Oily Water Sewer System 

PAC NSW Planning Assessment Commission 

PAH polycyclic aromatic hydrocarbons 

PASS Potential Acid Sulfate Soils 

Pb Lead 

PCB Polychlorinated Biphenyl 

PCE Perchloroethylene 

PDU Propane Deasphalting Unit 

PELA Act Protection of the Environment Legislation Amendment Act 2011(NSW) 
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Abbreviation Description 

PHA Preliminary Hazard Analysis 

PID Photoionisation detector 

PIO Preliminary Investigation Order 

PIRMPs pollution incident response management plans 

PoEO Act Protection of the Environment Operations Act 1997 (NSW) 

PoEO Waste Regulation Protection of the Environment Operations (Waste) Regulation 2005 (NSW) 

PPE Personal protective equipment 

PPV Peak Particle Velocity 

PRP Pollution Studies and Reduction Programs 

PSNL Project Specific Noise Levels 

PTW Permit to Work 

PULP Premium Unleaded Petrol 

QRA Quantitative Risk Assessment 

RAMSAR Wetlands of International Importance 

RBL Rating background level 

RNE Register of National Estate 

ROTAP Rare or Threatened Australian Plants 

ROW Right of Way 

RTNP NSW Road Traffic Noise Policy 

SBRP Silver Beach Remediation Plan 

SBU Strategic Business Unit 

SDA Static dissipater additives 

SEE Statement of Environmental Effects 

SEARs Secretary’s Environmental Assessment Requirements 

SEPP State Environmental Planning Policy 

SEPP 14 State Environmental Planning Policy No 14 – Coastal Wetlands 

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

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

SEPP 71 State Environmental Planning Policy No. 71 – Coastal Protection 

SEWPAC  Commonwealth Department of Sustainability, Environment, Water, Population 
and Communities 

SFAIRP So Far As Is Reasonable Practicable  

SHI State Heritage Inventory 

SHR State Heritage Register 

SIC Significant Impact Criteria 

SMCMA Sydney Metropolitan Catchment Management Authority 

SMP Stormwater Management Plan 

SMS Safety Management System 

SoHI Statement of Heritage Impact 

SPC  Sydney Ports Corporation  

SPL Sound Pressure 
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Abbreviation Description 

SPULP Super Premium Unleaded Petrol 

SSC Sutherland Shire Council 

SSD State Significant Development  

SSLEP Sutherland Shire Local Environment Plan 

Stadis static dissipater 

SVOC Semi-volatile Organic Compound 

T&I Turnaround and Inspection 

TBT Tributyltin 

TCLP Toxicity Characterisitic Leaching Procedure 

TDS total dissolved solids 

TEC Threatened Ecological Community 

TEL Tetraethyllead 

TEX Toluene, ethylbenzene, and xylenes 

TIA Traffic Impact Assessment 

TMB Trimethylbenzene 

TMP Transport Management Plan 

TPH Total Petroleum Hydrocarbons 

TSC Act Threatened Species Conservation Act 1995 (NSW) 

ULP Unleaded Petrol 

ULSD Ultra Low Sulphur Diesel 

VENM Virgin Excavated Natural Material 

VOCs Volatile Organic Compounds 

VOL’s Volatile Organic Liquids 

WARR Act Waste Avoidance and Resource Recovery Act 2001 (NSW) 

WH&S Act Work Health and Safety Act 2011 (NSW) 

WH&S Regulation Work Health and Safety Regulation 2011 (NSW) 

WM Act Water Management Act 2000 (NSW) 

WMP Waste Management Plan 

WMS Waste Management System 

WWTP Waste Water Treatment Plant 

Zn Zinc 
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EXECUTIVE SUMMARY 

ES 1.1 Introduction  

Caltex Refineries (NSW) Pty Ltd ACN 000 108 725 (hereafter referred to as Caltex) 
announced in July 2012 that it would progress with converting Kurnell Refinery (the ‘Site’) to a 
finished product terminal (the ‘Project’).  This Project was proposed in response to increased 
competition from refineries in Asia, and the balance of supply and demand in Australia. 

The primary objective of the Project is to ensure that Caltex’s operations within Australia 
remain viable and can provide a safe, reliable and sustainable supply of petroleum fuels to 
NSW and the ACT.   

The Project is divided into two initial phases: 

 Converting infrastructure to allow the Site to operate as a terminal and shutdown the 
refinery (the conversion works). 

 Demolition and removal of redundant infrastructure (the demolition works). 

Caltex has received development consent (SSD 5544) for completing the first phase of the 
Project (the ‘conversion works’).  The ‘demolition works’, are the next phase in the process of 
establishing a viable, safe, reliable and sustainable finished product import terminal at Kurnell. 

The demolition works would involve the demolition, dismantling or removal of refinery process 
units, redundant tanks, redundant pipelines, redundant services and redundant buildings as 
well as associated minor civil works and waste management activities.  These works are 
planned to commence in mid-2015 and be completed by the end of 2017.  

Caltex is seeking approval for the demolition works as a modification to development consent 
SSD 5544 under S.96 (2) of the Environmental Planning and Assessment Act 1979 
(EP&A Act) as the works are a continuation of the conversion process, but may result in 
certain impacts that were not considered under the initial consent.  The end result of these 
works would be substantially the same development as the approved Project under 
SSD 5544. 

This Statement of Environmental Effects (SEE) has been prepared to support the modification 
application for the demolition works, and to address a set of Secretary’s Environmental 
Assessment Requirements (SEARs) that have been specifically issued for the demolition 
works.  This SEE considers a range of environmental, safety, legal, social and economic 
impacts related to the demolition works.  It describes the mitigation and management 
measures required to ensure that these impacts are avoided, minimised, mitigated or offset.  

ES 1.2 Modifications Need and Alternatives 

Modifications Need and Objective 

Following a review of refining operations which was initiated in 2011, Caltex concluded that 
the Kurnell Refinery was no longer financially viable under its current configuration.  However, 
Caltex also identified that the Site is at the hub of Caltex’s supply chain for NSW and ACT and 
therefore needed to be retained as a finished product terminal to receive and distribute refined 
petroleum product.   
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The Project’s key objective is to ensure that Caltex’s operations within Australia remain viable 
and can provide a safe, reliable and sustainable supply of petroleum fuels to NSW and the 
ACT.  The demolition works share this objective, and are intrinsically linked to the ongoing 
process of converting the Site from an operation that contains both oil refining and liquid fuel 
depot land uses to a safe and viable operation where the dominant land use becomes ‘liquid 
fuel depot’ alone.   

Alternatives 

The implementation of the current development consent for the conversion works (approved 
Project SSD 5544) will result in a number of process units, structures, tanks, pipes, buildings 
and other infrastructure across the Site becoming redundant.  This redundant infrastructure 
presents Caltex with the following options for ongoing management: 

1. deterioration of redundant infrastructure to an unsafe state;  

2. maintaining redundant infrastructure in a safe state; or  

3. demolition and removal of the redundant infrastructure to ensure a safe state. 

The demolition and removal of the redundant infrastructure and buildings at the Site is the best 
option for Caltex to ensure that it meets the objective of the Project.  Removing the 
infrastructure and buildings would eliminate ongoing maintenance costs, ensuring the ongoing 
commercial viability of the terminal, whilst eliminating the potential risks to the operations at 
the Site, the terminal workers, the local community and environment.   

ES 1.3 Site Location and Existing Environment 

The Caltex Kurnell Refinery (the Site) is located on the Kurnell Peninsula within Sutherland 
Shire Local Government Area (LGA), approximately 15 km south of Sydney’s Central 
Business District (CBD). The Kurnell Peninsula is serviced by Captain Cook Drive, a single 
lane road that connects the area with the wider road network.   

The Site is bounded by the Kamay Botany Bay National Park to the south and east, Captain 
Cook Drive to the northwest and St Joseph Banks Drive to the south west. The northern Site 
boundary is bordered by Solander Street, a small southern section of Cook Street, 
undeveloped land, light industry and residences off the eastern side of Cook Street, and 
undeveloped land on the southern side of Reserve Road. Additional residences are located on 
the north side of Reserve Road.  The Kurnell residential area is generally located to the 
immediate north and north west of the Site.  

Marton Park, comprising a developed recreational park area and an undeveloped wetland 
area, is located on the northern side of Solander Road.  Kurnell Substation is located on the 
western side of Captain Cook Drive opposite the Site.  The former Continental Carbon 
Australia facility is located approximately 800 m due south of the southern Site boundary, and 
is surrounded by the National Park. 

The Site is legally described under 38 Lot and deposited plan (DP) numbers, which are listed 
in Section 2.1.2 of this SEE.   

The majority of the demolition works would be completed within the boundary of the Site. The 
exceptions to this include: 
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 the removal of the Continental Carbon Pipeline which is located on land owned by Caltex 
to the south of the Site (Lot 2/DP 215818);  

 sections of the redundant pipelines that run through the Western and Eastern Right of 
Ways (ROWs) that are located outside of the Site (i.e. under the roads that cross the 
ROWs (no Lot and DP available) and under Silver Beach (Lot 3/DP 1165618 from the low 
tide mark into Botany Bay); and 

 the removal of the cooling water intake pipelines and associated infrastructure from the 
Kurnell Wharf (Lot 456/DP 1413279). 

The demolition works area in relation to the Site is shown in Figure ES-1.   

ES 1.4 Project and Demolition Works Description 

Approved Project  

The conversion works involve the conversion of tanks and installation of pumps and 
associated pipelines to allow for the cessation of refining at the Site.  Cessation of refinery 
operations will occur in Q4 of 2014 and will be followed by the continued conversion of some 
tanks to hold finished products.  Eventually the Site will operate wholly as a finished fuel 
terminal. 

Demolition Works 

The demolition works would broadly involve the following activities within the demolition works 
area: 

 demolition, dismantling or removal of: 

– refinery process units and associated infrastructure; 

– redundant tanks and associated infrastructure; 

– redundant pipeways and above and underground pipelines; and 

– redundant buildings and services. 

 associated civil works; 

 waste management activities including concrete crushing; and 

 returning the works areas to ground level. 
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Caltex is planning to commence the demolition works during the second half of 2015.  The 
demolition works are likely to be completed by the end of 2017.  

The proposed conversion and demolition schedule is presented in Table ES-1.  By the time 
the demolition works commence, the only conversion works still being completed will relate to 
the conversion of certain tanks across the Site.  

Table ES 1 Proposed Conversion and Demolition Schedule 

Task Indicative Date 

Conversion Works 

Detailed Engineering & Design Start Mid 2012 

Engineering & Design Completed Second half 2013 

Tank Conversions Start Q1 2014 

Installation of Piping, Pumps and Associated Infrastructure Q1 2014 

Construction on Piping Completed Q2 2014 

Kurnell Refinery Shutdown  Q4 2014 

Kurnell Refinery Decommissioning First half 2015 

Continued Tank Conversions End 2014 – end 2016 

CONVERSION TO TERMINAL COMPLETED December 2016 

Demolition Works* 

Demolition of Refinery Process Units Mid 2015 – Mid 2017 

Demolition of Tanks Mid 2015 – End 2017 

Pipeline Removal Start 2016 – End 2017 

Demolition of Buildings Mid 2016 – End 2017 

Concrete Crushing End 2017 

The majority of the demolition works would take place between 7.00am and 10.00pm, across 
a seven day a week program.  This is in line with the Conditions of Consent for SSD 5544, in 
particular Conditions C18, C19 and C20.   

Traffic generated by the demolition works would incorporate a mix of heavy vehicles and 
construction personnel movements.  The demolition works would result in an increase of 
approximately 230 employees at the Site in 2015 and 130 contractors for 2016 and 2017.  The 
cumulative number of workers at the Site for 2015 to 2017 (410 maximum) would still be 
significantly lower than the workforce present during refinery operations in 2012 (1,385 
maximum). 

ES 1.5 Legislation and Planning Policy 

A modification through S.96 (2) of the EP&A Act requires that aspects of the demolition works 
that may have environmental, social or economic impacts that differ from those previously 
assessed within the Environmental Impact Statement (EIS) for SSD 5544, are required to 
undergo assessment in line with Section 79C of the EP&A Act.  

Under Section 79C, Part 4 of the EP&A Act, the demolition works must be evaluated against a 
range of considerations including environmental planning instruments, NSW Environmental 
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Planning and Assessment Regulation 2000 (EP&A Regulation), the likely environmental, 
social and economic impacts of that development, the suitability of the Site, and the public 
interest. 

In order to comply with the requirements for assessing this type of modification, a SEE must 
be prepared and submitted alongside the Modification Application.  

The Protection of the Environment Operations Act 1997 (PoEO Act) provides for the issue of 
an Environment Protection Licence (EPL) for certain scheduled activities.  Caltex holds an 
existing EPL (No. 837) for the Site.  This EPL licences a number of activities on Site and 
provides certain agreed limits (e.g. for noise) or monitoring measures (e.g. observing 
stormwater) in relation to those activities.  As the Site is currently operational, the EPL is 
actively managed by Caltex and the EPA, and includes requirements for a number of Pollution 
Reduction Plans (PRPs).  Where relevant, the provisions of the EPL and PRPs would continue 
to be implemented and adhered to during the demolition works. 

A complete account of relevant Commonwealth, State and local government legislation and 
policy is provided in Chapter 5 Legislation and Planning Policy.  

ES 1.6 Consultation 

Consultation has continued throughout the preparation of this SEE and will continue during 
exhibition, following approval of the modification, during demolition and terminal operation.  

The objective of consultation to date, with statutory agencies, Sutherland Shire Council and 
the wider community, has been to provide information to, and understand the concerns of, the 
various stakeholders.   

The Project specific consultation effort has included: 

 a series of public meetings; and 

 liaison with government agencies, including those identified within the SEARs. 

The key methods used to consult (and inform this SEE) have included meetings, letters, 
telephone calls and data requests.  

Chapter 6 Consultation presents a list of the key comments raised during the consultation 
process and identifies where issues have been addressed in this SEE.  

ES 1.7 Environmental Scoping Assessment 

In order to assess the environmental impact of the Project, a number of key environmental 
issues have been identified through consultation with regulators and the community.  A 
qualitative risk assessment was undertaken based on the recognition that a more detailed 
assessment would be required for the biophysical, environmental, economic and social 
aspects with the highest potential likelihood and greatest potential consequences.  This risk 
assessment considered the issues mentioned in: 

 the SEARs; 

 submissions from relevant stakeholders and the public; and 
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 the EIS for the conversion works (SSD 5544). 

The qualitative risk assessment was conducted based upon the guidelines outlined in AS/NZS 
4360:2004 and AS/NZS ISO 31000:2009. This assessment, combined with the key issues 
contained in the SEARs and raised during the consultation process, guided the detailed 
assessments undertaken for the SEE.  

ES 1.8 Hazards and Risks 

A Hazards in Demolition (HAZDEM) assessment was completed to identify potential risk 
impacts from the proposed demolition works on the existing simultaneous terminal operations, 
and whether the demolition works would change the off-site risk profile of the approved 
Project.   

A two-day workshop was held with a multi-disciplinary team to identify relevant demolition 
related hazards. During this workshop a total of 20 hazards were identified: 

 five associated with process safety related hazards;  

 ten with general health and safety hazards; and  

 five with loss of amenity and risks to the biophysical environment (not previously 
covered under other headings). 

The general health and safety hazards included those associated with working from heights 
and subsidence and collapse during excavation.    

Five hazards have potential to initiate a process safety incident which could lead to 
environmental pollution or safety concerns involving Caltex personnel and/or the demolition 
contractors. These hazards relate to the potential to damage plant, equipment, pipes and 
tanks during demolition activities or the potential to introduce ignition sources into classified 
areas.  These hazards will also be relevant for the operating terminal and have been 
adequately assessed in the Preliminary Hazard Analysis (PHA) prepared for the EIS for the 
Project. 

The hazards identified for the demolition works are all well-known and understood by the 
Caltex personnel and contractors involved in the Project.  The safeguards associated with 
controlling these hazards have been largely established.   

The risks associated with the demolition related hazards would be minimised through the 
implementation of a hierarchy of controls in accordance with the legislative requirements. The 
management of activities associated with the demolition work would ensure that the probability 
of an incident happening is minimised and that, should an incident occur, its consequences 
would be managed. 

The HAZDEM concluded that the levels of risks to the biophysical environment and to the 
safety of the public, staff and contractors are reduced to So Far As Is Reasonably Practicable 
(SFAIRP) levels.  
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This conclusion is based on: 

 Caltex continuing to implement a number of established processes for managing the Site; 

 the demolition contractors undertaking the demolition works in general accordance with 
Demolition Code of Practice (2013) and relevant Australian Standards; and 

 the recommendations formulated through the hazard and risk assessment process being 
implemented.   

The assessment has shown that the overall risk associated with the demolition works is low 
and does not introduce an excessive additional risk to the Site or to the community 
surrounding the Site.   

Further, the hazard and risk assessment has shown that the risk profile, determined in the 
Preliminary Hazard Analysis for the Project (as reported in the Environmental Impact 
Statement for the approved Project SSD 5544), remains valid during the demolition works. As 
such, the risk levels for the Site continue to satisfy the risk criteria specified in Hazardous 
Industry Planning Advisory Paper (HIPAP) Number 4 - Risk Criteria during the demolition 
works. 

ES 1.9 Soil, Groundwater and Contamination 

This assessment has been conducted as a desktop investigation which involved the review of 
existing information available about the Site such as previous investigations, historic 
information, records of contamination and contamination management. This assessment has 
also involved a review of online resources including geological maps, Groundwater Dependant 
Ecosystems databases, acid sulphate and soil maps of the area.   

Demolition Impacts  

Ground-disturbing activities are predicted to occur during the following demolition works:  

 refinery process units removal; 

 tank demolition;  

 underground pipeline removal; and 

 infrastructure, services and building demolition. 

An estimated 150,000 tonnes of soil is likely to be excavated during the demolition works. 

Ground disturbance associated with the removal of different infrastructure would be to a 
maximum depth of 2 metres below ground level (mbgl).  The ground disturbing works would 
be staged with the aim of minimising the area of ground disturbed at any one time. 

Potential soil and groundwater impacts from the demolition works include:   

 demolition workers encountering contaminated soil, asbestos and potential acid sulfate 
soils (PASS) during excavation activities; 

 excavation works and stockpiling of soils generating dust and/or odours that affect on-site 
and off-site receptors; 
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 stockpiles, excavated areas and newly disturbed areas subject to erosion and sediment 
control issues; 

 increased infiltration locally affecting groundwater flows as areas that were previously 
covered by concrete such as the refinery process become permeable; 

 disturbance of soils through excavation and backfilling increasing contaminant migration 
to underlying groundwater; 

 contaminants from stockpiles generated during intrusive works potentially contaminating 
to cause ground and surface water contamination; 

 spills and leaks from demolition equipment potentially contaminating soil and 
groundwater; and 

 vehicles dispersing contaminated materials around the Site. 

The works required to remove the cooling water outlet from below the low tide mark would 
result in the disturbance of sediments within Botany Bay.  Further details relating to sediment 
disturbance in Botany Bay are summarised in ES 1.18 Coastal Processes and detailed in 
Chapter 18 Coastal Processes.   

Mitigation 

A Soil and Water Management Plan, Contamination Management Plan and Asbestos 
Management Plan would be incorporated into the Demolition Environmental Management 
Plan (DEMP) to manage soil, groundwater and contamination related impacts arising from the 
demolition works.  Chapter 9 Soils, Groundwater and Contamination contains a 
comprehensive description of the proposed mitigation and management measures that would 
be contained in the DEMP and relevant sub-plans.  The assessment concludes that the 
demolition works would be likely to have negligible impacts on the soil and groundwater 
environment beneath and around the Site provided the management and mitigation measures 
outlined in this SEE are implemented. 

ES 1.10 Human Health and Ecological Risk 

The SEE has assessed the potential risk to human and ecological health during the demolition 
works.  A qualitative Human Health Risk Assessment (HHRA) and Ecological Risk 
Assessment (ERA) were undertaken to address the SEARs for the demolition works.  These 
assessments were based on a desktop review of previous investigations and findings from 
technical assessments contained in this SEE including site assessments, groundwater 
modelling assessments, ecology impact assessments (including marine ecology), air quality 
assessments and wastewater management assessments.   

Potential contamination pathways to the on-site and surrounding human and ecological 
sensitive receptors were identified.  Relevant receptors included: 

 Caltex facilities; 

 Kurnell Village including residences, public places and schools; 

 Botany Bay; 

 Oyster farming in Quibray Bay and Botany Bay; 
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 Towra Point Nature Reserve (Ramsar wetland);  

 Towra Point Aquatic Reserve;  

 Marton Park Wetland; and 

 Kamay Botany Bay National Park. 

Existing contaminants of concern for soils at the Site are those associated with the fuel 
refining process.  The primary Contaminants of Potential Concern (COPC) are: petroleum 
hydrocarbons; benzene, toluene, ethylbenzene and xylene (BTEX); polycyclic aromatic 
hydrocarbons (PAH); phenols; and lead (Pb) and asbestos.  Residual asbestos contamination 
is of relevance to areas of historical spoil stockpiling and for the pipeway easements.  

The HRA concluded that based on the primary COPCs exceeding soil or groundwater 
investigation limits in historical reports, potentially complete exposure pathways, and identified 
human health receptors, the following risks were considered to require management: 

 Site demolition workers exposed to direct contact with soils impacted by asbestos, and 
the COPC, or groundwater impacted by LNAPL or dissolved phase COPC; 

 Site workers or visitors exposed to dust, vapours or impacted run-off; and 

 Off-site residents exposed to dust, vapours or impacted run-off. 

The ERA concluded that within the terrestrial environment, the proposed demolition works 
present a low and acceptable risk to the environment as there are limited on-site receptors, 
and appropriate mitigation and management measures would minimise and offset risks to 
mobile and off-site receptors.  Within the aquatic environment, the proposed removal of the 
cooling water outlet pipeline is considered to present a low to negligible risk to protected 
habitats, communities and species.  

A number of management and mitigation measures contained in Chapters 8-9, 11-12, 14 and 
17-18, and in Chapter 10 Human Health and Ecological Risk, would reduce and manage 
risks to human health and ecosystems during demolition works.   

ES 1.11 Waste Management 

The waste management assessment involved identifying, quantifying and classifying potential 
sources of liquid and non-liquid waste generated from the demolition works.   

Recommendations on the preferred management strategies for effective storage, 
reuse/recovery, treatment and/or disposal were identified in accordance with relevant 
legislation, policies and guidelines including the Waste Avoidance and Resource Recovery Act 
2007 (WARR Act) and DECCW, NSW (2009) Waste Classification Guidelines.     

During the demolition works, primary waste generated would include steel, mixed building and 
demolition waste, concrete, excavated soil (contaminated and uncontaminated) and asbestos. 
Other waste steams predicted to be generated in minor quantities are general solid waste 
(non-putrescible) such as packaging waste; general solid waste (Putrescible) such as food 
waste; liquid waste and wastewater.  

Caltex’s existing procedures for the management of waste would be appropriately modified 
and adopted for the demolition works.  This would include the development of a Waste and 
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Resource Management Plan (WRMP), which would be a sub-plan to the DEMP and would 
provide a number of strategies and commitments for managing waste generated by the 
demolition works.  

ES 1.12 Surface Water, Wastewater and Flooding 

A Water Management assessment was completed to understand the surface water, 
wastewater and flooding issues associated with the demolition works.   

Potential impacts to stormwater associated with the demolition works include those arising 
from demolition and ground disturbance works (i.e. potential impacts to stormwater run-off 
quality), as well as potential changes to the operation and functioning of stormwater 
catchments in the short and longer term (i.e. catchment hydraulics). 

Stormwater quality impacts could arise from: 

 erosion and entrainment of dust, soil and other material in stormwater from areas where 
ground disturbance works and excavation are required; 

 leaks of fuel and hydraulic fluid from various plant items required for the demolition works 
potentially impacting on stormwater quality; 

 leaks of residual matter from within redundant plant and equipment prior to removal, 
which could impact rainwater runoff quality; and 

 impact on stormwater quality arising from interaction with contaminated soils potentially 
exposed by demolition and/or excavation works.   

These potential impacts would be managed by implementing appropriate management and 
mitigation measures that are in accordance with 'The Blue Book' Managing Urban Stormwater 
- Soils and Construction Volume 1 and 2 (Landcom, 2004) and the use of soil erosion and 
sedimentation devices as discussed in Chapter 9 Soil, Groundwater and Contamination.  
These measures would be included in a Soil and Water Management Plan as part of the 
DEMP.  Potentially contaminated water would be sent to the on-site wastewater treatment 
plant via the oily water sewer system for treatment prior to disposal. 

Overall, the change in volume and quality of stormwater discharged from the Site, arising from 
the demolition works is not expected to be significant. The Site stormwater system would 
continue to be reviewed and improved in line with the requirements of the existing Stormwater 
Management Plan (SMP).  This SMP was prepared for the Site under a previous Environment 
Protection Licence (EPL) Condition (PRP U24.1).   

The demolition works are unlikely to alter the flood risk profile in the demolition works area or 
to change the ability to accommodate high rainfall events and/or broader flooding events from 
that which currently exists. 

ES 1.13 Noise and Vibration  

A Noise and Vibration Impact Assessment (NVIA) was undertaken to address the potential 
noise and vibration impacts related to the demolition works (refer to Chapter 13 Noise and 
Vibration).  The SEE also includes a cumulative noise assessment that considered other local 
development and activities that could occur concurrently with the demolition works. 
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The NSW Interim Construction Noise Guidelines (DECC 2009) (ICNG) guides the assessment 
of the noise from construction and demolition activities.   

The NVIA determined that the demolition noise levels for works on the main site are below the 
criteria both during daytime hours and out of hours (evening and night) at all receptors except 
at one residence (30D Cook Street) where an exceedance of 4dBA was predicted.  Similarly, 
the assessment determined identical cumulative noise impacts at the same receptor.  The only 
additional impact resulting from cumulative noise was the predicted exceedance of 5 dBA at 
one other receiver (residence at Reserve Road) during out of hours.   

These impacts would be reduced and managed through a suite of recommended mitigation 
and management measures, including the preparation of a Demolition Noise and Vibration 
Management Plan (DNVMP), which would be included in the DEMP.  Reasonable and feasible 
mitigation measures include managing demolition work hours, using low noise equipment and 
plant, regular consultation with local residents etc.   

The NVIA also predicted that demolition works would result in no off-site vibration impacts.  
Vibration monitoring would be completed on-site to help ensure certain retained structures are 
protected. 

ES 1.14 Air Quality and Odour 

An assessment was undertaken to determine the potential air quality and odour impacts 
associated with the demolition works (refer to Chapter 14 Air Quality and Odour).  This 
assessment involved a review of the existing air quality and the scope of demolition works; the 
identification of emissions likely to be generated from such works; and the determination of 
management and mitigation measures to be implemented for minimising and offsetting these 
impacts. 

Air emissions are likely to be generated from demolition of the refinery infrastructure, removal 
of concrete/foundations and services, soil excavation, concrete crushing, and asbestos 
handling and disposal.  The primary emissions identified for such works are dust particulates, 
Volatile Organic Compounds (VOCs) and odour. 

The assessment concluded that given the nature and scale of the demolition works, impacts to 
air quality would need to be appropriately managed through the implementation of specific 
mitigation management measures.  These measures would be documented in an Air Quality 
Management Plan (AQMP), which would be a sub-plan to the DEMP.  During excavation 
works, these measures would include: conducting monitoring where required, storing soils 
away from receptors, excavating during appropriate weather and managing soil exposure.  A 
number of additional odour and dust management measures would also be employed.       

ES 1.15 Transport and Access 

A Traffic Impact Assessment (TIA) was completed (refer to Chapter 15 Transport and 
Access).  A cumulative traffic assessment was also included in the SEE, accounting for 
potential cumulative impacts resulting from the demolition works being undertaken in parallel 
with other local development.  The TIA was completed in line with the guidance Guide to 
Traffic Generating Developments (RTA, 2002). 
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In order to determine the impact of the demolition works on the surrounding road network, the 
projected traffic activity associated with the demolition works was added to existing traffic 
volumes and construction phase traffic predictions provided within the assessment undertaken 
as part of the EIS for the conversion works.  The reduction of workers at the Site following the 
shutdown of the refinery was also taken into consideration.  This was then compared to the 
predicted operation of the surrounding road network during the demolition works.  

The assessment predicted that there would be no change in the Level of Service (LOS) at 
Captain Cook Drive both before and during demolition works.  It also concluded that the 
demolition works would have no detrimental impact on the operation of the surrounding road 
network.  The TIA noted that there would be an increase in the number heavy movements on 
the road network during the demolition works and there would be a requirement for traffic 
management during the removal of pipelines from the road reserves.  In order to ensure safe, 
continuous and efficient movement of traffic for both the general public and demolition staff, a 
Traffic Management Plan (TMP) would be developed and implemented.  This TMP would 
involve scheduling works in the road reserves to avoid major events at Kurnell and keeping 
one lane of affected roads open for access as pipes are being removed. 

ES 1.16 Heritage 

A Heritage Impact Assessment (HIA) was undertaken as part of this SEE to assess the likely 
impacts of the demolition works on Aboriginal and Historic (or Non-Aboriginal) heritage values.  
The HIA built on the work that had been completed for the Heritage Management Strategy 
(HMS) for the Site and was undertaken in accordance with the relevant state and federal 
legislation, policies and guidelines.  

Aboriginal Heritage Impacts 

The HIA concluded that areas at the Site, within the ROWs and along Silver Beach have been 
extensively disturbed and thus, are not likely to contain subsurface archaeology which pre-
dates the refinery.  Therefore, any excavations associated with the demolition works would not 
likely impact on any Aboriginal Heritage items.  However, as per provisions in the National 

Parks and Wildlife Act 1974 Act (NPW Act), a Stop Works Procedure would be implemented 
should any Aboriginal Heritage items be found during demolition works.   

Historic Heritage Impacts 

The HIA identified five historic heritage items or places that would be affected by the 
demolition works.  The demolition works area itself forms part of the locally significant 
Australian Oil Refinery, a listed archaeological site in the State Environmental Planning Policy 
(Kurnell Peninsula) 1989.  The four other heritage items or places are: 

 Four Wheel Drive Track (Captain Cook Drive); 

 Silver Beach; 

 Kamay-Botany Bay National Park; and 

 Kurnell Peninsula Headland. 

The demolition works would have a significant adverse impact on the physical fabric, historic, 
technical and research/scientific significance of the Australian Oil Refinery site, and its rarity 
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and representativeness. The demolition works would also diminish the Site’s ability to 
demonstrate the principal characteristics of an operational oil refinery, and the development of 
the oil refining industry in NSW during the twentieth century.  The overall historic and physical 
integrity of the Site would be lost.  The landmark value of the Site in the local area would be 
considerably diminished.  The demolition works would also have a major adverse impact on 
the aesthetic value of the Site’s overall grouping of modernist architecture, including significant 
physical evidence of Bunning and Madden’s architectural design work.   

A HMS was prepared following the approval of the conversion works (SSD 5544).  The HMS 
was prepared for the Australian Oil Refinery site prior to shut-down of the refinery plant, to 
provide Caltex with a basic framework for the ongoing management of the Site’s heritage 
during present and future works on the Site.  The HMS specifically considered the future 
demolition works at the Site. Its development helped Caltex to identify which parts of the Site 
could be retained and reused while maintaining a number of representative examples of 
heritage structures as the Site.  Implementation of the HMS for the Site would provide some 
mitigation for the loss of heritage value. 

The demolition works would not impact on significant fabric of the former Four Wheel Drive 
Track or the historic significance of the local heritage item. 

The demolition works would likely generate minor, temporary adverse effects on the aesthetic 
significance and amenity of the locally listed Silver Beach and Roadway.  These impacts 
would be mitigated through progressive restoration of these features, using the same or 
appropriate materials.   

During the demolition works, there may be minor, temporary adverse impacts on the 
landscape setting, social and symbolic values of the Kamay Botany Bay National Park and 
Kurnell Peninsula Headland.  However following completion of the demolition works, the 
removal of the redundant infrastructure from across the Site would likely have a major positive 
permanent impact on the landscape setting of the State heritage listed Kamay Botany Bay 
National Park and Kurnell Peninsula Headland. 

A number of recommendations for managing the potential impact of the demolition works on 
Historic Heritage are provided in Section 16.8.  Measures that are not documented within the 
HMS would be included in the DEMP. 

ES 1.17 Ecology 

An Ecology Impact Assessment and a Marine Ecology Impact Assessment were undertaken 
to assess potential impacts on terrestrial and aquatic biota and communities resulting from the 
demolition works.  In general, the demolition works would have negligible to minor impacts on 
ecological values of the surrounding area.  This is due to the following factors: 

 The demolition works would be undertaken in a highly modified and disturbed landscape, 
largely devoid of native vegetation or fauna habitat; 

 The demolition works would not involve the removal or modification of any remnant native 
vegetation; 

 There is a low likelihood of threatened biota and threatened ecological communities 
present within the demolition works area; and 
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 The demolition works associated with the removal of the cooling water outlet pipeline 
would be relatively temporary (approximately two weeks); undertaken in very shallow 
water with sandy substratum; and disturb a relatively small section of Silver 
Beach/Botany Bay. 

However, minor potential impacts would be mitigated by implementing a number of measures 
that would safeguard vegetated areas on-site, manage noxious weeds and other invasive 
species, and protect species that may disperse across the Site.  A Biodiversity and Weed 
Management Plan (BWMP) would document these measures and would form part of the 
DEMP.  The implementation of the mitigation and management measures in the BWMP would 
help ensure that potential impacts on local flora and fauna, ecosystems and habitats would be 
avoided, mitigated, offset or managed. 

ES 1.18  Coastal Processes 

A Coastal Processes Assessment was completed to investigate the potential impact to Silver 
Beach related to the removal of the Cooling Water Pipeline. 

The assessment determined that storms currently cause little change to the existing beach 
profile within the affected groyne compartment.  The assessment also concluded that the 
removal of the pipeline would not leave the remaining pipeline at risk of exposure. 

The assessment concluded that the demolition works have the potential to cause the following 
key impacts associated with coastal processes: 

 Release of suspended sediment into Botany Bay forming a plume of suspended 
sediments during backfilling work; 

 Inadvertent release of contaminants such as oil due to the use of plant and equipment 
within the water column; and 

 Temporary disturbance of sand dunes including existing vegetation, affecting dune 
stability and increasing dune exposure to wind.   

To address these impacts, a number of mitigation and management measures have been 
identified and would be implemented during demolition.  To protect local seagrass 
communities and contain the spread of sediment plumes and/or contaminants, silt curtains 
would be installed seaward of the pipe removal works.  A Silver Beach Rehabilitation Plan 
(SBRP) would also be developed as part of the DEMP.  The SBRP would address the 
rehabilitation works of the affected area at Silver Beach, including the reinstatement and 
revegetation of affected sand dunes.  

ES 1.19 Cumulative Impact Assessment 

A cumulative impact assessment was undertaken to assess impacts of the demolition works, 
along with neighbouring projects, on the surrounding environment.  A cumulative impact 
assessment is a receptor based assessment.  A cumulative impact can only occur when two 
or more impacts affect the same receptor.   

A cumulative impact for any one environmental aspect cannot occur unless residual 
environmental effects are expected for that aspect.  A residual impact is the impact remaining 
following the application of management and mitigation measures.  
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Following this logic, a cumulative impact assessment has only been conducted for the 
following environmental aspects:  

 Noise and Vibration; 

 Transport and Access; and 

 Heritage. 

In order to identify projects with the potential to cause a cumulative impact three databases 
were reviewed, these were:  

 Major Project Assessments register on the NSW Department of Planning and 
Environment (DPE) website;  

 Development Applications register on the Sutherland Shire Council (SSC) website; and 

 public notices and the ‘invitations to comment’ register on the Commonwealth 
Department of Environment website. 

The review of relevant projects from the local area concluded that only the final tank 
conversion activities from the conversion works (SSD 5544) and the final breasting island 
works for the Port and Berthing Project (SSD 5353) could potentially affect the same noise 
and traffic receptors.  The cumulative noise assessment concluded that the impacts from SSD 
5353 would be unlikely to affect the same receptors and the cumulative impacts with the tank 
conversions (SSD 5544) would need to be managed in line with the measures presented in 
Section 13.9 in Chapter 13 Noise and Vibration. 

No cumulative traffic impacts were expected due to the closure of the refinery removing 
approximately 800 private vehicles from the road.  Equally no cumulative historic heritage 
impacts were expected as the other projects do not affect the same values. 

ES 1.20 Management and Mitigation Measures 

Throughout the SEE, management and mitigation measures have been identified to address 
potential risks and impacts associated with the demolition works.  These measures include 
those that are relevant and/or have been revised from the approved management and 
mitigation measures for the conversion works (SSD 5544) and additional measures specific to 
the demolition works.  These measures are contained in Chapter 8 to Chapter 19 of this SEE 
and presented as a compilation in Chapter 20 Management and Mitigation Measures.  The 
chapter also outlines how these measures would be implemented and monitored by Caltex 
through the DEMP. 

ES 1.21 Evaluation and Justification 

The demolition works are the next step in the evolution of the operation of the Site. The Site 
was developed as an oil refinery and terminal facility and is now being converted to only 
manage finished petroleum products as a terminal facility.   

Following a number of internal investigations, the first public step in the Project was to seek 
development approval for the conversion of the refinery to a finished product terminal.  The 
‘conversion works’ were deemed State Significant Development (SSD) and an EIS was 
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produced to support the Development Application for this Project (the approved Project 
SSD 5544).  The approved Project was granted development consent in January 2014.  

The demolition works are intrinsically linked to the ongoing process of converting the Site from 
an operation that contains both oil refining and liquid fuel depot land uses to a safe and viable 
operation where the dominant land use becomes ‘liquid fuel depot’ alone. The demolition 
works form a critical stage in completing the conversion of the Site and are therefore important 
in ensuring the objectives of the Project are met.  

The SEE provides a comprehensive assessment of the demolition works and includes 
investigations regarding all relevant environmental issues.  

Potential impacts have been assessed and strategies to avoid, minimise and mitigate those 
impacts form a key part of the SEE.  The SEE includes a number of commitments to manage 
environmental impacts during the demolition works.  

The demolition works has, to the extent feasible, been designed to address the issues of 
concern to the community and Government. Caltex has also considered impacts on the 
surrounding environment and community of Kurnell.  Caltex firmly believes it can undertake 
the demolition works in a manner which would safeguard local environment and public 
amenity in the area.   

This SEE has concluded that the demolition works should proceed because they would: 

 result in no long term adverse impacts to the environment or local community; 

 ensure the primary objectives of the Project continue to be achieved; and 

 satisfy the principles of Ecologically Sustainable Development as described in the EP&A 
Regulation.  

This SEE has highlighted a range of issues which would be addressed through the careful 
undertaking of the demolition works.  

On the basis of the findings detailed within this Statement of Environmental Effects, the 
demolition works are considered to be justified. 
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1 INTRODUCTION 

1.1 Overview 

Caltex Refineries (NSW) Pty Ltd ACN 000 108 725 (hereafter referred to as Caltex) 
announced in July 2012 that it would progress with converting Kurnell Refinery (the ‘Site’) 
(refer to Figure 1-1) to a finished product terminal (the ‘Project’).  This Project was proposed 
in response to increased competition from refineries in Asia, and the balance of supply and 
demand in Australia. 

The objective of the Project is to ensure that Caltex’s operations within Australia remain viable 
and can provide a safe, reliable and sustainable supply of petroleum fuels to NSW and the 
ACT.   

The Project is divided into two initial phases: 

1 converting infrastructure to allow the Site to operate as a terminal and shutdown the 
refinery (the conversion works); and 

2 demolition and removal of redundant infrastructure (the demolition works). 

Caltex has received development consent (SSD 5544) for completing the first phase of the 
Project (the ‘conversion works’). The ‘demolition works’, are the next phase in the process of 
establishing a viable, safe, reliable and sustainable finished product import terminal at Kurnell. 

The demolition works would involve the demolition, dismantling or removal of refinery process 
units, redundant tanks, redundant pipelines, redundant services and redundant buildings as 
well as associated minor civil works and waste management activities.  These works are 
planned to commence in mid-2015 and are likely to be completed by the end of 2017.  The 
areas proposed for demolition (the proposed modification area) are shown on Figure 1-2. 

Caltex is seeking approval for the demolition works as a modification to development consent 
SSD 5544 under S.96 (2) of the Environmental Planning and Assessment Act 1979 
(EP&A Act) as the works are a continuation of the conversion process, but may result in 
certain impacts that were not considered under the initial consent.  Completion of the 
demolition works would ensure that the conversion process at the Site can be successfully 
completed in line with the Project objective.  The demolition works would introduce certain 
impacts that would be temporary in nature and can be appropriately managed; ensuring that 
the end result of these works would be substantially the same development as the approved 
Project under SSD 5544. 

This Statement of Environmental Effects (SEE) has been prepared to support the modification 
application for the demolition works.  In line with the requirements of S. 96 (2) of the 
EP&A Act, this SEE provides the information required by clause 115 of the Environmental 
Planning and Assessment Regulation 2000 (EP&A Regulation). It also addresses a set of 
Secretary’s Environmental Assessment Requirements (SEARs) that have been specifically 
issued for the demolition works (refer to Appendix A SEARs and Application 
Documentation).  This SEE addresses these requirements, and considers a range of 
environmental, safety, legal, social and economic impacts related to the demolition works.  
Potential impacts are identified and where necessary mitigated or offset to ensure that 
potential impacts are minimised for the local environment and Kurnell and Sutherland Shire 
communities.  



THE SITE

Marton
Park

Towra Point
Nature Reserve

Captain Cooks
Landing Place

Park
Kamay

Botany Bay
National Park

Bonna Point Reserve

Kamay
Botany Bay

National Park

KURNELL

Kurnell Refinery

Botany Bay

Kurnell Wharf

Captain C
ook D

r

Figure:

Rev. A4

1-1

KURNELL REFINERY CONVERSION MODIFICATION
CALTEX

REFINERIES
(NSW) PTY LTD

SITE LOCATION

T
h
is

 d
ra

w
in

g
 i
s
 s

u
b

je
c
t 
to

 C
O

P
Y

R
IG

H
T
.

/

A

0 250 500 750 1,000125

Metres

Datum: GDA94

Grid: MGA Zone 56

File No: 43177915.012.mxd Drawn: SB/MR Approved: RO Date: 11/08/2014

Whilst every care is taken by URS to ensure the accuracy of the digital data, URS makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular purpose and disclaims all responsibility
and liability (including without limitation, liability in negligence) for any expenses, losses, damages (including indirect or consequential damage) and costs which may be incurred as a result of data being inaccurate in any way for any 
reason.  Electronic files are provided for information only.  The data in these files is not controlled or subject to automatic updates for users outside of URS.

THE SITE

SYDNEY

Botany
Bay

Source: Aerial Imagery from Nearmap 2014
^ Office of Environment and Heritage (OEH)

Map compiled using MapInfo StreetPro data. © 2011 MapInfo Australia Pty Ltd and PSMA Australia Ltd. URS Australia, MapInfo 
Australia or PSMA Australia do not warrant the accuracy or completeness of information in this publication and any person using

or relying upon such information does so on the basis that these companies shall bear no responsibility or liability whatsoever 
for any errors, faults, defects or omissions in the information. 

Legend

Captain Cook Drive

Towra Point Aquatic Reserve ^

National Park

Towra Point Nature Reserve

The Site

Caltex Land Ownership

Tasman Sea

Bate Bay

Quibray
Bay

Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, i-
cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community



Gate 5

KURNELL

Continental 
Carbon Pipeline

Eastern
Right of Way

Western
Right of Way

Waste Water
Treatment Plant

Western
Tank Area

Refinery
Process Units

Eastern
Tank Area

Former Caltex
Lubricating
Oil Refinery

Torres St

Sir Joseph Banks Dr

Ca
pt

ai
n 

C
oo

k 
Dr

Co
ok

 S
t

Bridges St

Prince Charles Pde

Tasman St

Polo St

D
am

pi
er

 S
t

Solander St

Reserve Rd

Clerke
 Pl

Chisholm Rd

Silver B
each R

d

Gannon St

Sh
ar

n 
St

H
or

ni
ng

 S
t

Je
ffr

ey
 S

t

Captain Cook Dr

Co
ok

 S
t

Figure:

Rev. A4

1-2

KURNELL REFINERY
CONVERSION MODIFICATION

CALTEX 
REFINERIES

(NSW) PTY LTD

PROPOSED
DEMOLITION WORKS

Th
is 

dra
win

g i
s s

ub
jec

t to
 C

OP
YR

IG
HT

.

/

A

0 200 400 600100
Meters

Datum: GDA94
Grid: MGA Zone 56

File No: 43177915.031.mxd Drawn: STB/MR Approved: WM Date: 04/11/2014

Whilst every care is taken by URS to ensure the accuracy of the digital data, URS makes no representation or warranties about its accuracy, reliability, completeness, suitability for any particular purpose and disclaims all responsibility
and liability (including without limitation, liability in negligence) for any expenses, losses, damages (including indirect or consequential damage) and costs which may be incurred as a result of data being inaccurate in any way for any 
reason.  Electronic files are provided for information only.  The data in these files is not controlled or subject to automatic updates for users outside of URS.

Source:  Aerial Imagery - Nearmap 2014

Legend
The Site

Caltex Land Ownership

Demolition Works Area
(Proposed Modification Area)

Pipeways where works would
be required

Proposed demolition works

Proposed eastern tank
demolition area

Underground Pipelines to be
Removed



 

 

Kurnell Refinery Demolition 4

1.2 Proponent and Team 

The proponent for the works is Caltex Refineries (NSW) Pty Ltd, 2 Solander Street, Kurnell, 
NSW 2231.  The proponent contact is Dr Jos Kusters, Caltex Project Manager. 

This SEE has been prepared by URS Australia Pty Ltd ACN 000 691 690 (URS), c/o 407 
Pacific Highway, Artarmon, NSW 2064, Tel: (02) 8925 5500. The environmental planning and 
assessment coordinator is William Miles, Principal Environmental Planner. 

1.3 Project Need and Alternatives 

1.3.1 Background 

The demolition works are the next step in the evolution of the operation of the Site. The Site 
was developed as an oil refinery and terminal facility and is now being converted to only 
manage finished petroleum products in a terminal facility.   

Following a number of internal investigations, the first public step in the Project was to seek 
development approval for the conversion of the refinery to a finished product terminal.  The 
‘conversion works’ were deemed State Significant Development (SSD) and an Environmental 
Impact Statement (EIS) was produced to support the Development Application for this Project 
(the approved Project SSD 5544).  The approved Project was granted development consent in 
January 2014.  

The demolition works are intrinsically linked to the ongoing process of converting the Site from 
an operation that contains both oil refining and liquid fuel depot land uses to a safe and viable 
operation where the dominant land use becomes ‘liquid fuel depot’ alone. 

1.3.2 Need and Objective of the Project 

As noted within the EIS for SSD 5544, “Caltex initiated a review of its refining operations in 
May 2011”.  In summary, this review concluded that “the Caltex Kurnell and Lytton refineries in 

their current configuration are relatively small and are disadvantaged compared to the modern, 
larger scale and more efficient refineries in the Asian region.  This disadvantage is 
exacerbated by the impact of the ongoing strength of the Australian dollar, lower Caltex 

refining margins and increasing costs on the ‘as is’ refining business. As a result of the refining 
review, Caltex is proposing to close the Kurnell Refinery and convert the Site to a petroleum 
fuels import (finished product) terminal”.   

However, whilst it was concluded that the refinery business is no longer viable at Kurnell, the 
EIS also stated that the Site is at the hub of Caltex’s supply chain for NSW and ACT and 
therefore needed to be retained as a finished product terminal to receive and distribute refined 
petroleum product. 

This needs case for the Project (SSD 5544) supported its objective which was: 

“To ensure that Caltex’s operations within Australia remain viable whilst ensuring that the 

company can provide a safe, reliable and sustainable supply of petroleum fuels to NSW and 
the ACT.” 
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1.3.3 Need and Objective of the Demolition Works 

The demolition works share the objective noted in Section 1.3.2 in that the purpose of the 
demolition works is to ensure that Caltex’s operations within Australia remain viable whilst 
ensuring that the company can provide a safe, reliable and sustainable supply of petroleum 
fuels to NSW and the ACT.   

The implementation of the current development consent for the conversion works (approved 
Project SSD 5544) will result in a number of process units, structures, tanks, pipes, buildings 
and other infrastructure across the Site becoming redundant.  This redundant infrastructure 
presents Caltex with the following options for ongoing management: 

1 deterioration of redundant infrastructure to an unsafe state;  
2 maintaining redundant infrastructure in a safe state; or  
3 demolition and removal of the redundant infrastructure to ensure a safe state. 

These options/alternatives are discussed below. 

Deterioration of infrastructure 

The redundant infrastructure components will start to rapidly deteriorate once they are no 
longer in use. This is because the infrastructure is designed to operate under certain steady 
state conditions and as such, certain components will deteriorate quickly following shut down. 
The deteriorating infrastructure may pose ongoing safety and environmental issues and cause 
unacceptable levels of risk of harm to: 

 the operational infrastructure and staff at the future Kurnell Terminal;  

 the environment on and around the Site; and 

 the community.  

Some potential risks of leaving the equipment in place include falling equipment, deterioration 
of insulation, environmental damage and community safety risks as redundant underground 
sewers and pipelines deteriorate.  

Caltex does not consider this an acceptable situation for an operating facility.  As such this is 
not a viable management option for the redundant infrastructure.  

Maintenance of infrastructure 

The redundant infrastructure will require maintenance so the safety and reliability of the 
terminal operation at Kurnell, the local community, the local environment and by extension, 
Caltex’s operation in NSW and the ACT is not compromised.   

During normal refinery operation every unit has ongoing maintenance as well as a major 
maintenance shutdown every five years. During these major shutdowns the average cost is in 
the order of $50 million dollars per unit. With regards to the decommissioned refinery units, the 
maintenance frequency will need to be much higher due to the more rapid deterioration of the 
redundant infrastructure.  This ongoing maintenance cost would put the Kurnell Terminal at an 
economic disadvantage and could potentially undermine the viability of the facility.  The 
adverse consequences that this would have on the NSW and ACT fuel market would have a 
significant adverse impact on the State economy and the wider population. 
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As such, the maintenance of the redundant infrastructure would impose an ongoing and 
unsustainable financial burden for Caltex’s operation at Kurnell.   

Demolition of redundant infrastructure 

Demolition of the redundant infrastructure will result in the following: 

 remove the risk of redundant infrastructure creating unsafe conditions at the Site from: 

– dilapidated infrastructure due to corrosion; and 

– potential contamination and safety issues due to deterioration of infrastructure.  

 remove the risk of redundant infrastructure resulting in adverse impacts on the local 
community and environment; and 

 removes unsustainable maintenance costs, ensuring the ongoing commercial viability of 
the terminal.  

As demonstrated, the demolition of the redundant refinery infrastructure is the best option for 
ensuring a viable, safe, reliable and sustainable finished product import terminal at Kurnell.   

1.3.4 Conclusion 

Removal of the redundant infrastructure and buildings at the Site is the best way for Caltex to 
ensure that it meets the objective of the Project, namely: 

“To ensure that Caltex’s operations within Australia remain viable whilst ensuring that the 

company can provide a safe, reliable and sustainable supply of petroleum fuels to NSW and 
the ACT.” 

Removing the infrastructure and buildings would eliminate ongoing maintenance costs, 
ensuring the ongoing commercial viability of the terminal, whilst also removing potential risks 
to the operations at the Site, the terminal workers, the local community and environment.   

1.4 Section 96 (2) Modification 

The demolition works are directly linked to the approved Project SSD 5544 as they are the 
next step in the conversion process at the Site to establish a viable, safe, reliable and 
sustainable finished product import terminal at Kurnell.  As the demolition works are part of the 
same process as the conversion works, they share the same needs case, project objective 
and the same purpose.  Without the demolition works the safety and viably of the operation at 
the Site would be compromised, as demonstrated above.   

As such, Caltex are seeking to modify the development consent for approved Project SSD 
5544 to ensure that the Project objective for this consent can be successfully achieved and the 
Project continued.  Caltex have recognised that the inclusion of the demolition works under the 
development consent SSD 5544 would result in certain impacts that were not considered 
under the initial consent, as such a modification application under S.96 (2) of the EP&A Act is 
being sought.  Whilst the demolition works would introduce new considerations for the Project, 
these matters would be temporary in nature.  Following completion of the demolition works the 
end result would be substantially the same development as approved under SSD 5544. 
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1.5 Section 96 (2) Modification Process 

1.5.1 The Scope of this SEE 

This Statement of Environmental Effects (SEE) has been prepared to support the modification 
application for the demolition works.  In line with the requirements of S. 96 (2) of the 
EP&A Act, this SEE provides the information required by clause 115 of the Environmental 

Planning and Assessment Regulation 2000 (EP&A Regulation). On 23 July 2014, the 
Department of Planning and Environment (DPE) issued Secretary’s Environmental 
Assessment Requirements (SEARs) for the modification application.  These SEARs are 
provided in Appendix A1. A table cross referencing the SEARs and where each requirement 
is addressed within this SEE can be found in Appendix A2.  The SEARs identified both 
general requirements and key issues which must be addressed in the SEE.  The key issues 
include: 

 Hazards and Risk;  Air Quality and Odour; 

 Contamination;  Transport and Access;  

 Soil and Water;  Heritage; and 

 Waste;  Ecology. 

 Noise and Vibration;  

Further requirements for consideration within the SEE were identified through the consultation 
process summarised in Chapter 6 Consultation.  As a result of this consultation, this SEE 
also includes an assessment of the potential impacts of the demolition works on coastal 
processes and marine ecology. 

The key issues identified in the SEARs and during the consultation process were investigated 
by Caltex through targeted assessments by specialists in their fields in line with relevant 
guidelines and assessment requirements.  These assessments are summarised in Chapters 
8 to 19 of Volume 1 of this SEE.  Where necessary the conclusions in these chapters are 
supported by a number of detailed assessments provided in Appendices B – H of Volume 2 
of this SEE.   

The outcomes of these assessments have been used to formulate the proposed management 
and mitigation measures (refer to Chapter 20 Revised Management and Mitigation 
Measures) and to justify why the demolition works are needed and should be approved (refer 
to Chapter 21 Evalauation and Justification). 

1.5.2 Preparation and Exhibition 

The objectives of this SEE are to: 

 comply with the requirements of the EP&A Act and EP&A Regulation as formalised in the 
SEARs; 

 address the requirements of key stakeholders as identified in the SEARs and during the 
consultation process;  
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 provide the Minister and the Minister’s delegates at the PAC with sufficient information to 
assess the potential environmental impacts, confirm the mitigation measures required 
and understand the benefits of the demolition works; and 

 inform the community about the demolition works.  A full account of this process up to 
lodgement of the modification application is included in Chapter 6 Consultation. 

Section 115 of the EP&A Regulation contains provisions which indicate the specific 
information that must be included within the SEE. The relevant clauses in Section 115 and 
where these have been addressed in the SEE are shown below in Table 1-1. 

Table 1-1 SEE Statutory Requirements 

Clause Requirement SEE Location 

1(a) The name and address of the applicant. Section 1.2  

1(b) A description of the development to be carried out under the 
consent (as previously modified). 

Chapter 3  

1(c) The address, and formal particulars of title, of the land on which 
the development is to be carried out. 

Section 1.2  
Section 2.1.2 

1(d) A description of the proposed modification to the development 
consent. 

Chapter 4  

1(e) A statement that indicates either: 
• that the modification is merely intended to correct a minor 

error, misdescription or miscalculation, or 
• that the modification is intended to have some other effect, as 

specified in the statement, 

Section 1.1  
Section 1.4  
Chapter 21  

1(f) A description of the expected impacts of the modification. Chapter 8-20, Chapter 
21 

1(g) An undertaking to the effect that the development (as to be 
modified) will remain substantially the same as the development 
that was originally approved. 

Section 1.1  
Section 1.4 
Chapter 21  

1(h) If the applicant is not the owner of the land, a statement signed by 
the owner of the land to the effect that the owner consents to the 
making of the application (except where the application for the 
consent the subject of the modification was made, or could have 
been made, without the consent of the owner). 

Applicant (Caltex) is 
owner of land. Land 
affected is also owned by 
Sutherland Shire Council 
and NSW Roads and 
Maritime – Appendix A2 
Landowners Consent 

1(i) A statement as to whether the application is being made to the 
Court (under section 96) or to the consent authority (under section 
96AA), and, if the consent authority so requires, must be in the 
form approved by that authority. 

Section 1.4 

2 The notification requirements of clause 49 apply in respect of an 
application if the consent of the owner of the land would not be 
required were the application an application for development 
consent rather than an application for the modification of such 
consent 

Not applicable 

3 Additional requirements if an application for the modification of a 
development consent under section 96 (2) or 96AA (1) of the Act, if 
it relates to residential flat development. 

Not applicable 

4 Additional requirements if an application referred to in subclause Not applicable 
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Clause Requirement SEE Location 

(3) is also accompanied by a BASIX certificate. 

5 The consent authority may refer the proposed modification to the 
relevant design review panel but not if the application is for 
modification of a development consent for State significant 
development. 

The Project is classified 
as State Significant 
Development 

6 Additional requirements if an application for the modification of a 
development consent under section 96 (1A) or (2) of the Act, if it 
relates to development for which the development application was 
required to be accompanied by a BASIX certificate or BASIX 
certificate. 

Not applicable 

7 Additional requirements relating to the appropriate BASIX 
certificate. 

Not applicable 

8 An application for modification of a development consent under 
section 96 (1), (1A) or (2) or 96AA (1) of the Act relating to land 
owned by a Local Aboriginal Land Council may be made only with 
the consent of the New South Wales Aboriginal Land Council. 

Land is not owned by 
Local Aboriginal Land 
Council 

9 The application must be accompanied by the relevant fee 
prescribed under Part 15. 

Noted  

10 A development consent may not be modified by the Land and 
Environment Court under section 96 of the Act if an application for 
modification of the consent has been made to the consent authority 
under section 96AA of the Act and has not been withdrawn. 

Not applicable 

The SEE will be placed on public exhibition for a minimum period of 14 days (excluding any 
school and public holidays), in accordance with Section 118 of the EP&A Regulation. 

1.5.3 Assessment and Determination 

Following exhibition of this SEE, DPE will provide Caltex with submissions received during the 
exhibition period.  Caltex may then be required to provide a written response to the 
submissions that have been received. 

DPE will make the following documents publically available:  

 the SEARs; 

 the S.96 application for modification to development consent SSD 5544 , including any 
accompanying documents or information and any amendments made to the development 
application; 

 any submissions received during the submission period and any response provided (if 
required by DPE); 

 any documents or information provided to the DPE by the applicant in response to 
submissions; and 

 any assessment report prepared by the DPE. 

DPE will then prepare an Assessment Report for the demolition works that will take into 
account comments from relevant Government authorities as well as other stakeholders and 
the community.  The Assessment Report will be provided to the Minister, or their delegate, 
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who will determine whether to recommend S.96 approval.  The Minister may delegate this 
determination to the NSW Planning Assessment Commission (PAC). 

If granted, the approval may include a number of recommended conditions of consent to which 
the proponent would need to adhere during the undertaking of the demolition works. 

1.6 Terms and Definitions 

Table 1-2 provides a summary of the terms used throughout this SEE. 

Table 1-2 Summary of Key Terms and Definitions 

Terminology used in 
this SEE 

Definition 

the Project The conversion of the Caltex Refinery in Kurnell for future use as a viable 
and sustainable terminal to receive and distribute refined petroleum 
product.   

the conversion works The previously approved works to convert the Kurnell Refinery to a finished 
product terminal.  These works were approved as SSD 5544 (the approved 
Project as described in Chapter 3).  

the demolition works The works for which Caltex are seeking a modification to development 
consent SSD 5544 (as described in Chapter 4).  These works relate to the 
demolition, dismantling or removal of refinery process units, redundant 
tanks, redundant pipelines, redundant services and redundant buildings as 
well as associated minor civil works and waste management activities.  

the Site The Caltex Refinery on the Kurnell Peninsula, land owned and occupied by 
Caltex Refineries (NSW) Pty Ltd.  This is the area bordered by a solid 
black line on Figure 1-1. 

Caltex’s land ownership This is the land owned by Caltex on the Kurnell Peninsula.  It includes the 
Site and two other areas adjacent to the Site.  This is the area bordered by 
a dotted black line on Figure 1-1.   

conversion works area The part of the Site where all of the currently approved Project works 
would take place (i.e. the approved Project Area) (refer to Figure 3-1). 

demolition works area The area within which all of the demolition works would take place (i.e. the 
proposed modification area) (refer to Figure 1-2). 

Eastern Tank Area The Eastern Tank Area contains finished product tanks and the Oil 
Movements Centre (OMC) (refer to Figure 1-2, highlighted yellow). Of the 
77 tanks highlighted, a maximum of 64 would be removed.   

Refinery Process Units The refinery process units are located in the centre of the Site.  This area 
contains all of the process plant that was used to refine crude oil to finished 
petroleum product and associated buildings (refer to Figure 1-2).  

Western Tank Area The Western Tank Area previously included tanks to store crude oil but 
now is used to store finished petroleum product.  This part of the Site also 
includes the Waste Water Treatment Plant (refer to Figure 1-2).  

Pipeways The aboveground pipelines that cross the Site (refer to Figure 1-2).  A 
number of pipes would be removed from the pipeway areas. 

Eastern ROW The Eastern Right of Way (ROW) contains various pipelines that run 
between Kurnell Wharf and the Site.  These pipelines are underground and 
include the cooling water intake lines and a number of product lines (refer 
to Figure 1-2).   

Western ROW The Western Right of Way (ROW) contains the cooling water outlet line 
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Terminology used in 
this SEE 

Definition 

that runs between the Site and Botany Bay.  This pipeline is underground 
(refer to Figure 1-2).   

the study area The area in which environmental studies have been undertaken to assist in 
determining the impacts of the demolition works.  The parameters of a 
study area will vary depending on the environmental study being 
completed. 

the proponent Caltex Refineries (NSW) Pty Ltd (Caltex) 

1.7 Document Structure 

Volume 1 

Executive Summary This summarises the key issues and findings detailed in the other 
parts of the SEE. 

Introduction Chapter 1 provides an outline of the approved Project (SSD 5544), 
proposed Modification, the need for the proposed Modification, 
briefly outlines the environmental impact assessment process and 
introduces the various terms used throughout the SEE. 

Project Location and 
Existing Environment 

Chapter 2 provides a description of the location of the Lot and the 
Site and describes the existing environment. 

Approved Project Chapter 3 provides a description of the approved Project. 

Proposed Modification Chapter 4 provides a detailed description of the proposed 
Modification including a program of activities and how they interact 
with the approved Project. 

Legislation, Planning 
Policy and Approvals  

Chapter 5 includes the relevant controlling Commonwealth and 
State legislation and State and local policies.  It identifies the 
licences and approvals required to enable the proposed 
Modification to proceed. 

Consultation Chapter 6 summarises the issues raised during consultation with 
the statutory authorities, other relevant Stakeholders, and the local 
community.  The issues raised during the consultation process are 
addressed in the subsequent specialist chapters of the SEE. 

Environmental 
Scoping Assessment 

Chapter 7 provides an assessment of the potential environmental 
impacts of the proposed Modification and identifies the key issues 
for further assessment. 
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Environmental 
Assessment 

Chapters 8 - 19 provide an assessment of the potential impacts of 
the proposed Modification, including potential cumulative impacts, 
and the identification of appropriate mitigation measures to 
safeguard the environment. 

Revised Management 
and Mitigation 

Measures 

Chapter 20 details the relevant environmental management and 
mitigation measures to safeguard against or minimise potential 
impacts from the proposed Modification. 

Evaluation and 
Justification 

Chapter 21 addresses the principles of Ecologically Sustainable 
Development (ESD) and the objects of the EP&A Act as well as 
providing a justification for the proposed Modification. 

Volume 2  

SEARs and 
Landowners Consent 

Appendix A contains the SEARs for the proposed Modification and 
a SEARs cross reference table outlining where each requirement 
has been addressed in this SEE. It also includes information on 
land owners consent for the works that occur on Sutherland Shire 
Council and NSW Roads and Maritime land.  

Technical Studies Appendices B – H contain technical appendices for the hazards 
and risk assessment, human health and ecological risk 
assessment, water management report, noise and vibration impact 
assessment, air quality and odour assessment, heritage impact 
assessment, ecological impact assessment and coastal processes 
assessment.  
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2 PROJECT LOCATION AND EXISTING ENVIRONMENT 

2.1 The Site 

2.1.1 Refinery and Terminal Operations 

The Caltex Kurnell Refinery (the ‘Site’) is located on Kurnell Peninsula within Sutherland Shire 
Local Government Area (LGA), approximately 15 km south of Sydney’s Central Business 
District (CBD).  The Site location is provided in Figure 1-1. 

Kurnell Refinery is the largest oil refinery in NSW and the second largest of the seven oil 
refineries in Australia, based on crude oil processing capacity.  As approved in SSD 5544, the 
Site is currently being converted to a terminal. Refinery operations will cease in Q4 of 2014. A 
description of the approved conversion works (SSD 5544) is provided in Chapter 3 Approved 
Project. 

Once the conversion works are complete, Caltex will only import finished products (gasoline, 
jet fuel, diesel and fuel oil) through the two fixed berths at the existing wharf and the additional 
sub berth located in Botany Bay. These products will be stored in existing and converted 
tanks.  

2.1.2 Site History  

Caltex requested permission to establish a major oil refinery in NSW in 1951.  Permission was 
granted by Cumberland County Council in June 1952 and the facility was commissioned in 
1956.  Since commissioning, the Site has been subject to various development applications 
(DAs).  There are a number of DAs that are currently relevant to the works undertaken on the 
Site. As outlined within Conditions B9, B10 and B11 of the Conditions of Consent for SSD 
5544, a number of these DAs would be surrendered within 6 months of ceasing refining 
operations.   

The Site (refer to Figure 1-1) is legally described under the following lot and deposited plan 
(DP) numbers: 

 Lot 56/ DP 908  Lot 57/ DP 908 

 Lot 62/ DP 908  Part Lot 11/ DP 7632 

 Part Lot 12/ DP 7632  Lot 189/ DP 7632 

 Lot 190/ DP 7632  Lot 43/ DP 8135 

 Lot 44/ DP 8135  Lot 45/ DP 8135 

 Lot 46/ DP 8135  Part Lot 77/ DP 8135 

 Lot 78/ DP 8135  Lot 79/ DP 8135 

 Part Lot 122/ DP 8135  Part Lot 123/ DP 8135 

 Part Lot 124/ DP 8135  Part Lot 125/ DP 8135 

 Lot 48/ DP 9564  Lot 77/ DP 9564 
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 Lot 78/ DP 9564  Lot 81/ DP 9564 

 Part Lot 1/ DP 215818  Part Lot 2/ DP 215818 

 Lot 1/ DP 215819  Lot B/ DP 338897 

 Lot D/ DP 361103  Part Lot F/ DP 361103 

 Lot G/ DP 361103  Lot J/ DP 362655 

 Lot K/ DP 362655  Lot H/ DP 362655 

 Lot 570/ DP 752064  Lot 24/DP 776328 

 Lot 1/ DP 1044690  Lot 25 / DP 776328 

 Lot 283 / DP 752064  Lot 1 / DP 132055 

The majority of the demolition works would be completed within the boundary of the Site. The 
exceptions to this include: 

 the removal of the Continental Carbon Pipeline which is located on land owned by Caltex 
to the south of the Site (Lot 2/DP 215818);  

 sections of the redundant pipelines that run through the Western and Eastern ROWs that 
are located outside of the Site (i.e. under the roads that cross the ROWs (no Lot and DP 
available) and under Silver Beach (Lot 3/DP 1165618 from the low tide mark into Botany 
Bay); and 

 the removal of the cooling water intake pipelines and associated infrastructure from the 
Kurnell Wharf (Lot 456/DP 1413279).  

2.1.3 Existing Site Environment 

State Environmental Planning Policy (Kurnell Peninsula) (1989) (SEPP (Kurnell Peninsula)) 
provides the land use zoning for the Site and Kurnell Peninsula.  Pursuant to the SEPP, the 
Site falls within zone 4(c1) (Special Industrial (Oil Refining) Zone).  The objectives of 
zone 4 (c1) are to recognise land used for oil refinery, liquid fuel depot and liquefied petroleum 
gas extraction purposes, and to ensure that development has regard to environmental safety 
planning principles.  The Project is permissible because it would allow the continued use of the 
Site as a liquid fuel depot. 

The refinery has been in operation since 1956 and the Site has been highly disturbed during 
that time.  As such there are few areas of ecological significance within the Site boundary.  

The Site is listed as a heritage item on the SEPP (Kurnell Peninsula) as the ‘Australia Oil 
Refinery’.  A more complete history of the Site is included as part of the heritage assessment 
contained in Appendix F Heritage Impact Assessment and in Chapter 16 Heritage. 
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2.2 The Surrounding Area 

2.2.1 Surrounding land uses 

Land uses surrounding the Site are as follows:  

 to the east and south of the Site is the southern portion of the Kamay Botany Bay 
National Park; 

 to the north-west of the Site, is the village of Kurnell; 

 to the west of the Site is Quibray Bay; and 

 land to the south west has the following land use zonings: 

– General Industrial; 

– Light Industrial;  

– Special Industrial; and 

– Special development. 

2.2.2 Residential Areas 

The village of Kurnell was proclaimed in 1933 and began to flourish following the construction 
of the Kurnell Refinery as many of the workmen employed to construct the facility took up 
residence. Many of the men who were employed to construct the refinery elected to stay in the 
area following the project’s completion.   

The Site is immediately to the south of the Kurnell Village and the Kurnell Village lies 
immediately to the south of Botany Bay.  In the 2011 census Kurnell was recorded to have a 
population of 2,2131.  

2.2.3 The Existing Road Network 

The Kurnell Peninsula is serviced by Captain Cook Drive.  Captain Cook Drive has one lane 
for the majority of its length, travelling in each direction and is the only route of access and 
egress from the peninsula.  This is discussed further in Chapter 15 Transport and Access. 

2.2.4 Existing Environment Surrounding the Site 

The general Site context in relation to Botany Bay and the wider area of Kurnell is shown in 
Figure 1-1. 

The Site is located at the eastern end of Kurnell Peninsula.  The Site is bounded by the 
Kamay Botany Bay National Park to the south and east, Captain Cook Drive to the north west 
and St Joseph Banks Drive to the south west. The northern Site boundary is bordered by 
Solander Street, a small southern section of Cook Street, undeveloped land, light industry and 
residences off the eastern side of Cook Street, and undeveloped land on the southern side of 
Reserve Road. Additional residences are located on the north side of Reserve Road.  The 
Kurnell residential area is generally located to the immediate north and north west of the Site. 
Cronulla residential areas are located approximately 5 km to the south west. 

                                                      
1 http://www.censusdata.abs.gov.au – accessed 22 November 2012 
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Marton Park, comprising a developed recreational park area and an undeveloped wetland 
area, is located on the northern side of Solander Road.  Kurnell Substation is located on the 
western side of Captain Cook Drive opposite the Site.  Kurnell Desalination Plant is located 
opposite the refinery on the western side of Sir Joseph Banks Drive. The former Continental 
Carbon Australia facility is located approximately 800 m due south of the southern Site 
boundary, and is surrounded by the National Park.  

In addition to the Kamay Botany Bay National Park and Marton Park, there are a number of 
other reserves within proximity of the Site.  Captain Cook’s Landing Place Park is located 
approximately 500 m to the north of the Site, while Bonna Point Reserve is located 
approximately 1.4 km to the north west of the Site. Towra Point Nature Reserve (on Towra 
Point Peninsula) is a Ramsar Site and is predominately on the other side of Quibray and 
Weeney Bays which are located west of the Site. Some of the Towra Point Nature Reserve 
extends as a vegetated fringe around the edge of Quibray Bay to an area close to the Site, 
north of Captain Cook Drive.  Quibray Bay also includes Towra Point Aquatic Reserve which, 
whilst not part of Towra Point Nature Reserve and the Ramsar Site, forms a wider ecosystem 
with it.  To the north of Kurnell is Botany Bay, a large bay with a diverse number of uses and 
habitats and where the Georges and Cooks Rivers meet before joining the Pacific Ocean.  
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3 APPROVED PROJECT  

3.1 Introduction  

This Chapter provides an overview of the key components of the approved Project (SSD 
5544) (the conversion works), a description of the associated construction (conversion), 
operation and decommissioning activities and a program for these works. A full project 
description is available in the Kurnell Refinery Conversion EIS (URS, 2013). 

The conversion works have commenced (refer to the construction program in Section 3.3.1). 
A number of existing crude oil tanks are being progressively cleaned and modified to allow for 
the storage of refined product (i.e. conversion to finished product tanks).  A small number of 
other tanks already storing one type of refined product are being converted to store another.  
New pumps, pipes and electrical infrastructure are being installed within the Site.  A range of 
ancillary works are also being undertaken to improve efficiency and to facilitate the conversion 
of the refinery into a terminal.  These ancillary works include upgrades to, and consolidation 
of, the utilities, transportation and management systems on the Site.   

The refinery plant will be shut down, depressurised, de-inventoried and left in situ at the end of 
2014.  Caltex shut down, depressurise and de-inventory the refinery plant during routine 
maintenance activities as part of the existing operation.  These works will be completed in line 
with the Environment Protection Licence (EPL) for the Site. 

By mid-2015 all of the works approved under the existing development consent (SSD 5544) 
will have been completed except for a number of tank conversions.  Tank conversions will 
continue until the end of 2016.  Once complete the terminal will continue to use of parts of the 
Site in a manner similar to the refinery, i.e. for the storage and distribution of petroleum 
products.   

The demolition and dismantling works are the subject of this Modification Application. The 
remediation work will be subject to a separate approval at a later stage.   

3.2 The Conversion Works  

3.2.1 Overview  

The conversion works include modifications to the existing Kurnell Refinery (the ‘Site’) to 
convert it to a working finished product terminal.  Once complete the Site will have a nominal 
maximum storage capacity of 925 megalitres (ML) of refined product and by products.  The 
proposed terminal will manage the following products: 

 Gasoline – Unleaded Petrol (ULP), Premium Unleaded Petrol (PULP) and Super 
Premium Unleaded Petrol (SPULP); 

 Diesel; 

 Jet Fuel; and  

 Fuel Oil. 
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The terminal will also manage the following by-products:  

 Slop2; and 

 Wastewater. 

The conversion works involve the conversion of tanks and installation of pumps and 
associated pipelines to allow for the expansion of terminal operations.  These works will all 
occur within the approved Project Area (referred to as the conversion works area) as 
presented in Figure 3-1.  

During the initial conversion activities, the Site will still operate in its current mode as both a 
refinery and a terminal.  Cessation of refinery operations will occur in Q4 of 2014 and will be 
followed by the continued conversion of some tanks to hold finished products.  Eventually the 
Site will operate wholly as a terminal. Construction staging is described in greater detail in 
Section 3.3.1. 

The following provides an overview of the modifications required for the Project: 

 Gasoline: Gasoline products, including ULP, PULP and SPULP, will be stored within 
tanks in the Eastern Tank Area. Four tanks would be converted from other services to 
ULP/PULP/SPULP service.  

 Diesel: One existing tank that is used to store fuel oil will be converted to store diesel.  
The two existing diesel pipelines will be extended and the existing diesel additives 
injection system at the OMC manifold will be duplicated at a new location within the 
Western Tank Area. 

 Jet Fuel: Jet fuel would continue to be distributed to six existing finished product tanks 
within the Eastern Tanks Area.  The two existing jet fuel pipelines would be extended and 
a small chemical drum and dosing pump would be installed at Gate 5. 

 Slop Oil: An existing pipeline within Pipeline Easement 1 would be transferred from its 
current usage to transfer Slop Oil. Slop produced from normal terminal transfers would be 
stored within five existing tanks within the Eastern Tank Area. It is proposed that a tank 
within the Western Tank Area would be changed from crude oil into slop service.   

 Wastewater: Oily water is treated in the waste water treatment plant (WWTP). The 
treatment process utilises physical, chemical and biological treatment to treat the oily 
water.  Treated effluent is discharged to the Tasman Sea via the Yena Gap outfall under 
conditions of the Site EPL. The WWTP would remain in service as part of the Project, 
operating in line with the EPL for the Site.  

 Utilities: The existing air, potable water, firewater, natural gas and nitrogen utilities would 
remain in place on the Site.  Some minor relocation and consolidation of utilities 
equipment would be required.     

  

                                                      
2 Slop or slop oil is a petrochemical industry term for recovered petroleum hydrocarbons in a refinery or terminal, which requires further 
processing to make it suitable for sale and use.  It is a product which Caltex would either reprocess at a separate facility or sell to a 
customer. 
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3.2.2 Tanks 

The existing Site has over 100 tanks used for storing crude oil, refined or finished product, 
other petroleum intermediate products and effluent water. Some of these tanks will remain in 
current service, some will change service with no modifications required and some will be 
modified to contain finished product when the refinery is converted to a terminal.   

For tanks which require modification in order to change service or have reached their statutory 
inspection date (Turnaround and Inspection (T&I)), the works have and will involve some or all 
the following activities: 

 shutdown of the tanks and associated infrastructure; 

 removal of the existing product from the tanks; 

 draining the excess product from the pipes connecting to the tanks;  

 isolating and making safe any infrastructure and instrumentation that is no longer 
required; 

 upgrading control systems to improve efficiency; and 

 modifications to the tanks including upgrades to the tank internals, roofs, nozzles, floors, 
manifolds and finished product distribution pipework where required. 

Other works associated with the tank modifications (where required) include: 

 installation of additional product quality controls; and 

 upgrading safeguard systems. 

A tank in the Eastern Tank Area (refer to Figure 3-1) is due for routine inspection and will be 
restored in kind for service.  This tank currently sits at ground level on a concrete ring beam 
pad. The restoration would involve: 

 dismantling the existing tank; and 

 preparing a foundation for the new tank (which would be the same size and shape as the 
existing tank) in the same location as the current base. This type of tank floor does not 
require major excavation works. Excavation depth would not extend past half a metre 
below ground level. 

Tank Conversion Summary 

The tank conversion works described above would commence in advance of recommissioning 
the tanks to receive imported finished product.  These works will be conducted throughout the 
conversion works.  At the end of the conversion works there will be a reduction in the total 
number of tanks required for the storage of finished product imports and terminal operations 
when compared to the number currently required for refinery operations.  The tanks that are 
not required for terminal operations will be emptied, isolated, cleaned and left with all manhole 
covers removed. 

Table 3-1 provides a summary of the proposed final tankage use within the conversion works 
area.  
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Table 3-1 Terminal Tank Changes Summary 

Proposed Tank Service No. of Tanks Requiring 
Conversion* 

No. of Tanks Requiring 
Change of Service 

Gasoline 5 - 

Diesel 4 1 

Jet Fuel 4 - 

Fuel Oil 0 0 

Waste Water and SLOP 0 3 

Total 13 4 

*One tank in the Eastern Tank Area would be restored in kind  

Where it has been identified that either a change of service or no works are required for a 
tank, a T&I will be carried out for remaining tanks at a date which complies with statutory 
requirements for that tank. This is a normal operating procedure at the Site. A T&I involves the 
following high level activities: 

 removing the tank out of service and moving the product to another location; 

 internally cleaning the tank to allow accurate inspection of the tank walls, floor and roof; 

 preparing a scope of works based on the results of the inspection and taking into account 
the service period since the last tank T&I;  

 undertaking repair works as required which may include tank repair, painting or further 
testing; and  

 returning the tank to service with the proposed finished product. 

3.2.3 Bunding 

Caltex has committed that the bunding capacity for tanks retained in service will comply with 
the requirements of AS1940. The current inspection programs at the Site monitor external 
bund walls and identify if repairs are required. The routine tank T&I program will continue 
through the conversion works and during operation of the terminal.  

Tank floors that are rebuilt during the conversion works and during the ongoing operation of 
the terminal will incorporate a tank underfloor liner.  
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Protection Measures 

Caltex’s focus during the conversion and operation of the Project will be on inspections, 
maintenance and spill prevention within the tank and tank bund areas.  Extensive spill 
prevention measures would continue to be incorporated into the operation of the Project.  

The measures for tanks containing low flash materials3 include: 

 explosive vapour detectors within the bunds;  

 triple infrared scanners on tank roofs; and 

 CCTV in conjunction with infrared cameras as a confirmation for alarms.  

All tanks on-site will be subject to: 

 an automated high level shut off system4; and 

 continuance of a comprehensive inspection/repair program.   

In addition, in the unlikely event of a spill, the Site has significant contingency arrangements, 
including tertiary containment capacity available within the oily wastewater system. 

3.2.4 Pumps 

Five new product transfer pumps will be installed in the Western Tank Area.  These pumps will 
service the newly converted large diesel and jet fuel product tanks (refer to Figure 3-1).  The 
product transfer pumps will consist of three jet fuel product pumps and two diesel pumps. 
They will be located on the eastern side of the Western Tank Area.   

One new product transfer pump will be located within the Western Tank Area to transfer Slop 
Oil.  This pump will be located on the western side of the Western Tank Area. 

Two new product transfer pumps will be installed at the OMC to transfer slop oil and jet fuel 
respectively across the Site.  

For each set of pumps new concrete foundations will be installed. 

3.2.5 Electrical / Instrumental Facilities 

Instrumentation on Site will be upgraded as part of the conversion works. This work will 
include upgrades to the: 

 wharf and tank instrumentation and control systems to enable remote and automated 
control; 

 electrical tracing would be implemented to maintain fuel oil temperatures;  

 oil movements manifold systems and remote valves with segregated product distribution 
piping to respective tanks; 

                                                      
3 The flash point of a chemical is the lowest temperature where it will evaporate enough fluid to form a combustible concentration of gas. 
The flash point is an indication of how easy a chemical may burn. 
4 This includes multiple high level detection instruments wired to an automatic valve which closes the tank inlet after a defined fill height 
has been reached. 
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 power supplies to new pumps; and 

 consolidated site electrical systems. 

These works will all occur within the existing Site footprint.  

3.2.6 Refinery Infrastructure and Redundant Tanks 

The conversion works will not include the plant associated with the refining process. The tanks 
and refining infrastructure (in the area marked Refinery Infrastructure and Redundant Tanks 
shown on Figure 3-1) will be shut down, depressurised, de-inventoried and left in situ in a 
staged manner. 

The shut down, depressurisation, emptying, isolating and cleaning of the refinery plant is a 
process that occurs as part of the T&I program on a continuous rotating basis as part of the 
maintenance program for the Site. Caltex has extensive documented procedures which are 
used routinely during T&I activities. These procedures enable all safety and environmental 
aspects (for example, air and noise emissions) of this process to be monitored and managed 
in compliance with the EPL.  The refinery infrastructure will be shut down, depressurised, de-
inventoried and left in situ from Q4 2014. 

For the conversion works, the tanks that are not required would be emptied, isolated, cleaned 
and left in situ with all manhole covers removed. As above, this process already occurs as part 
of the T&I program on a continuous rotating basis as part of the maintenance program for the 
Site.  This work started in the second half of 2013 and will be completed by the end of 2016. 

3.3 Construction Staging and Program 

3.3.1 Construction Program 

The conversion works have begun.  During these works, the Site has continued to operate as 
both a refinery and a terminal.  Cessation of refinery operations will occur in Q4 of 2014.  This 
will be followed by continued conversion of some tanks and associated piping to hold finished 
products.  

A high level schedule for conversion activities is shown in Table 3-2 below. 
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Table 3-2 Proposed Construction Schedule 

Task Date 

Detailed Engineering & Design Start Mid 2012 

Engineering & Design Completed Second Half 2013 

Tank Conversions Start Q1 2014 

Installation of Piping, Pumps and Associated 
Infrastructure 

Q1 2014 

Construction of Piping Completed Q2 2014 

Kurnell Refinery Shutdown  Q4 2014 

Continued Tank Conversions End 2014 – end 2016 

CONVERSION TO TERMINAL COMPLETED December 2016 

3.3.2 Working Hours 

The Conditions of Consent for SSD 5544 require: 

 Construction to be completed between 7.00 am to 10.00 pm seven days a week 
(Condition C18); 

 High noise generating construction works to be confined to less sensitive times of the day 
and not outside the hours of 7.00 am to 6.00 pm Monday to Saturday (Condition C19); 
and 

 Construction outside those hours only to be undertaken in certain circumstances as 
defined by Condition C20 of the Conditions of Consent for SSD 5544. 

3.3.3 Construction Traffic 

The traffic generated by the Project will incorporate a mix of construction plant vehicles, 
delivery vehicles and construction personnel movements.  A summary of the construction 
vehicles and associated staff numbers for the conversion works is summarised in Table 3-3.   

Table 3-3 Staff and Plant Requirements for Construction 

Description Daily Movements 
(return trips) Peak Hour Trips1 

Heavy 
Vehicles 

Construction Vehicles (Cranes/semi-trailers etc.) 10 2 

Equipment/Material Delivery Vehicles 10 2 

Private 
Vehicles 

Construction Personnel* 140 140 

TOTAL 160 144 

Heavy Vehicle Proportion 13% 3% 

1.   Assumptions  

 All personnel would arrive to site during the AM Peak Hour and depart during the PM Peak Hour; 

 Personnel would utilise their own private vehicle with no use of car-pooling or public transport; 

 Heavy vehicle movements would be evenly distributed throughout the hours of operation (10 hour workdays); and 

 All plant delivery vehicles are assumed to occur on the same day in order to produce a ‘worst-case’ scenario. 

*Max number of construction staff (refer to Table 3-4).  
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3.3.4 Workforce 

Table 3-4 provides the workforce profile for the conversion works, including current and 
projected numbers during the construction and operation of the Project.  These workforce 
numbers do not include the personnel required to complete the demolition works. 

The base workforce in 2012, including Caltex employees and contractors, is approximately 
885. This increases by up to 500 people during maintenance shutdown periods. These periods 
range from 8-12 weeks in duration.  

During the peak year for the conversion works (2014), the workforce has included up to an 
additional 140 people on Site.  

Following the conversion works, and when the Project is fully operational, there will be 
approximately 100 people on Site, with an additional 90 people during maintenance shutdown 
periods. In Table 3-4 the terminal operational workforce is shown for 2017.   

Table 3-4 Workforce Numbers (Current and Projected) - Conversion Works 

Workforce Numbers (Current and Projected) 

 20122 2013 20143 2015 2016 2017 

Caltex Employees 410 400 4504 40 45 45 

Contractors 475 475 475 40 55 55 

Project Construction  - 140 140 100 90 - 

Total 885 1,015 1,065 1805 190 100 

Maintenance Shutdown 
Periods1 

500 06 06 06 90 90 

Total including 
Maintenance Activities 

1,385 1,015 1,065 180 280 190 

1 Maintenance shutdown periods are periodic and for short time frames (8-12 weeks).  
2 Employee numbers at the Site in 2012.  
3 2014 will be the peak construction period. Additional personnel brought to the Site for the conversion works would be 
a maximum of 140 personnel.   
4 Additional Caltex Employees in 2014 would be staff hired for terminal operations.  
5 The large reduction in numbers between 2014 and 2015 follows the cessation of refining at the Site. The increase in 
workforce numbers between 2015 and 2016 represents a gradual stabilisation of the terminal operational workforce.  
6 No maintenance shutdown periods will occur during 2013 and 2015  

3.4 Operation 

3.4.1 Operation as a Terminal  

Once the conversion is complete, Caltex will import finished products (gasoline, jet fuel, diesel 
and fuel oil) through the two fixed berths at the existing wharf and the sub berth located in 
Botany Bay. These products will be stored in existing and converted tanks.  

The major product distribution systems would continue to operate in line with current practice, 
i.e. product would be pumped under Botany Bay to the Banksmeadow Terminal, the 
Sydney/Newcastle pipeline or the Joint User Hydrant Installation (JUHI) at Sydney Airport for 
further distribution.  Slop will be out loaded to the wharf and transported via ship to be sold for 
reprocessing. Under typical operation, road transport of products from the Site will cease.  
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With the cessation of the refining operation at the Site and the high levels of automation of the 
terminal, the number of employees on Site would reduce (as described in Section 3.3.4).  
These employees will operate in a shift arrangement 24 hours a day, 7 days a week. 

Ongoing operational activities will be undertaken on the Site as described in Section 3.2.2.  
This work would include Tank T&Is.  

3.5 Ancillary Facilities and Infrastructure  

3.5.1 Electricity  

The existing electricity infrastructure on Site will be used to service the new terminal. 
Electricity usage will reduce significantly following the shutdown of the refinery operations.  

3.5.2 Water and Stormwater / Wastewater management  

The current Site operations consume approximately 6 ML of potable water per day. 
Approximately 90% of this consumption will cease following shutdown of the refinery 
operations.   

A further 1 ML of potable water per day is consumed for amenities. This volume will reduce 
over time as the workforce declines. The long term demand at the Site following the 
completion of the Project is expected to reduce the overall potable water consumption by 
approximately 90%. 

The drainage arrangements for the existing process plants will be kept in service during the 
Project. Storm water runoff from paved areas would continue to be routed to the WWTP on 
Site. Under the conversion works no changes are proposed to this system.  Tank bunded 
areas and tank water draws will remain unchanged and flow from these sources will continue 
to be processed through the WWTP.   

3.5.3 Sewers 

Existing sewerage infrastructure will continue to be used. It is expected that the amount of 
sewerage generated by the Site will decrease significantly. 

3.5.4 Road Access 

Road access to the Site will remain unchanged. Vehicle (car and truck) usage may increase 
marginally during initial conversion activities (2013-2014), but will decrease following the 
cessation of refining.  Vehicle movements to and from the Site will continue to decrease until 
full terminal operation is established reflecting reduced employees, service groups, deliveries 
and tanker loading activities on Site.   

3.5.5 Terminal Decommissioning 

The terminal is unlikely to be decommissioned whilst there is still a demand for finished 
petroleum products.   

Continued maintenance and upgrade works are likely to occur over the coming years which 
would mean that the terminal would remain viable into the future.  These upgrade works would 
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be subject to relevant approvals and permits which would be applied for prior to the works 
being undertaken as required. 

In the event that the terminal is no longer required, all decommissioning and restoration 
activities would be in accordance with applicable federal, state, and local permits, approvals 
and regulatory requirements and would be completed in accordance with existing licences and 
the relevant legislation and safeguards at the time.  These works are subject to certain 
environmental approvals and safeguards, which would help ensure that any related work 
would be completed in a safe and appropriate manner. 
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4 PROPOSED MODIFICATION 

4.1 Introduction 

This Chapter provides an overview of the demolition works (i.e. the proposed Modification), 
including a description of the works and a program for the works being undertaken. It 
describes the works that Caltex is seeking approval for under S.96 (2) Modification 
Application.  The demolition works are all in addition to the works described in Chapter 3 (the 
approved Project). The demolition works would introduce certain impacts that would be 
temporary in nature and would need to be appropriately managed.  The demolition works 
would help establish a viable, safe, reliable and sustainable finished product import terminal at 
Kurnell and as such would be substantially the same development as approved Project (SSD 
5544) (refer to Chapter 3 Approved Project). 

4.2 The Demolition Works 

4.2.1 Overview 

The demolition works would broadly involve the following activities within the demolition works 
area presented on Figure 4-1: 

 demolition, dismantling or removal of: 

– refinery process units and associated infrastructure; 

– redundant tanks and associated infrastructure; 

– redundant pipeways and above and underground pipelines; and 

– redundant buildings and services. 

 associated civil works with works outlined; 

 waste management activities including concrete crushing; and 

 returning the works areas to ground level. 

Figure 4-1 also shows the location of the demolition works. The majority of the demolition 
works would be completed within the boundary of the Site (as defined by the EIS for SSD 
5544). The exceptions to this include: 

 the removal of the Continental Carbon Pipeline which is also located on land owned by 
Caltex to the south of the Site;  

 sections of the redundant pipelines that run through the western and eastern ROWs that 
are located outside of the Site (i.e. under the roads that cross the ROWs and under Silver 
Beach); and 

 the removal of the cooling water intake pipelines and associated infrastructure from the 
Kurnell Wharf. 

Land owners consent is required for the works within the road reserves and Silver Beach 
(refer to Chapter 5 Legislation, Planning Policy and Approvals). These works would be 
completed following the shutdown, deinventorisation and cleaning redundant infrastructure.   
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The buildings and equipment to be demolished have been determined with consideration of 
the Heritage Management Strategy (HMS). Refer to Section 16 Heritage and Appendix F 
Heritage Impact Assessment for more detail. 

Following the demolition works, the Site would operate as a finished product terminal.  The 
demolition works would support the operation of Site as a finished product import terminal, as 
approved by SSD 5544.   

The Site would not be remediated as part of this Project. Remediation work would occur in 
consultation with relevant stakeholders and the relevant approvals would be sought at a later 
stage.   

4.2.2 Refinery Process Units and Associated Infrastructure  

This is the first stage of the demolition works and would involve: 

 disconnection and removal of pipelines from the process units area;  

 removal of insulation, corrosion protection materials and other building materials prior to 
demolition taking place;  

 demolition of the refinery process units by lowering to a level where they can be more 
easily cut up using heavy machinery;   

 intermediate storage of demolished material on the former Caltex Lubricating Oil Refinery 
(CLOR) as required prior to disposal, recycling or divestment; 

 removal of the foundations and slabs below the process units; and 

 removal of redundant cabling and some underground services including the Oily Water 
Sewer from the area beneath the refinery process units. 

These demolition works would require excavation work which may extend down to 2 metres 
below ground level (mbgl).   

4.2.3 Tanks and Associated Infrastructure 

This is the second stage of the demolition works and would involve: 

 disconnection and removal of a number of tanks and vessels from both the eastern and 
western tank areas;   

 demolition of the tanks using heavy machinery to cut them up;  

 intermediate storage of the demolished material at the former CLOR prior to disposal or 
recycling; and 

 removal of redundant infrastructure associated with the tanks (such as water draw 
equipment and pipelines). 

These demolition works may require excavation work which may extend down to 1 mbgl.  The 
bunds associated with the demolished tanks would remain intact and in situ. Bund drainage 
would be by manual drain valve actuation. 
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Within the Western Tank Area all of the tanks highlighted on Figure 4-1 would be demolished. 
Four tanks in the Western Tank Area that were approved under SSD 5544 for conversion, are 
now proposed for demolition (refer to Figure 4-1). 

Within the Eastern Tank Area a maximum of 64 of the 77 tanks within the yellow highlighted 
area would be demolished (refer to Figure 4-1).  

Following the tank demolition works, the fuel throughput would be less than or equal to the 
approved throughput under the approved Project SSD 5544.  

4.2.4 Pipelines/Pipeways 

The demolition work would also include the removal of seven underground pipelines.  These 
pipelines include the following:  

 the cooling water outlet running from the refinery through the Western Right of Way 
(ROW), under Silver Beach and into Botany Bay; 

 two cooling water intake lines running from the pumphouse on Kurnell Wharf through the 
Eastern ROW to the refinery; 

 three redundant product lines running through the Eastern ROW; and 

 the Continental Carbon pipeline running south from the Site. 

The locations of these underground pipelines are shown in orange on Figure 4-1.  This figure 
also shows a close up of Silver Beach and the associated demolition works area.  

Some pipeways would also be removed as part of the demolition works. This work would all 
be above ground and within the refinery process area.  

Once removed redundant pipes and materials from the pipeways would be stored at the 
former CLOR site prior to recycling or disposal.  

The works to remove the underground pipelines is discussed in more detail below.  

Cooling Water Outlet 

The cooling water outlet would be removed from the Site, the Western ROW, the roads under 
which it passes in Kurnell, Silver Beach and part of Botany Bay (refer to Figure 4-1). This 
pipeline is 1.8 m in diameter and is made of reinforced concrete.   

Within the Site and the Western ROW, the pipeline would be excavated, removed and the 
surface returned to grade.  Where the pipeline crosses Captain Cook Drive, Bridges Street, 
Torres Street and Prince Charles Parade, the roads would be excavated, the pipeline removed 
and the roads restored in kind.  The depth of excavation required for the removal of this 
pipeline would be approximately 2 mbgl. 

In addition to removing the pipeline from beneath the ROW and roads, the cooling water outlet 
pipeline would also be removed from beneath Silver Beach north of Prince Charles Parade up 
to 20 m seaward from the low tide mark into Botany Bay.  As noted, not all of the Cooling 
Water Pipeline would be removed.  Beyond 20 m from the low tide mark the rest of the 
pipeline would be left in situ.  The remaining pipeline is approximately 400 m in length. 
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The following works are proposed to remove the cooling water outlet pipeline from Silver 
Beach. 

 The pipeline would be excavated where it is covered with sediment/sand.   The pipeline 
would be cut or dismantled at the original construction joints prior to lifting and removal.  
Where the pipeline needs to be cut into sections, excavations may be deeper (i.e. as 
deep as the pipe) than elsewhere (possibly only half the pipe height).  Two divers may be 
required to complete the cutting. 

 Once dismantled or cut, sections of the pipe would be lifted out of the sea bed.  The 
preferred technique for lifting sections of pipe would be using a terrestrial backhoe with a 
lifting attachment given the shallow waters.    

 Sections of pipe would be moved to the Western ROW for storage prior to being loaded 
onto a truck and transported to the main refinery site. 

 Following removal of the pipeline, the backhoe would backfill the excavated area with 
suitable material to restore the sea bed profile.  A gabion and geotextile material would 
be placed inside the landward end of the redundant pipe that would remain in Botany Bay 
to prevent sediments moving down into the pipe over time. 

It is anticipated that the proposed works at Silver Beach would be completed before the rest of 
the cooling water pipeline is removed.  This would allow the demolition contractor access to 
Silver Beach at the point where the Cooling Water Pipeline is currently located, prior to it being 
removed.    

Suitable backfill material to be sourced and brought to Silver Beach to return the dunes, 
beach, intertidal and sub tidal areas to grade.  The beach and dune areas would also be 
rehabilitated (refer to Chapter 18 Coastal Processes).  

Cooling Water Intakes and Product Pipelines  

There are five redundant pipelines to be removed from the Eastern ROW (refer to Figure 4-1). 
Two of these pipes are the redundant cooling water inlet pipes which are made from cement 
lined steel, and the other three are redundant product pipelines which are fabricated from 
carbon steel pipe. These pipelines run from Gate 5 to Kurnell Wharf and are of varying 
diameters.   

The removal of these pipelines would require works on land owned by Caltex (including the 
Kurnell Wharf), and the road reserves associated with Cook St, Captain Cook Drive and 
Prince Charles Parade.  

In the Eastern ROW and in the road reserves, the six redundant pipelines would be 
excavated, the pipelines removed and the surface returned to grade or the roads repaired in 
kind.  The depth of excavation required for the removal of these pipelines would be 
approximately 2 mbgl.  

To the north of Prince Charles Parade, where the pipelines move from underground to 
aboveground and onto the wharf, only the two cooling water intake pipelines would be 
removed.  The four redundant product pipelines would remain on the wharf.  The cooling water 
intake pipelines would be removed from their supports, cut into sections and moved by a 
barge crane on to a truck located on the wharf.  
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Continental Carbon Pipeline 

The Continental Carbon Pipeline would be removed from the southern section of the Site and 
within Lot 2 DP215818. This land is owned by Caltex. 

This redundant pipeline would be excavated, removed and the surface returned to grade.  The 
depth of excavation required for the removal of this pipeline would be approximately 2 mbgl.  

4.2.5 Buildings 

The building demolition work would be likely to commence later than the other demolition 
activities.  This work would involve: 

 the demolition and removal of a number of redundant buildings on Site related to the 
operation of the refinery as shown on Figure 4-1;  

 demolition would be undertaken using heavy machinery such as bulldozers and hydraulic 
excavators;   

 intermediate storage of the demolished material at the CLOR prior to disposal or 
recycling; and 

 removal of foundations and services associated with the redundant buildings.   

These demolition works may require excavation work which may extend down to 1 mbgl.   

4.2.6 Services 

Redundant cabling and underground services associated with the redundant infrastructure in 
the refinery process area and redundant buildings across the Site would also be removed.  

These services include: 

 connection points and underground pipes to the Oily Water Sewer beneath the refinery 
process units; and 

 redundant sewer lines and cabling from redundant buildings that included amenities. 
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4.3 Demolition Staging and Program 

4.3.1 Demolition Program 

Caltex is planning to commence the demolition works during the second half of 2015.  The 
demolition works are likely to be completed by the end of 2017.  

The interaction between the conversion works program and the demolition works program is 
presented in Table 4-1.  By the time that the demolition works commence, the only conversion 
works still being completed will relate to the conversion of certain tanks across the Site. 

Table 4-1 Proposed Conversion and Demolition Schedule 

Task Indicative Date 

Conversion Works 

Detailed Engineering & Design Start Mid 2012 

Engineering & Design Completed Second half 2013 

Tank Conversions Start Q1 2014 

Installation of Piping, Pumps and Associated Infrastructure Q1 2014 

Construction on Piping Completed Q2 2014 

Kurnell Refinery Shutdown  Q4 2014 

Kurnell Refinery Decommissioning Process Units First half 2015 

Kurnell Refinery Decommissioning Tanks and lines 2015 – Mid 2016 

Continued Tank Conversions End 2014 – end 2016 

CONVERSION TO TERMINAL COMPLETED December 2016 

Demolition Works* 

Demolition of Refinery Process Units Mid 2015 – Mid 2017 

Demolition of Tanks Mid 2016 – End 2017 

Pipeline Removal Start 2016 – End 2017 

Demolition of Buildings Mid 2016 – End 2017 

Concrete Crushing End 2017 
* Depending on timing of development consent. 

4.3.2 Working Hours 

The working hours would be in line with the Conditions of Consent for SSD 5544, in particular 
Conditions C18, C19 and C20. In summary: 

 Construction to be completed between 7.00 am and 10.00 pm seven days a week 
(Condition C18); 

 High noise generating construction works would be confined to less sensitive times of the 
day and not outside the hours of 7.00 am to 6.00 pm Monday to Saturday (Condition 
C19); and 

 Construction outside those hours would only be undertaken in certain circumstances as 
defined in Condition C20. 
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As the pipeline removal works within the ROWs would occur close to residential receptors 
these works would be confined to 7.00 am to 6.00 pm Monday to Saturday as per Condition 
C19. 

Potential noise impacts related to the demolition works are discussed further in Chapter 13 
Noise and Vibration and Appendix E Noise and Vibration Impact Assessment. 

4.3.3 Demolition Traffic 

The traffic generated by the demolition works would incorporate a mix of construction plant 
vehicles and construction personnel movements.  Access would remain the same as for the 
conversion works with access to the main refinery site only undertaken from Solander Street, 
Kurnell.  

In addition to construction personnel movements, the demolition works are likely to result in 
approximately 2,675 additional heavy vehicle movements to and from the Site between 2015 
and 2017.  This equates to approximately 6 heavy vehicle movements a day on average with 
a peak of 30 additional movements on any one day. Further detail is provided in Chapter 15 
Transport and Access. 

4.3.4 Workforce 

The demolition works would result in an increase of approximately 230 employees at the Site 
in 2015 and 130 contractors for 2016 and 2017.  These workers would be in addition to the 
workforce numbers presented in Section 3.3.4 for these three years and shown in Table 3-4.  
As demonstrated in Table 4-2 the cumulative number of workers at the Site for 2015 to 2017 
(410 maximum) would still be significantly lower than the workforce present in 2012 
(1,385 maximum).  

Table 4-2 Workforce Numbers (Current and Projected) – Conversion and Demolition Works 

Workforce Numbers (Current and Projected) 

 20122 2013 20143 2015 2016 2017 2018 

Caltex Employees 410 400 4504 40 45 45 45 

Contractors 475 475 475 40 55 55 55 

Conversion works construction 
numbers 

- 140 140 100 90 -  

Demolition works construction 
numbers 

   230 130 130  

Total 885 1,015 1,065 4105 320 230 100 

Maintenance Shutdown Periods1 500 06 06 06 90 90 90 

Total including Maintenance 
Activities 

1,385 1,015 1,065 410 410 320 190 

1 Maintenance shutdown periods are periodic and for short time frames (8-12 weeks).  
2 Employee numbers at the Site in 2012.  
3 2014 will be the peak construction period. Additional personnel brought to the Site for the conversion works would be 
a maximum of 140 personnel.   
4 Additional Caltex Employees in 2014 would be staff hired for terminal operations.  
5 The large reduction in numbers between 2014 and 2015 follows the cessation of refining at the Site. The increase in 
workforce numbers between 2015 and 2016 represents a gradual stabilisation of the terminal operational workforce.  
6 No maintenance shutdown periods will occur during 2013 and 2015  
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4.4 Demolition Material Management 

The demolition works would result in the production of a number of waste streams.  Caltex’s 
target is to recycle as much waste material as possible and where possible reuse it at the Site.  
As demolition works progress, materials would be classified in line with the Waste 
Classification Guidelines (DECCW, 2009) and stored in identified areas on Site prior to being 
reused, recycled or disposed. 

Demolition materials would be managed and stored on Site at the former CLOR prior to being 
either recycled (e.g. steel, alloys, copper etc.) or disposed offsite.  

Further detail on the management of this process is provided in Chapter 11 Waste 
Management.  

4.4.1 Concrete Crushing 

Concrete that is produced during the demolition works would be reused on Site where 
possible and appropriate.  The concrete would be crushed at the end of the demolition 
program on the former CLOR site (refer to Figure 4-1) and used as an aggregate to cover 
areas where structures and buildings have been removed.  

Further detail on the management of this process is provided in Chapter 11 Waste 
Management and Chapter 14 Air Quality and Odour.  

4.4.2 Spoil Management 

As the works progress, the soil removed during the excavation work would be stockpiled and, 
where appropriate, reused as backfill.  Along pipeline routes, excavation would occur in 
discrete sections, so that the length of time temporary stockpiles are required is minimised.  

Soils would be checked for contamination and odour as they are excavated. Soils considered 
contaminated would be stored at the former CLOR site. These soils would be placed in 
stockpiles and appropriately bunded and managed. 

Where no contamination issues are identified, excavated material would be used as backfill to 
bring the excavated area back to grade as soon as practicable. If required, Virgin Excavated 
Natural Material, Excavated Natural Material or appropriately remediated soils would be 
brought to the demolition works area and used to provide additional backfill material.   

Chapter 9 Soils, Groundwater and Contamination provides further detail on the mitigation 
measures that would be implemented to minimise impact related to the excavation works.   

4.5 Operation 

The operation of the Kurnell Terminal would be as described in the Kurnell Refinery 
Conversion EIS (URS, 2013) and would be consistent with the development consent for 
SSD 5544.  
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5 LEGISLATION, PLANNING POLICY AND APPROVALS 

5.1 Introduction  

This Chapter reviews the key Commonwealth and State legislation as well as the State, 
regional and local planning policies that apply to the demolition works in order to determine the 
approvals that would be required to allow the works to proceed. 

The key approval required for the demolition works to proceed is consent under the NSW 
Environmental Planning and Assessment Act 1979 (EP&A Act).  The demolition works 
constitute ‘development’ as defined by the EP&A Act and therefore require consent under Part 
4 of the same Act.  As the demolition works result in substantially the same development as 
approved under SSD 5544 in January 2014, approval is being sought through a modification 
to the existing approval through Section 96 (2) of the EP&A Act.     

A modification through Section 96 (2) of the EP&A Act requires that aspects of the demolition 
works that may have environmental, social or economic impacts that differ from those 
previously assessed within the EIS for SSD 5544, are required to undergo assessment in line 
with Section 79C of the EP&A Act.  

Under Section 79C, Part 4 of the EP&A Act, the demolition works must be evaluated against a 
range of considerations including environmental planning instruments, NSW Environmental 
Planning and Assessment Regulation 2000 (EP&A Regulation), the likely environmental, 
social and economic impacts of that development, the suitability of the Site, and the public 
interest. 

In order to comply with the requirements for assessing this type of modification, a Statement of 
Environmental Effects (SEE) must be prepared and submitted alongside the Modification 
Application (DA).  

In addition to modification approval under the EP&A Act, there are a number of other 
approvals that may be required. This section reviews Commonwealth and State legislation as 
well as the State, regional and local planning policies that apply to the demolition works, to 
determine the approvals that would be required to allow the works to proceed. 

5.2 Commonwealth Legislation 

5.2.1 Environmental Protection and Biodiversity Conservation Act 1999 

Part 3 of the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 
states that an action which has, will have or is likely to have a significant impact on a matter of 
national environmental significance may not be undertaken without prior approval of the 
Commonwealth Minister for Environment and Heritage, as provided for under the provisions of 
Part 9 of the EPBC Act.  The Act identifies the following as matters of national environmental 
significance for which Ministerial approval is required: 

 World Heritage properties; 

 National Heritage places; 

 Wetlands of international importance (including Ramsar Wetlands); 
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 listed threatened species and ecological communities; 

 listed migratory species protected under international agreements (e.g. CAMBA and 
JAMBA); 

 protection of the environment from nuclear actions; and 

 Commonwealth marine areas. 

The EPBC Act also protects the environment within which any action is proposed to be 
undertaken, or where an action will affect Commonwealth land.  

The demolition works would not involve a nuclear action, are not expected to have a 
significant effect upon the health and viability of any migratory species listed under provisions 
of the Act, would not affect any World Heritage property, and would not affect any 
Commonwealth land or its environment. 

Kurnell Refinery is located within two kilometres of the Towra Point Nature Reserve, a listed 
Ramsar Wetland of international significance. The Kurnell Peninsula Headland is included in 
the National Heritage List (NHL listing No. 105812) established under the EPBC Act. The NHL 
was established to protect places that have outstanding value to the nation.  Approval from the 
Minister is required under the EPBC Act for controlled actions which are deemed will have a 
significant impact on items and places listed under the NHL and on Ramsar Wetlands.  

Chapter 10 Human Health and Ecological Risk, Appendix C Human and Ecological Risk 
Assessment, Chapter 17 Ecology and Appendix G Ecology include assessments of the 
potential impact of the demolition works on the Towra Point Nature Reserve and on 
threatened species and communities.  Chapter 16 Heritage and Appendix F Heritage 
Impact Assessment include an assessment of the potential impact of the demolition works on 
the Kurnell Peninsula Headland.   

These assessments concluded that the demolition works would not result in a significant 
impact on any Matter of National Environmental Significance (MNES). As such the demolition 
works do not require referral to the Commonwealth Department of Environment (DoE) for 
approval under the EPBC Act. 

5.2.2 Australian Heritage Council Act 2003 

The Australian Heritage Council Act 2003 establishes the Australian Heritage Council as an 
independent advisory body regarding National/Commonwealth heritage places and mandates 
the Council to maintain the Register of the National Estate (RNE) to promote the assessment 
and conservation of heritage items.   

No items listed under the RNE are located on or adjacent to the Site (refer to Chapter 16 
Heritage and Appendix F Heritage Impact Assessment). 
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5.3 NSW State Legislation  

5.3.1 Environmental Planning and Assessment Act 1979 

The demolition works require consent as ‘development’ under the provisions of the EP&A Act.  
The demolition works are directly linked to approved Project SSD 5544 as they are the next 
step in the conversion process at the Site to establish a viable, safe, reliable and sustainable 
finished product import terminal at Kurnell.  As the demolition works are part of the same 
process as the conversion works, they share the same needs case, project objective and the 
same purpose.  Without the demolition works the safety and viability of the operation at the 
Site would be compromised.   

As such, Caltex are seeking to modify the development consent for approved Project (SSD 
5544) to ensure that the Project objective for this consent can be successfully achieved and 
the Project continued.  Caltex have recognised that the inclusion of the demolition works under 
the development consent SSD 5544 would result in certain impacts that were not considered 
under the initial consent, as such a modification application under S.96 (2) of the EP&A Act is 
being sought.   

Whilst the demolition works would introduce new considerations for the Project, these matters 
would be temporary in nature and can be appropriately managed.  Additional potential impacts 
would be managed in line with the proposed management and mitigation measures in 
Chapter 20 Revised Management and Mitigation Measures.  

Following completion of the demolition works the end result would be substantially the same 
development as approved under SSD 5544. 

In addition, the SEARs request that Caltex demonstrate the status of compliance with the 
conditions of consent for SSD 5544.  Conditions D7 and D8 of the development consent for 
SSD 5544 note that within a year of the consent that Caltex commission an Independent 
Environmental Audit of the Project and that within three months of commissioning this audit, 
present the audit report to the Director-General (now Secretary).   

By the start of March 2015, Caltex will have provided the DPE with an independent audit of the 
Project in line with the Project’s conditions of consent.  This audit will include a demonstration 
of compliance with the conditions of consent for SSD 5544.  Therefore this SEARs request 
has not been provided within this SEE, as it is considered more appropriate to address this 
request in line with the approved conditions of consent. 

The requirements of other legislation that are applicable to the demolition works are discussed 
in more detail below. 

5.3.2 State Environmental Planning Policies  

State Environmental Planning Policies (SEPPs) operate under the jurisdiction of the EP&A Act 
and set out planning policies for various geographies and project types within NSW.  The 
relevant SEPPs for the demolition works, and their requirements, are outlined below.   
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5.3.2.1 State Environmental Planning Policy No. 33 – Hazardous and Offensive Development 

State Environmental Planning Policy No. 33 – Hazardous and Offensive Development 
(SEPP 33) outlines the approach used in NSW for planning and assessing the risks and 
hazards associated with industrial development proposals.  Through the policy, the 
permissibility of an industrial proposal is linked to its safety and pollution control performance.  
SEPP 33 applies to proposals that fall under the policy’s definition of ‘potentially hazardous 

industry’ or ‘potentially offensive industry’.  The policy states: 

1) “potentially hazardous industry means a development for the purposes of any 
industry which, if the development were to operate without employing any measures to reduce 
or minimise its impact in the locality or on the existing or likely future development on other 
land, would pose a significant risk in relation to the locality to (a) human health, life or property, 
or (b) the biophysical environment; and includes a hazardous industry and a hazardous 
storage establishment. 

2) potentially offensive industry means a development for the purposes of an industry 
which, if the development were to operate without employing any measures to reduce or 
minimise its impact in the locality or on the existing or likely future development on other land, 
would emit a polluting discharge (including for example, noise) in a manner which would have 
a significant adverse impact in the locality or on the existing or likely future development on 
other land, and includes an offensive industry and an offensive storage establishment.” 

Chapter 8 Hazards & Risk and Appendix B Hazards and Risk Assessment summarise the 
hazards and risks associated with the demolition works, the impacts of demolition works on 
the existing simultaneous terminal operations and whether these potential risks change the 
conclusions of the Preliminary Hazards Analysis for the approved Project.  The Hazards in 
Demolition (HAZDEM) assessment concluded that the demolition works (in addition to the 
approved Project and simultaneously with the approved Project) would not contravene the 
NSW land-use safety criteria (as detailed within the Hazardous Industry Planning Advisory 
Papers) and would therefore be acceptable under the provisions of SEPP 33. 

5.3.2.2 State Environmental Planning Policy No. 14 - Coastal Wetlands 

The demolition works would not directly affect any State Environmental Planning Policy No 14 
– Coastal Wetlands (SEPP 14) wetlands as this SEPP does not apply to wetlands within the 
Sydney Metropolitan Region. 

5.3.2.3 State Environmental Planning Policy No. 55 - Remediation of Land 

State Environmental Planning Policy No. 55 - Remediation of Land (SEPP 55) provides a state 
wide planning approach to the remediation of contaminated land.  SEPP 55 aims to promote 
the remediation of contaminated land with the objective of reducing the risk of harm to human 
health or other aspects of the environment.  Section 7 of the SEPP specifies that:  

‘A consent authority must not consent to the carrying out of any development on land unless:  

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

(c)  if the land requires remediation to be made suitable for the purpose for which the 

development is proposed to be carried out, it is satisfied that the land will be remediated 
before the land is used for that purpose.‘ 

Contamination issues are discussed within Chapter 9 Soil, Groundwater and 
Contamination and Chapter 10 Human Health and Ecological Risk. Contamination issues 
during demolition would be managed through specific Demolition Environmental Management 
Plans (DEMP).   

Overall remediation of existing contamination on the Site would be assessed as part of a 
separate approval process. This would be developed in consultation with the NSW 
Environment Protection Agency (EPA), the Sutherland Shire Council (SSC) and other relevant 
parties.    

The demolition works would require disturbance of an estimated 150,000 tonnes of soil which 
may result in the requirement to manage contaminated soil. This is discussed further in 
Section 5.3.3.3 and Chapter 9 Soil, Groundwater and Contamination.   

As no change of use is proposed as part of the demolition works, the land would continue to 
be suitable for its continued use as a liquid fuel depot and therefore the provisions to SEPP 55 
do not prevent consent being granted for the works. 

5.3.2.4 State Environmental Planning Policy 71 - Coastal Protection 

State Environmental Planning Policy No. 71 - Coastal Protection (SEPP 71) specifies 
provisions relating to development control for development within the Coastal Zone including 
public access, effluent disposal and storm water.  The demolition works do not fall within the 
Coastal Zone. 

5.3.2.5 State Environmental Planning Policy – Kurnell Peninsula  

State Environmental Planning Policy (Kurnell Peninsula) 1989 (SEPP (Kurnell Peninsula)) 
aims to conserve the natural environment of the Kurnell Peninsula and ensure that 
development is managed having regard to the environmental, cultural and economic 
significance of the area to the nation, State, region and locality.  SEPP (Kurnell Peninsula) 
applies to the land within the Sutherland Shire, known as Kurnell Peninsula, and adjacent 
waterways.  SEPP (Kurnell Peninsula) discusses a number of issues that are outlined below. 

(i) Zoning of Land 

The SEPP (Kurnell Peninsula) provides for the land use and zoning in the area.  Pursuant to 
the SEPP, the Site falls within zone 4(c1) (Special Industrial (Oil Refining) Zone).  The 
objectives of zone 4 (c1) are to recognise land used for oil refinery, liquid fuel depot and 
liquefied petroleum gas extraction purposes, and to ensure that development has regard to 
environmental safety planning principles.  As the demolition works would allow the continued 
the use of the land as a liquid fuel depot, the works are deemed permissible under the land 
use zones in this SEPP. 
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(ii) Land Use Conflict 

SEPP (Kurnell Peninsula) seeks to mitigate land use conflicts in the area and to ensure that 
adequate provision is made for the supply of water and the disposal of all wastes and 
stormwater from the land.  Surface water impacts for the demolition works would be managed 
using the management and mitigation measures summarised in Chapter 12 Surface water, 
Wastewater and Flooding and discussed in detail in Appendix D Water Management 
Report.  Waste impact would be managed using the management and mitigation measures 
described in Chapter 11 Waste Management. Should all the measures within this section be 
implemented during demolition, the surface water and waste impacts would be mitigated. 

(iii) Heritage Protection 

Clauses 23A to 23D, SEPP (Kurnell Peninsula) prescribe the protection of items and places of 
Aboriginal and historic heritage.  Schedule 2 ‘Archaeological Items’ and Schedule 3 ‘Heritage 
Items’ includes the ‘Australian Oil Refinery’ and a number of items that are in close proximity 
to the Site.   

Schedule 2 Clause 23B (2) states:  

(2) The Council may consent to the carrying out of development on an archaeological site or 
potential archaeological site that has non-Aboriginal heritage significance only if:  

a) it has considered a conservation assessment of the impact of the proposed development 
on the site, and 

b) it has notified the Heritage Council of its intention to do so and taken into consideration 
any comments received from the Heritage Council within 28 days after the notice was 
sent, and 

c) it is satisfied that any necessary excavation permit required by the Heritage Act 1977 has 
been granted. 

A heritage impact assessment has been undertaken for the demolition works.  A report 
documenting this assessment is included in Appendix F Heritage Impact Assessment and 
summarised in Chapter 16 Heritage.  This assessment has included management and 
mitigation measures that would be implemented to ensure that the provisions of the SEPP 
(Kurnell Peninsula) relating to the protection of heritage assets are managed throughout the 
lifecycle of the works.  

5.3.3 Other NSW State Legislation 

While the EP&A Act provides the framework for the planning and development approvals 
system in NSW, there are a number of other Acts, Regulations and Environmental Planning 
Instruments (EPIs) of relevance to the demolition works.  The relevant Acts, Regulations and 
EPIs are discussed below.  

5.3.3.1 Australian Oil Refining Agreements Act 1954 

The Australian Oil Refining Agreements Act 1954 (AORA Act) was gazetted to facilitate the 
construction and operation of the Kurnell Refinery. The Act also allows for Caltex to maintain 
its asset at the Site.  
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5.3.3.2 Maritime Services Act  

The Maritime Division of NSW Roads and Maritime (R&M) manage, amongst other things, the 
coastal waters of NSW. The State has devolved responsibility to NSW R&M to care for the 
management of a number of matters including marine safety in NSW, regulation of commercial 
and recreational boating and property management, which involves overseeing its appropriate 
use and development. The responsibilities and powers of NSW R&M are set out in the 
Maritime Services Act.  

The Maritime Services Act is relevant to the demolition works as Caltex are required to obtain 
permission to lodge from NSW R&M prior to approval of the modification application.  A 
permission to lodge application has been made to R&M and is currently being processed 
(refer to Appendix A SEARs and Application Documentation). 

5.3.3.3 Protection of the Environment Operations Act 1997 

The Protection of the Environment Operations Act 1997 (PoEO Act) provides for the issue of 
an Environment Protection Licence (EPL) for scheduled activities pursuant to Section 48 of the 
PoEO Act, in relation to pollution and waste disposal caused by development or operation of 
developments.  Activities requiring an EPL are listed in Schedule 1 of the Act.   

Activities relating to chemical storage are listed in clause 9 of Schedule 1. These include 
Petroleum Products Storage with a capacity to store more than 200 tonnes (liquefied gases) or 
2,000 tonnes (chemicals in any other form).  Caltex has an existing EPL (No. 837) that 
licenses a number of activities for the Site, including Petroleum Products Storage.  Condition 
B13 of the conditions of consent for SSD 5544 specifically noted the requirement to amend the 
EPL as the refinery transitions to a terminal operation.  The EPL for the Site is frequently 
amended, in consultation with the EPA, to ensure that the activities at the Site are 
appropriately managed.   

The demolition works are not defined as a Scheduled Activity under the PoEO Act and no 
licenced emission source has been identified.  However, consideration has been given to 
Schedule 1 Scheduled Activities, of the POEO Act, which notes the following activities which 
may be relevant to the demolition works: 

15 Contaminated soil treatment 

(1)  This clause applies to contaminated soil treatment, meaning the on site or off site 
treatment of contaminated soil (including, in either case, incineration or storage of 
contaminated soil but excluding excavation for treatment at another site). 

(2)  The activity to which this clause applies is declared to be a scheduled activity if:  

(a)  in any case, it has the capacity to treat more than 1,000 cubic metres per year of 
contaminated soil received from off site, or 

(b)  where it treats contaminated soil originating exclusively on site, it has a capacity:  

(i)  to incinerate more than 1,000 cubic metres per year of contaminated soil, or 

(ii)  to treat (otherwise than by incineration) and store more than 30,000 cubic metres of 

contaminated soil, or 



 

 

Kurnell Refinery Demolition  46

(iii)  to disturb more than an aggregate area of 3 hectares of contaminated soil. 

The demolition works would require excavation/disturbance of an estimated 150,000 tonnes of 
soil.  This soil would be managed in following the following ways: 

 During excavation visual and olfactory indicators of impact would be monitored.  

 Soils considered to be contaminated would be stored at the former Caltex Lubricant Oil 
Refinery Area (CLOR) area in the south west of the Site. These soils would be placed in 
stockpiles and appropriately bunded and managed in the short term. 

 Where no contamination issues are identified, excavated material would be used as 
backfill to bring the excavated area back to grade as soon as practicable. If required, 
certified Virgin Excavated Natural Material (VENM), Excavated Natural Material (ENM) or 
appropriately remediated soils would be used to provide additional backfill material.   

Once the soil has been classified, if appropriate it would be managed on-site in accordance 
with the Site’s existing EPL. Where the contaminated soil cannot be appropriately managed on 
site, it may be taken off-site for disposal at an appropriately licensed facility. The volume of soil 
that may be required to be disposed of off-site has been estimated to be < 2,000 tonnes.  As 
such, Clause 2 (b)(ii) and 2(b)(iii) are not relevant to the demolition works..  

The existing EPL for the Site provides conditions related to offensive odour, dust and 
asbestos.  These conditions would apply across the Site during the demolition works. 

16 Crushing, grinding or separating 

(1)  This clause applies to crushing, grinding or separating, meaning the processing of 
materials (including sand, gravel, rock or minerals, but not including waste of any description) 
by crushing, grinding or separating them into different sizes. 

(2)  The activity to which this clause applies is declared to be a scheduled activity if it has a 

capacity to process more than 150 tonnes of materials per day or 30,000 tonnes of materials 
per year. 

Concrete that is produced during the demolition works would be reused on Site where 
possible and appropriate.  This concrete would be considered a demolition waste.  As Clause 
16(1) specifies ‘not including waste of any description’, this clause does not apply and the 
activity is not considered to be a Scheduled Activity.  

The PoEO Act also provides for the management of water, air and noise pollution and the 
control of wastes. The proposed management and mitigation measures outlined in 
Chapter 20 Revised Management and Mitigation Measures would be implemented through 
a DEMP to minimise the potential for the demolition works to result in pollution of the 
environment. 

5.3.3.4 Contaminated Land Management Act 1997 

The primary objective of the Contaminated Land Management Act 1997 (CLM Act) is to 
establish a process for investigating and remediating land where contamination presents a 
significant risk of harm to human health or another aspect of the environment. Where land is 
identified as potentially contaminated, consultation with the NSW EPA should be undertaken. 



 

 

Kurnell Refinery Demolition  47

The Site is listed as a NSW Contaminated Site under the CLM Act.  In June 2003 the EPA 
issued an Agreement to the Voluntary Investigation Proposal for the Kurnell Refinery and right 
of way.  This agreement is detailed on the Section 149 Planning Certificates for the Site. 

In 2013 the EPA issued Caltex with a Preliminary Investigation Order under Section 10 of the 
Contaminated Land Management Act 1997 to address the contamination legacies across the 
Site. Associated with the PIO, Caltex has produced three reports: 

 a report summarising the potential contamination sources related to the Site and the 
available information about soil, water and offsite migration of contamination (Caltex 
2013a); 

 a report identifying data gaps relating to the identification and management of 
contamination on, and related to, the Site (Caltex 2013b); and 

 a report outlining the proposed investigation plan to fill any data gaps including details of 
the staging of the investigation activities and expected timeframes for this process (Caltex 
2014).  

As such, the Preliminary Investigation Order has been completed to the satisfaction of the 
EPA. 

Overall remediation of existing contamination on the Site would be assessed as part of a 
separate approval process.  

5.3.3.5 Environmentally Hazardous Chemicals Act 1985 

The Environmentally Hazardous Chemicals Act 1985 regulates chemical wastes in NSW. 
Under the Act, Chemical Control Orders (CCO) can be declared for specific wastes types. 
CCOs can set controls on activities throughout the chemical's lifecycle through general 
requirements and by requiring that certain activities be subject to particular licence conditions. 
The EPA currently has five CCOs in place in NSW, which includes Polychlorinated Biphenyl 
(PCB) wastes.  

Condition L8.1 of the Site’s EPL 837 notes that the licensee must comply with the "Chemical 

Control Order in Relation to Materials and Wastes Containing Polychlorinated Biphenyl, 1997”  
This CCO outlines controls on the generation, processing, storing, conveying and disposal of 
PCB materials or wastes (depending on the concentration of PCB). 

Wastes generated as part of the demolition works would need to be managed in accordance 
with the Environmentally Hazardous Chemicals Act 1985 and EPL 837. 

5.3.3.6 Work Health and Safety Act 2011 

The Work Health and Safety Act 2011 (WH&S Act) and its supporting Regulation 2011 (WH&S 
Regulation) defines major hazard facilities (MHFs), regulates their operation and includes 
measures to prevent accidents occurring at MHFs. 

The Site is classified as a MHF. Any works to or modifications of a MHF require the consent 
and approval of WorkCover NSW as the administrators of the WH&S Act.  
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WorkCover NSW has been notified of the demolition works. Caltex will continue to consult with 
WorkCover NSW regarding the demolition works. A Safety Management Plan would also be 
implemented for the demolition works. Refer to Chapter 6 Consultation and Chapter 8 
Hazards and Risk. 

5.3.3.7 Roads Act 1993 

The Roads Act 1993 (Roads Act) regulates a range of activities undertaken on public roads.  
Section 138 of the Roads Act requires that a person obtain the consent of the appropriate 
roads authority for the erection of a structure, or the carrying out of work in, on or over a public 
road, or the digging up or disturbance of the surface of a public road.   

The demolition works would require disturbing a number of Sutherland Shire Council 
controlled roads and road reserves to remove underground pipelines (refer to Section 4.2.4). 
The affected roads include Captain Cook Drive, Cook Street, Bridges Street, Torres Street and 
Prince Charles Parade.  . 

Sutherland Shire Council have advised (refer to Chapter 6 Consultation) that a Road 

Opening Application would be required to be submitted to Sutherland Shire Council for 
assessment following approval of the Modification Application and prior to the works being 
undertaken. Caltex will continue to liaise with Sutherland Shire Council on this matter.  

5.3.3.8 Water Management Act 2000 

The Water Management Act 2000 (WM Act) governs the issue of water access licences and 
approvals for those water sources (rivers, lakes, estuaries and groundwater) in New South 
Wales where water sharing plans have commenced.  The Site is located within the area 
covered by the commenced Water Sharing plan entitled the ‘Greater Metropolitan Region 
Groundwater Sources’ 2011. 

The WM Act creates: 

 mechanisms for protecting and restoring water sources and their dependent ecosystems; 

 improved access rights to water; and 

 partnership arrangements between the community and the Government for water 
management. 

The WM Act defines an aquifer interference activity as that which involves any of the following:  

 the penetration of an aquifer; 

 the interference with water in an aquifer; 

 the obstruction of the flow of water in an aquifer; 

 the taking of water from an aquifer in the course of carrying out mining or any other 
prescribed activity; and  

 the disposal of water taken from an aquifer in the course of carrying out mining or any 
other activity prescribed by the regulations.  

The NSW Aquifer Interference Policy applies to any project or activity involving any of the 
above and a water licence is required whether water is taken for consumptive use or whether 
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it is taken incidentally by the aquifer interference activity. The Policy recognises that even 
where there is no take of water, aquifer interference activities can still affect the functioning of 
aquifers which can impact water users and dependent ecosystems.  

Across the Site, groundwater is likely to be encountered in excavations deeper than 1.4 m 
below ground level (mbgl).   

Excavations associated with the demolition works may extend to 2 mbgl in depth. Therefore 
groundwater is expected to be encountered.  However, generally, minor temporary dewatering 
activities that are estimated to take less than 3 ML/yr of groundwater will generally not require 
a licence or approval from NOW.  Therefore regular consultation with NSW Office of Water 
(NOW) would occur to ensure that permitting requirements are met as demolition proceeds.  

This is further discussed in Chapter 9 Soil, Groundwater and Contamination and Chapter 
12 Surface Water, Wastewater and Flooding.  

5.3.3.9 Water Act 1912 

The WM Act is gradually replacing the planning and management frameworks within the 
Water Act 1912.  In water sources where water sharing plans do not yet apply, an aquifer 
interference activity that is taking or otherwise interfering with groundwater is required to hold 
a water licence under Part 5 of the Water Act 1912.  

The Site exists within a commenced Water Sharing plan, the Greater Metropolitan Region 
Groundwater Sources 2011. No additional approvals for dewatering activities are required in 
addition to those required under the WM Act.  

5.3.3.10 Threatened Species Conservation Act 1995  

The Threatened Species Conservation Act 1995 (TSC Act) provides legal status for biota of 
conservation significance in NSW.  The Act aims to ‘conserve biological diversity and promote 
ecologically sustainable development’.     

Chapter 17 Ecology and Appendix H Ecology provide the ecological impact assessment for 
the demolition works.  The assessment of potential impacts of the demolition works on 
species, populations and communities listed under the TSC Act is in line with the requirements 
of this Act. This assessment has concluded that the demolition works would result in no 
significant impacts to the values protected by the TSC Act. 

5.3.3.11 Fisheries Management Act 1994 

Part 7a, Section 220A of the Fisheries Management Act 1994 (FM Act) provides for the 
conservation of all biological diversity of aquatic and marine vegetation. It also ensures that 
the impact of any ‘action’ affecting threatened species, populations or ecological communities 
is appropriately assessed. 
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The potential for the demolition works to impact on the ecological values protected by the FM 
Act has been assessed in Chapter 10 Human Health and Ecological Risk and Chapter 17 
Ecology.  These assessments have concluded that no significant impacts on the values 
protected by the FM Act are expected as a result of the demolition works. 

5.3.3.12 Noxious Weeds Act 1993 

The Noxious Weeds Act 1993 provides for the identification and control of noxious weeds and 
specifies the duties of public and private landholders to control noxious weeds.  The Act 
stipulates that an occupier of land must take steps to control noxious weeds on their land.  The 
Act also provides for the monitoring of and reporting on the effectiveness of the management 
of weeds in NSW.  Appropriate methods for controlling noxious weed species are defined 
under the control category or categories for particular species of weeds. 

The impact of the demolition works on noxious weeds and their management on the Site has 
been assessed within Chapter 17 Ecology.  Management of noxious weeds on the Site would 
continue to be subject to Caltex’s existing Weed Management Plan. 

5.3.3.13 Heritage Act 1977 

The Heritage Act 1977 (Heritage Act) provides for the conservation of environmental heritage 
defined as places, buildings, works, relics, moveable objects, and precincts, of State or local 
heritage significance that are at least 50 years old.  The Act provides for the listing of heritage 
structures on the State Heritage Register and Orders can be made under the Act to protect 
relics from removal or alteration.  This Act applies to non-Aboriginal relics only.  Aboriginal 
relics are protected under the National Parks and Wildlife Act 1974 (see below).   

An assessment of the potential impacts of the demolition works on heritage items in the area 
is provided in Chapter 16 Heritage and in Appendix F Heritage Impact Assessment. That 
assessment concluded that the overall heritage significance of the Site would be significantly 
impacted by the demolition works.  However, implementation of the strategies within the 
Heritage Management Strategy (HMS) for the Site would mitigate the heritage impacts 
associated with the demolition works. 

5.3.3.14 National Parks and Wildlife Act 1974 

Under the National Parks and Wildlife Act 1974 (NP&W Act) the NSW National Parks and 
Wildlife Service (NPWS) (part of the Office of Environment and Heritage (OEH)) is responsible 
for the care, control and management of all national parks, historic sites, nature reserves, 
Aboriginal areas, state conservation areas and regional parks. The relevant aspect of this Act 
that relates to the demolition works is discussed below. 

(i) Protection of Flora and Fauna 

The NP&W Act administers the protection of flora and fauna. It makes it an offense to harm 
any animal, threatened species, population or community that is protected under this Act 
within a licence or development consent. It also enables the creation of State-protected sites 
of ecological value.  
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The relevant provisions of this Act and relevant State-protected sites of ecological value have 
been considered within Chapter 17 Ecology and Appendix G Ecology.  This assessment 
concluded that the demolition works would not have a significant impact on any threatened 
species, population or community protected under this Act.  

5.3.3.15 Pipelines Act 1967 

The Pipelines Act 1967 (Pipelines Act) specifies provisions relating to the construction, 
operation and maintenance of pipelines and purposes connected therewith.  Pursuant to 
clause 5(1)(a) of the Pipelines Act, subject to Section 5A, a licence is not required to be held in 
respect of a pipeline constructed or to be constructed under, or under an approval or other 
authority granted under, any Act, other than this Act or the EP&A Act.  Accordingly, the 
demolition works do not require a licence pursuant to the Pipelines Act. 

5.4 Local Planning Policies and Instruments  

The demolition works are be assessed in this SEE in accordance with Section 79C(i) of the 
EP&A Act. This Act states that Environmental Planning Instruments (EPIs) must be 
considered during the environmental assessment process.  

Land use within the Site and the wider Kurnell Peninsula, as discussed in Sections 2.2 and 
5.3.2, is controlled by SEPP (Kurnell Peninsula).  The Site is zoned pursuant to SEPP (Kurnell 
Peninsula).  Therefore, the local zoning provisions of the Sutherland Shire Local Environment 
Plan 2006 (SSLEP) are not applicable to the demolition works.   

Whilst the zoning provisions in the SSLEP do not apply to the Kurnell Peninsula, Sutherland 
Shire Council (SSC) are in the process of finalising a new Local Environment Plan (LEP) 
which will eventually replace the land use planning provisions of SEPP (Kurnell Peninsula).  
The draft version of the new SSLEP (Draft SSLEP 2013) indicates that the demolition works 
area will be zoned either Heavy Industrial (IN3) or Infrastructure (SP2 – Pipeline).  As the 
demolition works are for the purpose of a liquid fuel depot, they are permissible under 
stipulations of the Draft SSLEP 2013 land use table.   

Both the SSLEP and the Draft SSLEP aim to promote an appropriate balance of development 
and management of the environment that will be ecologically sustainable, socially equitable 
and economically viable.  As discussed in Chapter 21 Evaluation and Justification the 
demolition works are consistent with the principles or Ecologically Sustainable Development 
(ESD).  

5.5 Strategic Planning Framework  

The SEE has also assessed the demolition works against all relevant strategic planning 
documents, including those outlined below. 

5.5.1 Land Use Safety Study (Kurnell Peninsula) 2007 

The Land Use Safety Study assesses the current risks from Caltex Refinery operations to 
existing and future residential land uses and provides recommendations for risk reduction and 
development control.  
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The Land Use Safety Study identifies three main sources of risk from the Site: 

 fires from large crude oil and refined petroleum product storage tanks and associated 
transfer pipelines; 

 fires, explosions or toxic gas releases from processing areas; and 

 fires and explosions from large liquefied petroleum gas (LPG) storage.  

Chapter 8 Hazards & Risk and Appendix B Hazards and Risks Assessment present the 
hazards and risks associated with the demolition works.  They assess the potential effect of 
these risks to the simultaneous terminal operation and whether these change any of the 
conclusions from the Preliminary Hazards Analysis (PHA) undertaken for the approved 
Project. The assessment concludes that the overall risk associated with the demolition works 
is low and does not introduce an excessive additional risk to the surrounding land use as 
identified in the PHA for the approved Project  

5.5.2 The Metropolitan Plan for Sydney 2036 

The Metropolitan Plan for Sydney 2036 (Metropolitan Plan) integrates land use, urban and 
funded transport planning together for the first time, providing a framework for sustainable 
growth and development across the city to 2036. The demolition works aligns with the 
Metropolitan Plan as it allows for the continuation of an existing land use.  
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6 CONSULTATION 

6.1 Introduction 

This chapter documents the consultation effort for the demolition works.  The SEARs provide 
requirements for consultation in relation to these works.  The SEARs require Caltex to:  

‘consult with the relevant local, State or Commonwealth Government authorities, service 

providers, community groups and affected landowners.’  

The SEARs also outline a number of key government stakeholders that should be consulted.  
These are identified in Section 6.5. 

The SEARs require that the SEE outline the issues that have been raised during the 
consultation process and indicate where in the SEE these issues are addressed.  This 
summary is contained within Table 6-2. 

A summary of the SEARs and where they have been addressed are presented in Appendix A 
SEARs and Application Documentation.  

6.2 Methodology 

Consultation between Caltex Refinery Management and various stakeholders is an ongoing 
process.  Caltex maintains an open dialogue between the personnel responsible for the Site 
and those residents with whom it shares the Kurnell Peninsula.  Regular community meetings, 
announcements and feedback sessions with the residents are part of the ongoing consultation 
process.  Consultation on the demolition works has included: 

 a series of public meetings; and 

 liaison with government agencies, including those identified within the SEARs. 

6.3 Objectives of Consultation 

The main objectives of the consultation are to:  

 identify the relevant stakeholders and advise them of the proposed modifications to the 
Project;  

 identify the key issues and sensitivities related to the modifications to the Project;  

 ensure ongoing communication is implemented with regards to the modifications to the 
Project and approvals process; and 

 ensure that relevant government agencies are engaged in the planning and approvals 
process. 

6.4 Stakeholder Identification 

Given the nature and location of the demolition works, the stakeholders relevant to these 
works are identical to those identified as part of Caltex’s ongoing community and stakeholder 
liaison strategy, and in line with the Project specific consultation strategy developed by Caltex 
prior to the announcement of the Project. 
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As part of the development of the modification application and SEE, Caltex has continued to 
consult with relevant State Government agencies, Sutherland Shire Council (SSC) and the 
Kurnell community.   

Caltex has regular discussions with both EPA and SSC to keep these parties informed of the 
demolition works and to discuss other relevant issues and plans.  Caltex would continue this 
dialogue before, during and after the demolition works.   

Caltex also has quarterly meetings with the local Kurnell community to brief them on upcoming 
developments at the Site and to allow the community to ask questions directly to Caltex staff.  
Caltex will continue to use this forum to engage with the local community to understand, and 
where possible respond to, particular queries. 

6.5 Government Agency Identification 

During the preparation of the SEARs, DPE sought input from the following government 
agencies: 

 EPA; 

 NSW Department of Primary Industries (Office of Water and NSW Fisheries); 

 SSC; and 

 WorkCover NSW. 

The SEARs require Caltex to engage in consultation with the following government agencies: 

 EPA; 

 NSW Department of Primary Industries (Office of Water and NSW Fisheries); 

 SSC; 

 WorkCover NSW; 

 Office of Environment and Heritage (OEH); 

 NSW Heritage Council; and 

 NSW Health. 

To meet the requirements of the SEARs, letters have been sent to these agencies to provide 
information on the demolition works and to invite each agency to provide feedback during the 
compilation of the SEE.  

At the direction of DPE, letters were also sent to agencies that provided input to the SEARs to 
advise that there are some additional activities that need to be included in the modification 
application. These additional activities have been described in Chapter 4 Proposed 
Modification.  The additional consultation responses are summarised below. 

Consultation has also been undertaken with NSW Roads and Maritime and SSC regarding 
Permission to Lodge requirements for the works being under taken on land under their 
jurisdiction (refer to Section 5.3.3.2 and 5.3.3.7). 
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The consultation undertaken with government stakeholders is outlined in Table 6-1. A 
summary of these responses in provided in Table 6-2 in Section 6.7. 

Table 6-1 Government Stakeholder Consultation 

Department Consultation Method Response Provided 

NSW Environment Protection 
Authority (EPA)  

Letter sent 8 August 2014. 
Letter sent 17 September 2014. 
Phone Call 25 September 2014.  

Yes to all. Summary provided in 
Table 6-2.  

NSW Department of Primary 
industries (Office of Water and 
NSW Fisheries) 

Letter sent 8 August 2014. 
Letter sent 17 September 2014. 

Yes, response received to letter 
sent on the 17 September 2014. 
Summary provided in Table 6-2.  

Sutherland Shire Council Letter sent 8 August 2014. 
Meeting 1 September 2014. 
Permission to lodge application sent 
on 12 September 2014. 

Yes to all. Summary Provided in 
Table 6-2.  

WorkCover NSW  Letter sent 8 August 2014. 
Letter sent 17 September 2014. 

No  

NSW Office of Environment 
and Heritage (OEH)  

Letter sent 8 August 2014. 
 

No 

Heritage Council of NSW Letter sent 8 August 2014. 
 

No   

NSW Health Letter sent 8 August 2014. No  

Civil Aviation Safety Authority Letter sent 8 August 2014. No 

NSW Roads & Maritime Permission to lodge application sent 
on 10 October 2014. 

Yes. Summary provided in Table 
6-2. 

6.6 Public Consultation  

Caltex maintain on-going dialogue with the local community regarding its operations on the 
Kurnell Peninsula. Quarterly meetings are held for the community in Kurnell.  This consultation 
is advertised and well-attended by a core group from the local community.  

Since the announcement of the Project in July 2012, the quarterly briefings that discussed the 
works that were planned to occur at the Site (including demolition) occurred on the following 
dates: 

 15 August 2012; 

 28 November 2012; 

 13 March 2013; 

 11 June 2013; 

 17 September 2013; 

 20 November 2013; 

 12 March 2014; and 

 17 June 2014. 

A summary of the questions raised by the community in regards to the demolition works is 
provided in Table 6-2 in Section 6.7.  
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Caltex intends to use upcoming meetings to keep the attendees continually updated on the 
progress of the demolition works and the Project as a whole. 

In addition to the quarterly Kurnell Community Meeting, Caltex also engages with the local 
Kurnell community at the following events:  

 Kurnell Progress Residents Association (monthly) Meeting; and 
 printed reports in Kurnell Village News (bi-monthly). 

6.7 Summary of Issues and Responses 

Appendix A provides the SEARs in full, and includes a table showing where each issue has 
been addressed, discussed, considered and either accommodated or discounted.   

Table 6-2 summarises additional comments raised at the community meetings and in the 
consultations outside of the preparation of the SEARs. 

Table 6-2 Issues Raised Through the Consultation Process 

Issue Addressed In 

Government Agency issues raised 
NSW Environment Protection Authority 
Overview of responses 

Responses to letters sent were provided on the 12 August and the 29 September 
2014 respectively. Key areas raised for consideration included: 
• The SEE should describe the proposed mitigation, monitoring and 

management measures that Caltex intend to apply to minimise the potential 
impacts associated with the removal of pipelines both on land and within 
Botany Bay.  

Chapter 20 Revised 
Management and 
Mitigation Measures 

• Three redundant product pipelines that run from Gate 5 to Kurnell Wharf 
would remain on the wharf. The SEE should include information on where 
the removal of these pipelines will stop and how the remaining portion of the 
pipes will be managed. 

Chapter 4 Proposed 
Modification 

• The SEE should describe the rehabilitation process including the source and 
quality of the replacement material. 

Appendix H Coastal 
Processes 

• Acid Sulphate Soils are known to exist within the Kurnell Area and the 
Sediments of Botany Bay and this should be taken into consideration. 

Chapter 9 Soils, 
Groundwater and 
Contamination and 
Appendix G Ecology  

NSW Department of Primary industries (Office of Water and NSW Fisheries) 

Overview of responses 

Responses to letters sent were provided on the 23 September and 26 September 
2014 respectively. Key areas raised for consideration included: 
• It is important the  Coastal Processes Assessment and Marine Ecology 

Assessment include: 
– an accurate description of the works - especially in describing the areas 

of excavation below the mean high water mark, spoil deposition and the 
type of any material to be used for infill below the mean high water mark; 

– appropriate erosion and sedimentation measures must be used to ensure 
that nearby seagrasses are not impacted by turbidity from these works; 
and 

– an assessment of potential acid sulphate soil issues and mitigation 
measures. 

Appendix G Ecology 
and Appendix H 
Coastal Processes 
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Issue Addressed In 

• As the additional works are in proximity to the Marton Park Sydney 
freshwater wetland, it is suggested the potential impacts of the works on the 
wetland and any groundwater dependent ecosystems are assessed. If 
impacts are likely, mitigation measures should be provided. 

Appendix D Water 
Management Report 
and Appendix G 
Ecology 

Sutherland Shire Council 

Overview of Responses 

Email received 14 August 2014 in response to consultation letter. Sutherland 
Shire Council noted that at this stage they had no further inquiries or 
requirements other than those outlined in their submission provided to the DPE 
for the SEARs. 

None required. 

Meeting on the 1 September 2014 was to advise that there are some additional 
activities that need to be included in the modification application outside of the 
description of the works provided to guide the development of the SEARs. The 
additional works (as described in Chapter 4 Proposed Modification) require 
works on land under SSC jurisdiction.  
Key issues raised for consideration in the SEE included: 
• Caltex are required to enquire about landowners consent prior to lodging the 

modification application and Statement of Environmental Effects (SEE).  
• Caltex will be conditioned to provide Road Opening Application, a detailed 

traffic management plan and schedule for the works for approval by SSC 
prior to the works taking place. 

• Caltex are required to undertake consultation with the R&M during the 
preparation of the SEE and apply for landowners consent from R&M for the 
works below the low tide mark on Silver Beach. 

Chapter 4 Proposed 
Modification and 
Chapter 6 Consultation 

• Caltex to ensure the SEE discusses potential acid sulphate soil 
management, traffic, noise, ecology, groundwater and coastal process 
issues.  

Chapters 9 – 20 of the 
SEE  

• The SEE should also note that works in the roadways would be scheduled to 
ensure they do not coincide with key community events in Kurnell and the 
National Park (e.g. Australia Day). 

Chapter 15 Transport 
and Access 

Response to Permission to lodge application sent on 12 September 2014 via 
email on 26 September 2014.  
SSC advised that the demolition works do not occur through or over Council 
owned land (being a lot and DP). Therefore land owner's consent is not required. 
However, a road opening application is required to be completed and submitted 
for assessment for the proposed works over and through the roads and road 
reserves that are affected. All affected roads and road reserves are to form part of 
the application.  

N/A 

NSW Roads and Maritime 

Overview of Responses 

A Permission to Lodge Application was submitted to NSW Roads and Maritime on 
the 10 October 2014.  
On 22 October NSW Roads and Maritime notified Caltex that all required 
information had been received.  
NSW Roads and Maritime have indicated that this modification application can be 
lodged with DPE without Permission to Lodge from NSW Roads and Maritime. 
However, approval cannot be granted until this has been received.  

N/A 

Community issues raised 
The following outlines relevant questions relating to the SEE that were raised by the community during the 
community meetings: 
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Issue Addressed In 

What area of the refining site is to be dismantled? Chapter 4 Proposed 
Modification and 
Figure 4-1 

In dismantling areas of the Kurnell site for the new import terminal is there a risk 
(greater risk) of hazardous materials like asbestos and other contaminants? 

Chapter 9 Soil, 
Groundwater and 
Contamination and 
Chapter 10 Human 
Health and Ecological 
Risk 

What will happen to the land at the refinery after demolition? Chapter 4 Proposed 
Modification 

What are the possible health impacts (airborne) from demolition? Chapter 10 Human 
Health and Ecological 
Risk 

When the process plants are demolished how will you make sure nothing bad 
escapes into the environment/air? 

Chapters 9 – 20 of the 
SEE 

6.8 Exhibition 

The SEE will be placed on public exhibition by the DPE for a minimum of 14 days. 
Submissions made during the exhibition of the SEE would be addressed with the Response to 
Submissions report to be prepared as part of the assessment process for the modification 
application.  This process provides further opportunity for public and government agency 
involvement and participation in the environmental planning and assessment process.  A 
Kurnell Community Meeting will be held at the start of December 2014 to provide the 
community with an opportunity to discuss the demolition works with Caltex staff. 

6.9 During Demolition Works 

During demolition works, it is anticipated that the ongoing public consultation would sufficiently 
address the public consultation needs required for the demolition works.  Caltex also invites 
the public to raise any comments and concerns via the publicly available telephone and email 
contacts featured on their website.  Comments and concerns received would be managed 
under the established governance process whereby they would be logged, tracked and 
responded to promptly.  

The process of regular community meetings, the use of the 24 Hour Community Concerns 
Hotline and providing further information to the community via letter drops would be used 
throughout the demolition works.   
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7 ENVIRONMENTAL SCOPING ASSESSMENT 

7.1 Environmental Scoping for Modification Application 

This SEE documents a number of environmental assessments.  These environmental 
assessments identify additional environmental impacts resulting from the demolition works and 
identify appropriate measures to manage or mitigate these impacts.   

The identification of potential impacts, and confirmation of appropriate assessment 
methodologies, is determined through a scoping process.  The scoping process for this SEE 
was based on:  

 a review of available information and documents relating to the existing environment;  

 site visits and appraisals;  

 a request for assessment requirements, submitted to DPE;  

 receipt of the SEARs for the modification application (refer to Appendix A SEARs and 
Application Documentation); 

 consultation with agencies, community groups and other stakeholders (refer to Chapter 6 
Consultation); 

 a review of relevant legislation and planning policy (refer to Chapter 5 Legislation and 
Planning Policy); identifying the sensitivities of the local environment (refer to 
Chapter 2 Project Location and Existing Environment);  

 understanding the characteristics of the modification and how they relate to the approved 
Project (refer to Chapter 4 Proposed Modification); and  

 an identification of other projects or actions that may cumulatively add to any perceived 
impact from the demolition works.  

7.2 Summary of Potential Issues Identified  

Following the scoping process, potential issues were determined for the following 
environmental aspects, as relevant to the modifications: 

 Hazards & Risks; 

 Soil, Groundwater and Contamination;  

 Human Health and Ecological Risk;  

 Waste Management; 

 Surface Water, Wastewater and Flooding;  

 Noise and Vibration; 

 Air Quality and Odour; 

 Transport and Access;  

 Heritage;  

 Ecology (marine and terrestrial); and 

 Coastal processes. 
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7.3 Prioritisation of Potential Issues  

A risk assessment was undertaken to determine the key issues and prioritise the scope of 
work for each environmental aspect.  This risk assessment considered the issues mentioned 
in: 

 the SEARs; 

 submissions from relevant stakeholders and the public; and 

 the EIS for the conversion works (URS, 2013).  

The risk assessment was undertaken in accordance with the guidelines outlined in AS/NZS 
4360:2004 and AS/NZS ISO 31000:2009.  

Table 7-1 outlines the key environmental issues in relation to the demolition works.   

Table 7-1 Prioritisation of Environmental Issues 

High Priority Issues Medium Priority Issues Low Priority Issues 

 Hazards and Risks 
(Chapter 8); 

 Soils, Groundwater and 
Contamination 
(Chapter 9); 

 Human Health and 
Ecological Risk (Chapter 
10);  

 Waste Management 
(Chapter 11); and 

  Heritage (Chapter 16). 

 Surface Water, Wastewater 
and Flooding (Chapter 12). 

 Noise and Vibration  
(Chapter 13); and 

 Air Quality and Odour  
(Chapter 14).  

 Ecology (marine and 
terrestrial) 
(Chapter 17); and 

 Coastal Processes (Chapter 
18) 

 Transport and Access 
(Chapter 15). 

7.4 Format of the Assessment Chapters 

A common format has been adopted for reporting each of the assessment chapters of the 
SEE.  This is outlined below.  

Introduction 

This section provides an overview of the environmental aspect under consideration. It also 
provides cross-reference to other technical assessments or relevant appendices that have 
been used to inform the assessment chapter.  

Scope of the Assessments  

This section outlines the relevant SEARs for the particular environmental aspect and explains 
where certain parts of the SEARs have been excluded along with the reason for the exclusion.  

Legislation and Planning Policy 

This section outlines legislation, policies and plans relevant to the environmental aspect.  
Where appropriate, certain guidance may also be discussed.  A review of legislation and 
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policy relevant to the demolition works in general are considered in Chapter 5 Legislation, 
Planning Policy and Approvals.  

Method of Assessment  

This section summarises the methodology for: 

 determining the existing environment relevant to the particular environmental aspect; 

 conducting an assessment of the potential impacts of the modifications in relation to the 
particular environmental aspect; 

 determining whether these impacts are significant; and 

 providing a suite of mitigation measures that will minimise and manage these impacts. 

For each environmental assessment there is an explanation of the approach to identifying 
impacts and assessing whether a potential impact is likely to be considered significant. 
Assessments can either be quantitative (relying on criteria, standards and thresholds) or 
qualitative (using certain scientific material, but ultimately making decisions based on 
professional judgement).   

Existing Environment  

The section describes the key components, characteristics and the status of the existing 
environment relevant to the environmental aspect.  It also considers changes to the existing 
environment over the period of time that the demolition works are to take place.   

As the demolition works are a modification to an approved Project, the existing environment 
takes into consideration the influence the conversion works (i.e. the approved Project) would 
have on the existing environment. This needs careful consideration as there is an overlap 
between the approved conversion works and the demolition works in 2015 and 2016.  

Also, the key receptors for each assessment will be identified and described in this section. 

Impact Assessment 

This section identifies potential impacts of the demolition works on the sensitive receptors for 
the particular environmental aspect and evaluates the significance of the impact in accordance 
with the criteria detailed in the Method of Assessment.   

Impacts may be referred to either prior to (potential impact) or following mitigation (residual 
impact).  In the ‘Impact Assessment’ section all impacts are potential impacts. 

Impacts can be considered: 

 direct or indirect; 

 adverse or beneficial; and 

 significant, non-significant (negligible) or neutral. 

Where existing criteria, guidance, environmental standards or assessment methodologies 
exist, the significance of an impact will be based on that information.  Where possible and/or 
necessary quantitative judgements about the significance of an impact will be made using this 
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information.  Where no explicit guidance or information exists, qualitative judgements on the 
significance of an impact will be made.  Where qualitative judgements are required, some or 
all of the following impact characteristics will be considered to understand its potential 
magnitude: 

 extent – the area potentially affected by the impact; 

 magnitude – the size or amount of the impact; 

 duration – how long the impact is likely to last; 

 frequency – whether the impact is continuous, brief or intermittent; 

 timing – if the impact occurs at a particularly sensitive time; and 

 permanence – whether the impact is permanent or temporary. 

The judgement as to whether an impact is significant will depend on the importance or 
sensitivity of the receptor (e.g. as defined by legislation, policy, standards or guidance) and the 
magnitude of the impact affecting it (as decided by quantitative or qualitative means). For the 
purposes of the ‘Impact Assessment’ section of each technical chapter all impacts are 
considered ‘alone’ and not cumulatively.   

Mitigation 

This section describes the management and mitigation measures that have been identified to 
avoid, reduce or compensate for the effects of significant impacts on the environment. 

The mitigation hierarchy has been used to help identify management and mitigation measures 
for each of the technical assessments.  Wherever possible, impacts have been firstly avoided 
where possible, then either reduced at source or at receptor where avoidance cannot be 
achieved, and finally either compensated or offset where avoidance or reduction is not 
possible or would not achieve practicable or acceptable levels of mitigation. 

If management and mitigation measures are to be implemented through particular 
environmental management plans, then these will also be discussed.   

Once all of the mitigation measures are identified and described, this section will also consider 
any residual impacts that would remain following the application of the management and 
mitigation measures.  

Summary 

At the end of each assessment chapter a summary is provided.  This summary will note 
residual impacts and other relevant permits or licences that are required.  It will also provide a 
table summarising the management and mitigation measures for just the demolition works.  
These may include unaltered or amended measures from SSD 5544 or new measures.  

The management and mitigation tables from all of the technical assessments are collated into 
a single table (Table 20-1) within Chapter 20 Revised Management and Mitigation 
Measures. Table 20-1 includes an updated, consolidated schedule of mitigation and 
management measures, and differentiates between the measures established for the 
approved Project and those proposed for the demolition works.  
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8 HAZARD AND RISK ASSESSMENT 

8.1 Introduction 

This chapter is a summary of the Hazards in Demolition (HAZDEM) assessment undertaken 
for the demolition works.  It focuses on hazards and risks to people and property from 
potentially significant incidents that whilst unlikely, could occur during demolition works. The 
HAZDEM assessment is provided in full in Appendix B Hazards and Risk. 

8.2 Scope of the Assessment 

This assessment has been prepared in response to the SEARs for the demolition works (refer 
to Appendix A SEARs and Application Documentation) which required: 

‘Hazards and risks – including a Hazards in Demolition (HAZDEM) study that identified all 
significant demolition related hazards, and the assessment of the risks associated with these 

hazards.  The analysis shall cover all phases of the proposed modification (i.e. demolition / 
removal of redundant assets and infrastructure), and include all components and stages (e.g. 
demolition of refinery process units, tanks, pipelines etc.).  The demolition hazards and risk 

assessment shall particularly examine the following: 

 The potential risk impacts from the proposed demolition works onto the existing 
simultaneous terminal operations; 

 The potential for any of the identified demolition related risks to alter during the proposed 

works associated with the modification, individually or through interaction with existing 
operations, the offsite risk profile of the facility as assessed in the PHA report for SSD-
554.’ 

This chapter and Appendix B Hazards and Risk Assessment address these requirements. 

8.3 Legislation and Planning Policy 

State Environmental Planning Policy No. 33 (Hazardous and Offensive Development) 
1992 

This SEPP defines the approach used in NSW for planning and assessing industrial 
development proposals that include hazards or offensive components. Through this policy, the 
permissibility of an industrial proposal is linked to its safety and pollution control performance.  

This SEPP applies to any proposals that fall under the policy’s definition for potentially 
hazardous or offensive industry.  As the Project relates to the conversion of the refinery into a 
terminal to store finished product, the Project qualifies under the SEPP as potentially 
hazardous industry. 

For such proposals, this SEPP establishes a comprehensive test by way of a hazard and risk 
assessment to determine the risk to people, property and the biophysical environment at the 
proposed location and in the presence of controls (mitigation). 
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Hazardous Industry Planning Advisory Papers 2011 

The NSW Government recognises that the risks associated with the storage and handling of 
hazardous materials can never be eliminated entirely. Industry and the Government have a 
responsibility to ensure that these risks are negligible compared to the risks faced during the 
course of everyday life and a number of requirements need to be fulfilled to allow a site to be 
developed and to operate within NSW.  

A rigorous assessment process has been developed by DP&E (as the Department of Urban 
Affairs and Planning (DUAP) in 1992) with regard to approvals for potentially hazardous 
industries in NSW.  The process follows a number of steps that provide assurances that the 
risks imposed by a development upon surrounding land uses would be within acceptable 
limits, and that this would continue to be the case throughout the life of the development.  

The first part of this process is an assessment of hazards and risks at the development 
application stage. This Preliminary Hazards Analysis (PHA) assessment formed part of the 
EIS process for SSD 5544. Two Advisory Papers were relevant to the PHA and remain 
relevant for the modification application. They are discussed below.  

 HIPAP No.4: Risk Criteria for Land Use Planning 2008 - This HIPAP includes 
suggested risk assessment criteria that are to be considered when assessing the land 
use safety implications of potentially hazardous industrial development. The suggested 
criteria are equally relevant and applicable to the consideration of land use planning and 
development in the vicinity of potentially hazardous facilities.  

 HIPAP No.6: Guidelines for Hazard Analysis 2011 - This HIPAP provides advice on 
the general approach recommended for hazard analysis.  This analysis can be applied 
to proposed or existing development. 

A PHA is not required for the modification application, however this HAZDEM does need to 
confirm that the conclusions of the PHA are not compromised by the demolition works. 

Work Health and Safety Act 2011 

The finished product terminal would be managed in accordance with the requirements of the 
Work Health and Safety Act 2011 and its supporting Regulation. The Regulation sets the 
general requirements for workplace health and safety risk management.  These requirements 
include the duty to identify hazards, manage risks to health and safety, apply the hierarchy of 
control measures, and maintain and review the effectiveness of control measures.  

Caltex’s finished product terminal is classified as a Major Hazard Facility (MHF) in accordance 
with Chapter 9 of the Work Health and Safety Regulations (2011) (WHS Regs).   

8.4 Method of Assessment 

8.4.1 Hazard Identification 

The hazard identification process includes a review of potential hazards associated with 
demolition activities. It included a comprehensive identification of possible causes of potential 
incident scenarios and their consequences to public safety and the biophysical environment.  
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It also outlines the proposed operational and organisational safety controls required to mitigate 
the likelihood of hazardous events occurring. 

This process involved a two-day workshop where relevant data and information was reviewed 
and discussed in a multi-disciplinary team environment to highlight specific areas of potential 
concern and points of discussion. 

The aim of the workshop was to identify and assess hazards and risks during demolition 
activities.  As hazards and risks were identified they were documented in a preliminary hazard 
identification (HAZID) word diagram. 

8.4.2 Risk Analysis 

8.4.2.1 Qualitative Risk Analysis 

The risk associated with each potential incident scenario was evaluated in turn for: 

 the situation during the demolition works; and 

 the situation after the demolition works.  

Each potential identified risk scenario was qualitatively evaluated for Health, Environment and 
Safety (HES).  The evaluation process used the Construction Hazard Assessment and 
Implication Review5 (CHAIR) safety in design tool, developed by NSW WorkCover. The 
Chevron Integrated Risk Prioritisation Matrix (refer to Figure 8-1) was also utilised.  

During the workshop, the team identified hazard scenarios, estimated potential consequences 
and discussed the effectiveness of installed risk controls. The team then assign qualitative 
descriptors of Likelihood and Consequence and determine a Risk Level (1 to 10) using the 
Chevron Integrated Risk Prioritization Matrix. The requirement for further risk improvement is 
prioritised based upon this assigned risk. 

The Chevron Integrated Risk Prioritization Matrix rankings are numbered and aligned with 
associated required actions for health, environment and safety risks.  In accordance with the 
Chevron risk management rules, risk reduction requirements depend on the following level of 
risk: 

 Risk levels 1, 2, 3, 4 – Short-term, interim risk reduction required. Long term risk 
reduction plan must be developed and implemented;   

 Risk level 5 – Additional long term risk reduction required. If no further action can be 
practicably taken, Strategic Business Unit (SBU) management approval must be sought 
to continue the activity; 

 Risk level 6 – Risk is tolerable if reasonable safeguards / management systems are 
confirmed to be in place and consistent with relevant Risk Reduction Procedure and 
Closure Guidelines; and 

                                                      
5 CHAIR (Construction Hazard Assessment Implication Review) is a tool to assist designers, constructors, clients and other key 
stakeholders to come together to reduce construction, maintenance, repair and demolition safety risks associated with design. 
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 Risk level 7, 8, 9, 10 – No further risk reduction required if risk level is As Low As 
Reasonably Practicable (ALARP). 

In the Caltex Safety Case regime, recommendations are provided for risk priority rankings 5 
and above, as well as for events or conditions with low likelihood and high consequence that 
may require further risk evaluation.  Recommendations are also provided for risks where they 
would eliminate or mitigate the potential causes and / or consequences predicted for the 
scenario. 

The Integrated Risk Prioritization Matrix and associated required actions are used consistently 
by Caltex when developing the Safety Case of the Site and associated facilities, as part of the 
requirements under the Major Hazard Facility legislation. 

To ensure that the risk is managed in accordance with So Far As Is Reasonable Practicable 
(SFAIRP) principles (in accordance with NSW Work Health and Safety Act and Regulations 
2011), and to ensure that the risk profile for the Site during the demolition works does not 
exceed that of the terminal (as defined in the risk profile reported in the PHA for the EIS for 
SSD 5544), the risk of each potential hazardous scenario has been minimised, regardless of 
its risk level.  This was completed through the assessment of existing (proposed) risk 
management controls and by recommending further controls where the risk was not deemed 
to follow SFAIRP principles.   Particular attention was paid to areas where a potential existed 
for this risk profile of the Site to be affected by a potentially hazardous scenario. 

  



Event can reasonably be 
expected to occur in life of 

facility
1 Likely 6 5 4 3 2 1

Conditions may allow the event 
to occur at the facility during its 

lifetime, or the event has 
occurred within the Business 

Unit

2 Occasional 7 6 5 4 3 2

Exceptional conditions may allow
consequences to occur within 

the facility lifetime, or has 
occurred within the OPCO

3 Seldom 8 7 6 5 4 3
Reasonable to expect that the 

event will not occur at this 
facility.  Has occurred several 

times in the industry, but not in 
the OPCO

4 Unlikely 9 8 7 6 5 4

Has occurred once or twice 
within industry 5 Remote 10 9 8 7 6 5

Rare or unheard of 6 Rare 10 10 9 8 7 6

6 5 4 3 2 1

Incidental Minor Moderate Major Severe Catastrophic

Workforce: Minor injury 
such as a first-aid.

AND
Public: No impact

Workforce: One or more 
injuries, not severe.

OR
Public: One or more minor 
injuries such as a first-aid.

Workforce: One or more 
severe injuries including 
permanently disabling 

injuries.
OR

Public: One or more injuries,
not severe.

Workforce: (1-4) Fatalities 
OR

Public: One or more severe 
injuries including 

permanently disabling 
injuries.

Workforce: Multiple fatalities
(5-50)
OR

Public: multiple fatalities 
(1-10)
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(>50)
OR

Public: multiple fatalities 
(>10)

Workforce: Minor illness or 
effect with limited or no 

impacts on ability to function 
and treatment is very limited 

or not necessary
AND

Public: No impact

Workforce: Mild to moderate
illness or effect with some 
treatment and/or functional 
impairment but is medically 

managable
OR

Public: Illness or adverse 
effect with limited or no 

impacts on ability to function 
and medical treatment is 
limited or not necessary.

Workforce: Serious illness 
or severe adverse health 

effect requiring a high level o
medical treatment or 

management
OR

Public: Illness or adverse 
effects with mild to moderate

functional impairment 
requring medical treatment.

Workforce (1-4): Serious 
illness or chronic exposure 

resulting in fatality or 
significant life shortening 

effects
OR

Public: Serious illness or 
severe adverse health effect 

requiring a high level of 
medical treatment or 

management.

Workforce (5-50): Serious 
illness or chronic exposure 

resulting in fatality or 
significant life shortening 

effects
OR

Public (1-10): Serious
illness or chronic exposure 

resulting in fatality or 
significant life shortening 

effects.

Workforce (>50): Serious 
illness or chronic exposure 

resulting in fatality or 
significant life shortening 

effects
OR

Public (>10): Serious illness 
or chronic exposure resulting

in fatality or significant life 
shortening effects.

Impacts such as localized or 
short term effects on habitat, 

species or environmental 
media.

Impacts such as localized, 
long term degradation of 

sensitive habitat or 
widespread, short-term 

impacts to habitat, species or
environmental media

Impacts such as localized 
but irreversible habitat loss or

widespread, long-term 
effects on habitat, species or

environmental media

Impacts such as significant, 
widespread and persistant 
changes in habitat, species 

or environmental media (e.g. 
widespread habitat 

degradation) .

Impacts such as persistent 
reduction in ecosystem 
function on a landscape 

scale or significant disruption
of a sensitive species. 

Loss of a significant portion 
of a valued species or loss of
effective ecosystem function 

on a landscape scale.
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to facility.  Significant 

downtime, with appreciable 
economic impact.   Cost 
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Potential for permanent loss 
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>$1billion
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This matrix is endorsed for use across the Company. 
It is not a substitute for, and does not override any relevant legal obligations.

Under no circumstances should any part of this matrix be changed or modified, adapted or customized. 
This matrix identifies health, safety, environmental and asset risks and is to be used only by qualified and competent personnel.

Where applicable it is to be used within the Riskman2 structure and governance of an OE Risk Management Process.  If applied outside of these Processes, it is also 
mandatory to manage identified intolerable risks and comply with the Risk Mitigation Closure Guidelines.

6 - Risk is tolerable if reasonable safeguards / management systems are confirmed to be in place and 
consistent with relevant requirements of the Risk Mitigation Closure Guidelines.
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Figure 8-1 Chevron Integrated Risk Prioritization Matrix
For the Assessment of HES & Asset Risks from Event or Activity
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5 - Additional long term risk reduction required.  If no further action can be reasonably taken, SBU 
management approval must be sought to continue the activity.Legend

Likelihood Descriptions & Index
(with confirmed safeguards)

Legend applies to identified HES risks
(see guidance documents for additional explanations) 
1, 2 , 3, 4 - Short-term, interim risk reduction required. Long term risk reduction plan must be 
developed and implemented. 

7, 8, 9, 10 - Manage risk.  No further risk reduction required.  Risk reduction at management / team 
discretion.
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8.4.2.2 Quantitative Risk Analysis 

A quantitative interpretation of the likelihood ranking was undertaken to allow for an 
assessment of the effect of the demolition works on the terminal risk profile identified in the 
PHA for the conversion works.   

Table 8-1 provides the quantitative interpretation of the likelihood indices and descriptions 
provided in the Chevron risk matrix.  This interpretation is based on the ISO31000 (Risk 
Management – Principles and guidelines) and AS3931 (Risk analysis of technological systems 
– Application guide), as well as on discussions during the HAZDEM workshops (refer to 
Appendix B Hazards and Risk Assessment).   

Table 8-1 Likelihood Interpretation 

Chevron Risk Matrix  Planager Interpretation to Allow 
Comparison with Terminal Risk Profile  

Likelihood Descriptions Likelihood 
Indices 

Likelihood Interpretation Quantitative 
Estimate 

Consequences can 
reasonably be expected to 
occur in the life of the facility 

1 Likely You may have heard of (or 
could well imagine) it happening 
at the plant since it started up 

1 / 10 years 

Conditions may allow the 
consequences to occur at 
the facility during its lifetime, 
or the event has occurred 
within the Business Unit 

2 Occasional You may have heard of it 
happening at a similar plant 
somewhere in the world (if one 
plant life time is approximately 
30-50 years, then this 
corresponds to 2 or 3 plant 
lives) 

1 / 100 years 

Exceptional conditions may 
allow the consequences to 
occur within facility lifetime, 
or the event has occurred 
within the Operating 
Company (OPCO) 

3 Seldom You may not have heard of this 
happening at a similar plant but 
you can imagine that it could, in 
exceptional circumstances 

1 / 1,000 
years 

Reasonable to expect that 
the consequences will not 
occur at this facility. Has 
occurred several times in the 
industry but not within the 
OPCO 

4 Unlikely Most people have not heard of 
this event but it is not too 
difficult to imagine that it could 
happen somewhere in industry. 
Difficult to imagine that it would 
happen here. 

1 / 10,000 
years 

Has occurred once or twice 
within industry 

5 Remote You have probably not heard of 
this happening at any plants that 
you are aware of, but it is not an 
impossible event for industry, 
and you could imagine it 
happening elsewhere 

1 / 100,000 
years 

Rare or unheard of 6 Rare Very slight probability, almost 
impossible / non credible (but 
not quite) 

1 / 1,000,000 
years 

The tolerability of the calculated risk is assessed by comparison with an appropriate risk target 
or criterion. The risk criteria used to make this assessment are specified in HIPAP4. A 
summary of these criteria are provided in Appendix B Hazards and Risk Assessment.  
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8.5 Existing Environment 

8.5.1 Conversion works 

Following the conversion works, all process units will have been shutdown, depressurised, de-
inventoried and left in situ. All high temperature and high pressure processes on Site would 
have been stopped. In addition, the terminal would no longer store or handle any significant 
quantities of materials with Dangerous Goods classification of 2.1 (flammable gas) and 2.3 
(toxic gas). These actions will reduce the on-site and, at certain locations, also reduce the off-
site risk profile. 

Overall, the conversion works result in a downscaling of the operations conducted at the 
existing Site, and hence a reduction in the complexity and risk associated with the Site. 

Chapter 3 Approved Project provides an overview of the process that would occur at the 
Site. 

8.5.2 Existing and Proposed Safety Management Systems 

Caltex has a commitment to meet the intent and specific requirements of the NSW Work 

Health and Safety Act 2011 (WH&S Act) and the NSW Work Health and Safety Regulation 
2011. Caltex has numerous policies and procedures to create a safe workplace which would 
be reviewed, modified as necessary and incorporated into the safety management system for 
the demolition works. Many of these are already in place and would transition for demolition 
activities. 

The demolition works would interface with elements of the existing major hazard facility that 
has a number of intrinsic hazards as a result of former operations.  

The demolition works would comply with current and relevant safety codes and statutory 
requirements with respect to safe working conditions. There would be no changes to the 
existing precautions observed at the Site. In particular, this would include standards and 
requirements relating to the handling and management of flammable liquids.  Personnel 
required to work with these substances would be trained in their safe use and handling and 
would be provided with all the relevant safety equipment. 

Emergency procedures have been developed for the existing Site. These would be reviewed 
for demolition works.  Emergency procedures include responses to emergency evacuation, 
injury, major asset damage or failure, critical failures, spillages, major fire, and threats.   

The Site has a manager with overall responsibility for safety, who is supported by experienced 
personnel trained in the operation and support of the plant and associated facilities.  

A Permit to Work (PTW) system, including Hot Work Permit, and a Management of Change 
system are currently in use and would be extended to include demolition activities.  

Procedures are currently in place to manage incidents and injuries. This includes an 
established incident reporting and response process.   

The existing facility includes a range of safety equipment (alarms, detectors, relief devices 
etc.) along with other protection systems, which are routinely tested.  This equipment would be 
used during demolition works wherever applicable.   
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Persons involved demolition activities would be provided with appropriate personal protective 
equipment (PPE) suitable for use with the specific hazardous substances. 

Personnel who are first-aid trained are listed on company noticeboards across the Site.  

8.6 Impact Assessment / Risk Analysis 

8.6.1 Hazardous Incident Scenarios 

A detailed Hazard Identification Word Diagram was prepared for the demolition works in line 
with the requirements for hazard analysis.  It includes initiating causes, consequences and 
proposed / existing safeguards to minimise the consequences or likelihood of an incident.   

The Hazard Identification Word Diagram draws from the potential incident scenarios identified 
during the hazard identification exercise that was undertaken.  It is presented in full in 
Appendix B Hazards and Risk Assessment.  A total of 20 hazards were identified: 

 five associated with process safety related hazards;  

 ten with general health and safety hazards; and  

 five with loss of amenity and risks to the biophysical environment (not previously 
covered under other headings).   

The Hazard Identification Word Diagram lists the control mechanisms for each identified 
hazard associated with the demolition works.  Table 8-2 summarises the identified hazards for 
demolition works. 

Table 8-2 Summary of Identified Demolition Hazards 

Hazard 

Process Safety Related Hazards 

Scenario 1:  Damage to adjacent plant or equipment due to uncontrolled and/or 
unplanned falling of structure, object or crane collapse 

Scenario 2:  Damage to live pipework during removal or inadvertent cutting into 
live pipe or pipeline 

Scenario 3:  Failure to isolate process equipment 

Scenario 4:  Damage to underground cables and/or oily water sewer 

Scenario 5:  Introduction of ignition sources in area classified as Hazardous Area 

General Health and Safety Related Hazards 

Scenario 6:  Crushing or impact injuries 

Scenario 7:  Fall from heights 

Scenario 8:  Working over water with a potential for drowning 

Scenario 9:  Worker trapped (at end of wharf, at height etc.) 

Scenario 10:  Subsidence and collapse/fall into excavation 

Scenario 11:  Public and traffic hazardous interaction on public roads or footpath 

Scenario 12:  Loss of material in transit leading to traffic incident and potential injury 
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Hazard 

Scenario 13:  Exposure to airborne hazardous material, or skin contact with such 
material (heavy metals, asbestos etc.) 

Scenario 14:  Damage to overhead power lines 

Scenario 15:  Injury during diving operations 

Loss of Amenity to Workforce and Community 

Scenario 16:  Discomfort from odour associated with removal and disposal of 
cooling water pipelines (smell – no health hazard) 

Scenario 17:  Offensive odour and community complaints from mercaptan 

Scenario 18:  Noise generation (no health risk to community) 

Other Risk to the Biophysical Environment 

Scenario 19:  Incorrect classification of waste leading to contamination of trucks and 
potential delivery to wrong landfill location 

Scenario 20:  Re-contamination of opened pipework 

8.6.2 Qualitative Risk Analysis 

The qualitative risk assessment was prepared on the basis of the risk matrix and associated 
consequence and likelihood scoring tables and also the hazardous incident identification 
workshop. 

The scenarios for demolition works compared with the operating terminal are summarised as 
follows: 

 no scenarios with risk levels one to five were identified for the operating terminal or for 
the terminal during the demolition works. 

 two scenarios were identified as risk level six for demolition works.  These two 
scenarios are ranked the same for the terminal during operation. 

 the remaining scenarios were ranked with risk levels seven or eight, both for the 
demolition works and the operating terminal.   

According to the risk criteria for scenarios ranked with risk levels seven, eight, nine, and ten 
(Refer to Figure 8-1) no further risk reduction is required.  

The scenarios ranked as risk level six during demolition works include: 

 Scenario 7: Working at heights; and 

 Scenario 10: Subsidence and collapse/fall into excavation. 

The scenarios ranked as risk level seven during demolition works include: 

 Scenario 1 (tank farms): Damage to adjacent plant or equipment due to uncontrolled 
and/or unplanned falling of structure, object or crane collapse, (this scenario is ranked 
as risk level 8 for the operating terminal); 

 Scenario 3: Failure to isolate process equipment; 

 Scenario 5: Introduction of ignition source in area classified as Hazardous Area; 
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 Scenario 6: Crushing or impact injuries, (this scenario is ranked as risk level 8 for the 
operating terminal); 

 Scenario 8: Working over water results in drowning; 

 Scenario 9: Worker trapped in case of an external incident; 

 Scenario 11: Hazardous public and traffic interaction on public roads and footpaths; 

 Scenario 13: (workforce): Exposure to hazardous material or dust,  (this scenario is 
ranked as risk level 8 for the operating terminal); 

 Scenario 14: Damage to overhead power line; 

 Scenario 18: Noise generation (no health risk to community); and 

 Scenario 20: Rain event re-contaminates opened pipework, (this scenario is ranked as 
risk level 8 for the operating terminal). 

The scenarios ranked as risk level eight during demolition works include: 

 Scenario 1 (non-tank farm areas): Damage to adjacent plant or equipment due to 
uncontrolled and/or unplanned falling of structure, object or crane collapse (this 
scenario is ranked as risk level 8 for the operating terminal); 

 Scenario 2: Damage to live pipework during removal or inadvertent cutting into live pipe 
or pipeline; 

 Scenario 12: Loss of material in transit leading to traffic incident; 

 Scenario 13: (community): Exposure to hazardous material or dust, (this scenario is not 
considered credible for the operating terminal); 

 Scenario 15: Injury during diving operations; and 

 Scenario 19: Incorrect classification of waste. 

The scenarios ranked as risk level nine during demolition works include: 

 Scenario 4: Damage to underground cables and/or  oily water sewer; and 

 Scenario 17: (workforce): Offensive odour and community complaints from mercaptan 
(this scenario is not considered credible for the operating terminal as the mercaptan 
would have been removed from the Site). 

Table 8-3 and Table 8-4 show the risk profile of the Site during the demolition works and 
during terminal operation alone, respectively.  In line with Figure 8-1, a low number represents 
a high risk while a high number represents a low risk. 

No scenarios were ranked as of level 10 as this assessment focussed on high consequence – 
low likelihood accidents. 

Scenario 16 Discomfort from odour associated with removal and disposal of cooling water 
intake pipelines, was not considered a major hazard and as such was not assessed further. 
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Table 8-3 Risk Profile of the Kurnell Terminal During the Demolition Works 

 

Table 8-4 Risk Profile of the Kurnell Terminal During Normal Operations 
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8.6.3 Quantitative Risk Analysis 

A quantitative risk analysis was conducted as part of the PHA within the EIS for SSD 5544.  
The PHA developed a number of hazardous Loss of Containment (LOC) scenarios to 
represent the range of possible failures associated with the terminal. The hazardous LOC 
scenarios in the PHA mostly relate to a loss of containment event of flammable or combustible 
liquids with a subsequent ignition and fire or explosion. 

The PHA assessed the consequences and likelihoods of each hazardous LOC scenario in turn 
and then combined the individual scenario risks to generate the risk profile for the operating 
terminal.  

The risk profile for the terminal was shown to adhere to all risk criteria, as presented within the 
NSW Department of Planning’s guideline for risk criteria in landuse planning6. 

The Hazard Identification Word Diagram of the HAZDEM study (refer to Appendix B Hazards 
and Risk) determined that the following four potentially hazardous scenarios have a potential 
to impact on the risk profile of the terminal: 

 Scenario 1: Damage to adjacent plant or equipment due to uncontrolled and/or 
unplanned falling of structure, object or crane collapse; 

 Scenario 2: Damage to live pipework during removal or inadvertent cutting into live pipe 
or pipeline; 

 Scenario 3: Failure to isolate process equipment; and 

 Scenario 5: Introduction of ignition source in areas classified as a Hazardous Area. 

Scenarios one, two and three would potentially affect the likelihood of the initiating event, e.g. 
a LOC. Scenario five would potentially affect the probability of ignition. 

Each one of these potentially hazardous scenarios have a potential to affect the hazardous 
release scenarios identified in the PHA, and each one provides a potential incremental 
addition to the failure rate data used in the PHA.  However, this incremental increase is very 
low and would have very little impact on the overall risk of a flammable event from the Site.    

As such, the demolition works has very little to no impact on the overall risk profile of the Site. 

  

                                                      
6 Hazardous Industry Planning Advisory Papers Number 4 – Risk Criteria for land Use Planning, Department of Planning, January 2011 
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8.7 Mitigation 

As part of the process of analysing the hazards identified for the demolition works (Table 8-2) 
a number of risk reduction measures have been identified.   

Caltex would implement the 17 risk reduction measures during the demolition works in 
addition to managing the Site in accordance with existing requirements as a major hazard 
facility.  Where appropriate these risk reduction measures would be incorporated into the 
DEMP, demolition works plan or other safety management plans.  The risk reduction 
measures include: 

 Demolition activities would be coordinated with terminal activities. Where high risk 
demolition activities are to occur (e.g. where there is a risk of damage to terminal 
operations), an assessment needs to be completed in conjunction with terminal 
operations to formulate a hazard control plan specific to the high risk activity.  

 Demolition works plan to include framework for considering the demolition of individual 
tanks in shared tank farm areas (sequence activities for max space around in-service 
tanks). 

 An access control plan would be developed for the demolition area that identifies when a 
demolition operator is likely to have limited visibility when using heavy machinery / 
vehicles. 

 Requirements would be provided for evacuating buildings and blocking roadways during 
the felling of tall structures. 

 Additional requirements would be outlined for work on interconnecting pipework adjacent 
to live pipes (e.g. cold cutting and controlled removal; protective barriers). 

 There would be increased surveillance (use spotters) for work adjacent to live pipes / 
pipelines in line with existing Caltex procedures. 

 Caltex would check contractor capability for independent verification carried out by 
contractor (refer to Demolition Code of Practice). 

 Additional precautions would be undertaken for floating roof tanks where pontoons may 
entrap flammable material which may not be detected during normal gas testing. 

 Hazardous Area classification drawings for demolition works would be reviewed and 
updated, particularly in areas where demolition activities are to take place in parallel with 
the operating terminal. Particular attention would be paid to the fact that demolition 
contractors may not be well versed with the requirements for control of ignition sources at 
the Site. 

 Where ever possible, ramps for access would be constructed away from operational 
pipework. 

 Precautions would be undertaken to minimise the risk of subsidence to the substation 
and potentially of the nearby residential dwelling both of which are in very close proximity 
to the pipelines being removed within the eastern right-of-way. 

 A Caltex inspection program would be implemented that includes truck loading activities 
(e.g. use Tipper Truck Loading / Unloading Safety Inspection Checklist FORM 
4.00.03.027). 
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 In consultation with energy authorities the requirements for isolation and/or installation of 
protective barriers would be determined for the overhead power lines in the rights-of-way. 

 Chemical cleaning requirements would be determined and implemented to remove 
contamination prior to removal. 

 Waste disposal requirements would be determined and implemented for mercaptan 
building rubble. 

 High noise generating demolition works would be confined to less sensitive times of the 
day and not outside the hours of 7.00 am to 6.00 pm Monday to Saturday (refer to 
Appendix E Noise and Vibration Impact Assessment). 

A noise assessment has also been completed in line with relevant NSW guidance as part of 
the environmental assessment for the modification application.  This noise assessment is 
provided in Appendix E Noise and Vibration Impact Assessment.  It has identified potential 
noise impacts from the demolition works and recommended a number of mitigation measures.   

8.8 Summary 

The results of the risk assessment demonstrate that the demolition works would not change 
the level of risks identified in the PHA for the EIS for SSD 5544.   

The hazard and risk assessment of demolition works has found that the levels of risks to the 
biophysical environment and to the safety of the public, staff and contractors are reduced to 
So Far As Is Reasonable Practicable (SFAIRP) levels as long as: 

 Caltex continue to implement established processes for managing the Site;  

 the demolition contractors undertaking the demolition works complete the works in 
general accordance with Demolition Code of Practice (2013) and relevant Australian 
Standards; and 

 the measures listed in Section 8.7 are implemented.   

The risks associated with demolition activities were assessed qualitatively by examining 
potential scenarios and/or incidents.  The activities associated with demolition would be 
subject to rigorous scrutiny by Caltex and by the demolition contractor, safeguarding delivery 
and operation of the works in a manner that minimises the risk to workers, contractors and the 
community.  

The potential for incidents is well understood and the management of demolition activities 
would minimise the probability of an incident happening and mitigating an incident if it did 
occur. 

The management and mitigation measure presented in Table 8-5 would be implemented as 
part of the demolition works. 
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Table 8-5 Management and Mitigation Measures – Hazards and Risk 

Management and Mitigation Measures 
Demolition 

Design Implementation 

The bullet pointed measures listed in Section 8.7 of the 
SEE would be implemented to ensure that the conclusions 
of Appendix C Hazards and Risks Assessment of the SEE 
remain valid. 

  
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9 SOIL, GROUNDWATER AND CONTAMINATION 

9.1 Introduction 

The following chapter provides a description of the soil, groundwater and contamination 
management issues relating to the demolition works. 

9.2 Scope of the Assessment 

This chapter presents a baseline description of the soil, groundwater and contamination status 
of the areas which would be disturbed during the demolition works (the demolition works area) 
(refer to Figure 4-1). This baseline description is based on a desktop review of existing 
information. The potential impacts of the demolition works are identified and assessed, and 
then mitigation measures are provided to minimise the potential impacts of the demolition 
works on soils, groundwater and contamination.  

The SEARs (refer to Appendix A SEARs and Application Documentation) identify the 
following requirements for:  

Contamination: 

 How ecological and human health risks posed by contaminants on the site would be 
mitigated and managed; and 

 A description of the measure that would be used to identify, capture, treat, remediate 
and/or dispose of contaminated soil (including acid sulfate soil) and water that is 
encountered.  

Soil and water: 

 An assessment of the potential impacts to soil, groundwater and surface water resources;  

 A surface water, waste water and flooding assessment which includes details on how 
stormwater would be managed during and post works; and  

 Identification of any water licensing or other approvals required under the Water Act 1912 
and/or the Water Management Act 2000.  

Potential ecological and human health risks are addressed in Chapter 10 Human Health and 
Ecological Risk and Appendix C Human Health and Ecological Risk Assessment.  

Potential surface water, flooding and wastewater impacts are discussed in Chapter 12 
Surface Water Wastewater and Flooding.   

9.3 Legislation, Planning Policy and Guidelines 

9.3.1 Commonwealth Guidelines 

Commonwealth guidelines relevant to the management of groundwater include the National 

Environment Protection (Assessment of Site Contamination) Measure, National Water Quality 
Management Strategy, and the Australian and New Zealand Guidelines for fresh and marine 
water quality 2000 (ANZECC/ARMCANZ, 2000).  These guidelines are discussed below. 
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9.3.1.1 National Environment Protection (Assessment of Site Contamination) Measure 1999 

The primary reference for environmental site assessment in Australia is the amended National 
Environment Protection (Assessment of Site Contamination) Measure 1999 (NEPC, 2013). 
This measure includes soil, groundwater, and soil vapour criteria for use in evaluating potential 
risk to human health and ecosystems. These are presented as generic investigation levels and 
screening levels and are subject to a range of limitations. Their selection and use must be in 
the context of a conceptual site model relating to the nature and distribution of impacts and 
potential exposure pathways. This measure has been used to inform the assessment of 
impacts of the demolition works. 

9.3.1.2 National Water Quality Management Strategy 

The National Water Quality Management Strategy (NWQMS) is a joint national approach to 
improving water quality in Australian and New Zealand waterways. The NWQMS process 
involves development and implementation of a management plan for each catchment, aquifer, 
estuary, coastal water or other water body, by community and government. These plans focus 
on the reduction of pollution released into coastal pollution hotspots and other aquatic 
ecosystems around the country. Local government, community organisations and other 
agencies carry out these plans using the NWQMS to maintain agreed environmental values. 
NWQMS protection framework involves the identification of the specific beneficial uses of 
every major aquifer and the strategies which can be applied to protect those beneficial uses. 
The Site is located on the southern side of the Botany Sand Beds aquifer. 

9.3.1.3 Australian and New Zealand Guidelines for fresh and marine water quality 2000 (ANZECC/ 
ARMCANZ, 2000) 

These guidelines provide for the sustainable use of Australia’s water resources by protecting 
and enhancing their quality, while maintaining economic and social development. These 
guidelines contain a number of trigger limits relating to the protection of aquatic ecosystems, 
primary industries, recreational water quality and aesthetics. They apply to the quality both of 
surface water and of groundwater since the environmental values which they protect relate to 
above-ground uses (e.g. irrigation, drinking water, farm animal or fish production and 
maintenance of aquatic ecosystems). Groundwater should be managed in such a way that 
when it comes to the surface, whether from natural seepages or from bores, it will not cause 
the established water quality objectives for these waters to be exceeded, nor compromise their 
designated environmental values. 

9.3.2 NSW Legislation and Guidelines 

9.3.2.1 Protection of the Environment Operations Act 1997  

Prevention of soil and groundwater pollution is a key objective of the Protection of 
Environment Operations Act 1997 (PoEO Act) and pollution of groundwater is an offence 
under the Act. Operation and maintenance activities at the Site are required to be managed so 
as to ensure that Caltex complies with Section 120 of the PoEO Act 1997, which prohibits the 
pollution of waters, including any underground or artesian water.  Section 9.5.6 provides 
further information on the Environment Protection Licence (EPL) for the Site under the PoEO 
Act. 
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9.3.2.2 Contaminated Land Management Act 1997 

Significantly contaminated land in NSW is regulated under the Contaminated Land 
Management Act 1997 (CLM Act). This legislation seeks to apply the principle of "polluter-
pays" by imposing the obligation and cost of remediating contaminated land on the person or 
company responsible for the pollution, rather than the community. The general objective of the 
Act is to establish a process for investigating, and where appropriate, remediating land that is 
considered to pose a significant risk to human health or the environment.  

9.3.2.3 Water Management Act 2000  

The Water Management Act 2000 (WM Act) establishes a framework for managing water in 
NSW.  The WM Act defines an aquifer interference activity as that which involves any of the 
following:  

 the penetration of an aquifer,  

 the interference with water in an aquifer,  

 the obstruction of the flow of water in an aquifer,  

 the taking of water from an aquifer in the course of carrying out mining or any other 
prescribed activity; and  

 the disposal of water taken from an aquifer in the course of carrying out mining or any 
other activity prescribed by the regulations.  

Excavations associated with the demolition works may extend to 2 metres below ground level 
(mbgl) in depth. Therefore groundwater is expected to be encountered.  However, generally, 
minor temporary dewatering activities that are estimated to take less than 3 ML/yr of 
groundwater will generally not require a licence or approval from NSW Office of Water (NOW).  
Therefore regular consultation with NOW would occur to ensure that permitting requirements 
are met as demolition proceeds.  

9.3.2.4 Guidelines for the Assessment and Management of Groundwater Contamination 

These guidelines are published by the NSW EPA (formerly the Department of Environment 
and Conservation NSW when the guidelines where published in 2007) and focus on 
groundwater contamination from point sources rather than broad-scale impacts derived from 
diffuse sources. The guidelines outline a framework for assessing and managing 
contaminated groundwater in NSW. 

9.3.2.5 Acid Sulfate Soil Manual 

The Acid Sulfate Soils Assessment Guidelines (Acid Sulfate Soils Management Advisory 
Committee, 1998) provide guidance in assessing the impacts of proposed works in areas likely 
to contain acid sulfate soils. The guidelines have been developed primarily for proponents of 
activities that are likely to disturb acid sulfate soils, and for councils and government 
authorities responsible for assessing these proposals. The guidelines outline a stepwise 
process for site assessment and management of proposals in areas likely to contain acid 
sulfate soils. 
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9.3.2.6 The Blue Book 

Managing Urban Stormwater: Soils and Construction (Landcom 2004), also known as the 
“Blue Book”, provides methods and techniques to minimise land degradation and water 
pollution at development sites in NSW. The guidelines focus on minimising erosion and 
preventing sediment moving off-site during the construction phase of development. These 
measures are, however, also applicable to demolition, operation and maintenance activities. 

9.3.2.7 NSW EPA Technical Note: Investigation of Service Stations Sites 

This technical note outlines an assessment methodology for service station sites which 
considers relevant legislation and policy. This technical note is relevant to the Site as it 
describes the assessment steps for sites where fuel storage systems are present, e.g. 
underground tanks, fuel lines, dispensers. 

9.4 Method of Assessment 

This assessment has been conducted as a desktop investigation which involved the review of 
existing information about the Site such as: previous investigations, historic information, 
records of contamination and contamination management. This assessment has also involved 
a review of online resources including geological maps, Groundwater Dependant Ecosystems 
databases, acid sulphate and soil maps of the area.  

A site walkover was also undertaken to understand the Site’s soil, contamination and known 
groundwater characteristics. This site walkover was undertaken as part of the Kurnell Refinery 
Conversion EIS (URS, 2013).  

The background data used in this chapter is primarily based on a review of the following 
reports: 

 Kurnell Refinery Conversion Environmental Impact Statement (URS, 2013); 

 Soil and Groundwater Contamination Assessment, Classification and Risk Ranking 
Report (Coffey, 2007);  

 Contaminated Site Risk Reduction Program Annual Review Progress Report Caltex 
Refineries (NSW) Pty Ltd, NSW (Caltex, 2012); 

 Soil and Water Contamination Data Review – Caltex Refinery, Kurnell (Caltex, 2013a);  

 Contamination Data Gap Assessment – Caltex Refinery, Kurnell (Caltex, 2013b);  

 Caltex Contaminated Site Risk Reduction Program Annual Review Progress Report 
(2013c); and 

 Contamination Data Gap Investigation Plan – Caltex Refinery, Kurnell (Caltex, 2014). 

9.5 Existing Environment 

9.5.1 Regional Topography and Geology  

The Kurnell Peninsula, is an elevated plateau of Hawkesbury Sandstone which is 
approximately 18 km in length (URS, 2004). The elevation on and around the Site is generally 
in the region of 5 m Australian Height Datum (AHD).  Land to the east of the Site in Kamay 
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Botany Bay National Park rises to approximately 30 m AHD (Port Hacking 9129-4N 
Topographic Map, Third Edition, Land and Property Information NSW, 2001). The depth to 
bedrock beneath the Site varies between 2 m to 20 m.  Bedrock surface elevation rises toward 
the east and south of the Site, with sandstone outcrops mapped at the northeast and 
southeast boundaries (URS, 2006). 

According to published geological information (Sydney 1:100,000 geological service sheet), 
the Site is underlain by Quaternary (Pleistocene) wind-blown medium- to fine-grained well-
sorted marine quartz sand (URS, 2004, 2010).The sandstone is described as medium- to 
coarse-grained, composed predominantly of quartz with minor lithic fragments, feldspar, mica 
and clay pellets.  The Site lies on the aeolian Kurnell landscape unit, composed of gently 
undulating to rolling coastal dunefield and relict dunes (NSW Soil Conservation Service Soil 
Landscape Series, Wollongong-Port Hacking, URS, 2011). 

9.5.2 Acid Sulfate Soils  

A review of the NSW Acid Sulfate Soil Map (Department of Infrastructure, Planning and 
Natural Resources (DIPNR)) and previous reports, indicate that the proposed works are on 
ground classified as ‘Low Probability’ of containing Potential Acid Sulfate Soils (PASS) (URS, 
2011).  Environmental problems associated with PASS occur as a result of development 
works which expose soil with the potential to undergo oxidation reactions on contact with 
oxygen and water. The result of the oxidation reactions typically produces low pH runoff which 
in turn acidifies soil, groundwater and surface waters. 

Acid sulfate soils have also been recorded and classified by Sutherland Shire Council7 across 
the demolition works area.  These maps show the demolition works area extends across land 
classified as Class 4 (the main Site) and Class 3 (Eastern and Western Right of Way (ROWs)) 
with respect to PASS. Works to the north of the Western ROW and the Eastern ROW would 
extend into a Class 5 area. Sutherland Shire Council has provided the following definitions of 
Class 3, Class 4, and Class 5 areas: 

 In a Class 3 area, acid sulfate soils are likely to be found beyond 1 metre below the 

natural ground surface. Any works that extend beyond 1 metre below the natural ground 
surface, or works which are likely to lower the water table beyond 1 metre below the 
natural ground surface, will trigger the requirement for assessment and may require 

management (Sutherland Shire Council, 2010). 

 In a Class 4 area, acid sulfate soils area are likely to be found beyond 2 metres below the 
natural ground surface. Any works that extend beyond 2 metres below the natural ground 

surface, or works which are likely to lower the water table beyond 2 metres below the 
natural ground surface, will trigger the requirement for assessment and may require 
management (Sutherland Shire Council, 2010).  

 In a Class 5 area, acid sulfate soils are not typically found. Areas classified as Class 5 
are located within 500 metres of adjacent Class 1, 2, 3 or 4 land. Works in a Class 5 area 
that are likely to lower the water table below 1 metre AHD on adjacent Class 1, 2, 3 or 4 

land will trigger the requirement for assessment and may require management. 

                                                      
7 http://www.sutherlandshire.nsw.gov.au/General/Shire_maps 
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9.5.3 Hydrogeology 

A Voluntary Investigation Final Report by Coffey (2003) indicated that groundwater at the Site 
is contained within an unconfined aquifer in Quaternary sands, generally 2 to 2.5 mbgl.  
Although the groundwater is generally found at this depth, groundwater monitoring (Coffey 
2011, Caltex 2013a) indicates there is variable depth to groundwater across the Site, ranging 
from approximately 1 mbgl in the north-western area of the Site, to 15 mbgl in the south 
eastern area of the Site.  The groundwater flow is generally to the northwest (Figure 9-1) and 
influenced by the strike and dip of the underlying sandstone bedrock (Coffey 2007). Within the 
Site there is an east-west groundwater divide located south of the refinery process areas and 
north of the Caltex Lubricating Oil Refinery (CLOR) area (Caltex, 2013b). To the north of the 
divide the groundwater flows in a north-westerly direction to Botany Bay at a gradient of 0.003 
to 0.005. South of the divide the groundwater is thought to flow south west at gradient of 0.006 
towards a stormwater drain, and then flow north west into Botany Bay via Quibray Bay (refer 
to Figure 12-2). 

Infiltration of stormwater to soil, and potentially, to the underlying groundwater occurs in parts 
of the Site that are unpaved and pervious.  The Kamay Botany Bay National Park, located on 
the eastern Site boundary, is generally elevated above the level of the Site.  It is a dune area 
with sandy soils, and so relatively high stormwater infiltration rates would be expected in this 
area causing groundwater aquifer recharge. Where there are permanent or temporary water 
bodies, such as ponds, natural retention basins or wetlands, the interaction may be more 
direct.  These areas are discussed in Chapter 12 Surface Water, Wastewater and Flooding.  

The Soil and Groundwater Contamination Assessment, Classification and Risk Ranking 
Report by Coffey (2007) reports that groundwater is thought to discharge to shallow surface 
water bodies and swamp areas in the southern half of the Site. North of the Site is a shallow 
surface water body, Marton Park Wetland that is also a likely groundwater discharge point. 
The receiving water for groundwater migrating from the Site is Botany Bay to the north, and 
Quibray Bay to the west. The ecosystem within Quibray Bay is considered sensitive and 
different parts of it comprise either Towra Point Nature Reserve or Towra Point Aquatic 
Reserve (refer to Chapter 17 Ecology and Chapter 10 Human Health and Ecological 
Risk).  

A quarterly groundwater monitoring program is implemented at the Site as a protection system 
to identify the potential for migration of hydrocarbon contaminated groundwater before it 
leaves the Site.  The monitoring program includes monitoring wells in the central part of the 
Site and various boundary monitoring wells along the northern and western boundaries of the 
Site corresponding to the down gradient direction of groundwater flow (Coffey, 2003) (refer to 
Figure 9-1). There are also a number of private groundwater bores in Kurnell that are 
generally used for watering gardens. Community groundwater monitoring has been conducted 
in relation to the Site’s voluntary investigation agreement with NSW EPA. Coffey (2003) 
reported that “The community groundwater monitoring did not show evidence of migration of 

contaminated groundwater from the Refinery.”  

Caltex has noted that ammonia concentrations are generally elevated across the Site and 
throughout the Kurnell area including residential areas to the north (Caltex 2013a).  Numerous 
exceedances of ammonia, phosphate, phosphorous, copper and iron have been measured in 
both in-bound and boundary monitoring wells (Caltex, 2013a) and groundwater wells that are 
considered to be hydraulically up-gradient of the Site.   
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The distribution of these compounds does not suggest a point source on the Site but rather 
that these analytes could be considered representative of wide-spread groundwater quality in 
Kurnell and are not related specifically to the refinery (Caltex, 2013a). 

9.5.4 Groundwater Dependant Ecosystems 

The online Groundwater Dependent Ecosystems Atlas was consulted to determine the 
proximity of the demolition works to potential Groundwater Dependent Ecosystems (GDEs). 
As shown in Figure 9-2, a vegetation GDE that was noted as ‘previously identified within a 
previous desktop study’ is located partially on Caltex owned land. This GDE is the Marton 
Park Wetland (shown in Figure 9-1), a freshwater wetland which includes woodland 
communities.  

According to the Marton Park Wetland Management Plan (Molino Stewart Pty Ltd, 2009) the 
wetland is a freshwater wetland with limited tidal influence. The wetland plays an important 
role in the drainage of the surrounding area, including the eastern portion of Kurnell, part of 
the Site, areas of Caltex owned land adjacent to the Site and the Kamay Botany Bay National 
Park.  

Much of the Site is bunded and surface runoff is treated onsite before discharging to Quibray 
Bay and Botany Bay, However, cleaner surface runoff from some non-industrial areas of the 
Site (e.g. the administration centre and some car parks) flows into this wetland.  Marton Park 
Wetland is recharged by ground water seepage through the sandy bed during dry periods 
(refer to Appendix D Water Management Report).   

Threats to the groundwater quality include the large number of houses in the area, the area 
not being sewered for a long time (historical threat), and potential infiltration from industrial 
sites (including the Site) (Molino Stewart Pty Ltd, 2009).   Further information about this GDE 
is also presented in Chapter 17 Ecology.  

9.5.5 Contamination 

Based on the historical land use and reported activities carried out across the Site, 
investigations have been conducted to determine key contaminants of potential concern 
(COPC) for the Site (Coffey, 2007, Coffey, 2011, Caltex, 2013a and AECOM, 2013).  Due to 
its size, the Site was divided into Contamination Management Zones (CMZs8) to assist with 
classifying and managing the types of contaminants that may be found within different areas 
(refer to Figure 9-3). The Site is divided into 22 separate CMZs (Zone A to Zone V). 

Table 9-1 presents a summary of COPC within the CMZs that have the potential to be 
affected by the demolition works (refer to Section 9.6). As demonstrated in Table 9-1 and 
discussed in Section 9.5.6, Caltex have a number of processes and monitoring programs in 
place on the Site to manage exiting COPC.  The information provided in Table 9-1 has been 
sourced from Coffey 2007, Caltex 2012, Caltex 2013a and AECOM 2013. CMZs that are 
outside the demolition works area, or do not have any excavation occurring within them (i.e. 
the works to be undertaken on Kurnell Wharf) are not summarised in the table.  

                                                      
8 Contamination Management Zone (CMZ): a part of the Site associated with a particular activity and with an identifiable and limited 
group of contaminants associated with that activity 
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Table 9-1 Baseline Contamination Data Relevant to the Demolition Works  

CMZ* Monitoring / Characterisation Contaminants of Potential 
Concern Groundwater Considerations Soil Considerations 

Western Tank Area - excavations may occur to 1.0 m 

Zone B 
Crude oil tanks, 
Aqueous 
effluent and 
Ballast water 
storage. 

Quarterly groundwater monitoring is conducted from 
three boundary and one in-bound monitoring wells in 
Zone B.  Refer to Figure 9-1 for monitoring well 
locations. 

Total Petroleum Hydrocarbons 
(TPH); benzene, toluene, 
ethylbenzene and xylene 
(BTEX); polycyclic aromatic 
hydrocarbons (PAHs).  
 

TPH (primarily C15-C28) 
groundwater contamination has 
been measured in two monitoring 
wells (MPW12 and PMW14) with 
concentrations decreasing since 
2011, and currently below 
investigation levels. Benzene has 
been detected at one location 
(PMW14) in 1999, 2003 and 2004 
at concentrations exceeding the 
relevant guidelines. No further 
Benzene exceedances have been 
measured since 2004. 

Environmental soil sampling has not 
been conducted in Zone B; however, 
the contaminants of concern are based 
on current and historic activities 
undertaken in the area. 

Zone C 
Water treatment 
plant, above 
ground tank 
storage area 
and Liquefied 
Petroleum Gas 
(LPG) storage. 

Quarterly groundwater monitoring is conducted from 
four boundary and one in-bound monitoring wells in 
Zone C.  Refer to Figure 9-1 for monitoring well 
locations. 

TPH, BTEX, PAHs. 
 

TPH C6-C36 has been measured 
in monitoring wells at 
concentrations marginally 
exceeding the criteria since 1998.  
TPH C6-C28 has been measured 
at concentrations ranging from 280 
ug/L(TPH C10-C14) to 13,100 
ug/L (TPH C15-C28). 
Concentrations have generally 
decreased since 2007.  
Minor detections of BTEX and 
PAHs have also been reported.    

One contamination source assessment 
has been carried out in Zone C (1997). 
Eight soil samples collected at four 
locations produced the following results; 
TPH, BTEX and PAHs not detected, 
Cadmium (Cd) and Mercury (Hg) not 
detected, Arsenic (As), Chromium (Cr), 
Copper (Cu), Nickel (Ni),Lead (Pb) and 
Zinc (Zn) detected significantly below 
investigation levels. 
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CMZ* Monitoring / Characterisation Contaminants of Concern Groundwater Considerations Soil Considerations 

Eastern Tank Area - excavations may occur to 1.0 m 

Zone D 
Feed stock 
tanks  

Quarterly groundwater monitoring of monitoring wells 
hydraulically down gradient from Zone D. Refer to 
Figure 9-1 for monitoring well locations.  Monitoring and 
recovery wells were installed following a Light Non-
Aqueous Phase Liquid (LNAPL) contamination event 
1994. 

TPH, BTEX, PAHs.  
Potentially mercaptans and 
Pb. 

LNAPL was identified in the 
western portion of Zone D in the 
early 1990s.  
Although the LNAPL were 
recovered in 1994, it is possible 
that affected groundwater may be 
present.  
No groundwater analytical results 
have been sighted since 1998. 

LNAPL were identified in the western 
portion of Zone D in the early 1990s. A 
distinct smear zone of heavy and light 
hydrocarbon was observed in soil east 
of the main pipeline.   
Lead and other metals were detected at 
concentrations below investigation 
levels in investigations in the proposed 
diesel tank area.   
Assessment of parts of this CMZ have 
not indicated significant soil 
contamination related to refinery 
operations. 

Zone E 
Storage of 
refinery 
products:  
Diesel, Jet fuel, 
Fuel oil, bitumen 
and Oils.  

Quarterly groundwater monitoring includes two 
boundary monitoring wells within Zone E. Refer to 
Figure 9-1 for monitoring well locations. 
No on-site contamination source assessments involving 
soil sampling have been conducted. 

TPH, BTEX, PAHs, lead 
(inorganic) and Tetraethyllead  
(TEL)).  
Potentially contaminants from 
off-site transported by the 
stormwater network. 

TPH (mainly C15-C28) was 
elevated historically, ranging from 
300 ug/L to 6,600 ug/L (PMW37) 
between 2001 and 2012.   
Benzene has been detected above 
criteria in one well (PMW37) on 
one occasion, at 143 ug/L in 
August 2006. Naphthalene in 
PMW37 exceeded fresh water 
guidelines in 2008 and 2012. 

Exceedances of investigation 
levels have been noted for 
ammonia, phosphate, phosphorus, 
copper and iron but are consistent 
with those in other zones therefore 
may be indicative of background 
levels. 

Concentrations of toluene, 
ethylbenzene and xylene (TEX), 
chromium and lead have not 
exceeded the investigation levels 
in the Zone E groundwater wells. 

Environmental soil sampling has not 
been conducted in Zone E; however, 
the contaminants of concern are based 
on current and historic activities 
undertaken in the area. 
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CMZ* Monitoring / Characterisation Contaminants of Concern Groundwater Considerations Soil Considerations 

Zone F 
Gasoline tanks 

Quarterly groundwater monitoring includes four 
boundary monitoring wells and three inbound wells. 
Refer to Figure 9-1 for monitoring well locations. 
Zone F has been the subject of a voluntary investigation 
program requiring sampling of the on-site groundwater 
monitoring wells and on-site and off-site soil sampling. 

TPH, PAHs, BTEX, Pb 
(inorganic and TEL).  

Historical monitoring has shown 
elevated concentrations of TPH 
and BTEX in groundwater on-site 
and at the boundary. 
Remediation measures operating 
in Zone F (e.g. bioventing system, 
LNAPL recovery) have contributed 
to the significant reduction in 
groundwater contaminant 
concentrations over the past two 
years. 

Elevated concentrations of TPH, BTEX, 
naphthalene and lead have been 
measured in soil beneath Zone F. 
LNAPL has also been detected in 
monitoring wells along Road B (Caltex 
2012).  
Soil samples analysed in 2013 found 
chromium reducible sulphur exceeding 
trigger levels indicative of the presence 
of potential acid sulphate soils (ASS), 
although these were reported in only 
two samples, with remaining samples 
indicating the majority of soil had a low 
likelihood of ASS formation. 

 

Zone I 
Crude oil 
distillation unit 
#1, Merox unit, 
Propane 
deasphalting 
unit #2 

Quarterly groundwater monitoring includes one in-
bound monitoring well within Zone I. Refer to Figure 9-1 
for monitoring well locations. 
Soil contamination study was undertaken by Woodward 
Clyde Pty. Ltd. (1996) in conjunction with the proposed 
co-generation plant site. 

TPH, PAHs, BTEX, metals and 
asbestos. 

LNAPL has been encountered at 
in-bound well PMW20, associated 
with a historic leak of jet fuel from 
a line leak in the Zone.  
Remediation has since been 
undertaken, including installation 
of a barrier wall to inhibit migration 
onto the wetland to the north.  

The 1996 soil contamination study 
identified contamination adjacent to the 
crude receiving line in Zone I following a 
leak. The results indicated significant 
adsorbed phase TPH and BTEX 
contamination at a depth of about 2 m.  
LNAPL was identified near the leak and 
extending into the south-eastern corner 
of Zone T.  
Water level gauging in 2007 detected 
the presence of LNAPL at in-bound 
monitoring well PMW20 (Caltex 2012). 
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CMZ* Monitoring / Characterisation Contaminants of Concern Groundwater Considerations Soil Considerations 

Refinery Process Units – excavations may occur to 2.0 m  

Zone G 
Crude oil 
distillation, 
Hydrotreating / 
Rheniforming 
Unit, Catalytic 
Reforming Unit, 
ISOSIV Unit, 
Diesel 
Hydrotreater 
Unit (DHTU), 
Benzene 
Saturation Unit 
Amine/Sulphur 
Unit#1 and #2, 
Treating and 
Splitting Unit. 

No regular groundwater monitoring has been 
undertaken in Zone G. Monitoring wells considered to 
be hydraulically down gradient from Zone G include 
wells present in Zones B, C, S and T.  Refer to 
Figure 9-1 for monitoring well locations. 
 

 

TPH, PAHs, BTEX, 
Monoethanolamine (MEA) , 
Perchloroethylene (PCE), 
Dimethyl disulfide (DMDS), 
Phenol, Ammonia and Metals 
(Hg, Cr, Pb). 
Potential asbestos associated 
with the insulation of some 
pipes and equipment. 

Groundwater sampling conducted 
during the contamination source 
assessment undertaken by URS 
(2004) involved installation and 
sampling of two groundwater 
monitoring wells. One monitoring 
well was located on the DHTU 
(DB06) and the other well at the 
location of the Bensat unit (BB6). 
Zinc was detected in both of the 
monitoring wells and TPH C10-
C36 was detected in the 
monitoring well located on the 
DHTU (DB06) 

The results from a contamination 
source assessment undertaken by 
Coffey 2003 detected heavy metals (As, 
Cr, Cu, Ni, Pb and Zn), however these 
were significantly below the 
investigation levels.  
The URS (2004) investigation had soil 
results at 2.5 – 3.0 m for TPH C10-C36 
which were over the investigation levels 
at only one location. The other nine 
locations were less than the laboratory 
reporting. 
 

Zone H 
Fluid Catalytic 
Cracking Units 
(FCCU), 
Alkylation Unit 
and 
Polymerisation 
Unit  

No environmental monitoring or soil and groundwater 
assessment has been undertaken in Zone H. 

TPH, BTEX, PAHs. 
Aluminium (Al), fluoride and 
asbestos from the FCCU. 
Potentially MEA from leaks 
and spills. 

No on-site contamination source 
assessments involving 
groundwater sampling have been 
conducted in Zone H. 

 

Historical investigations undertaken in 
1994 to assess the extent of LNAPL 
sourced from Zone D, indicated 
contamination may have extended from 
Zone D to the eastern boundary of Zone 
H. The current status of the 
contamination has not been confirmed. 

Zone J 
Refinery power 
plant for 
transformer oil 
and fuel oil.  

No environmental monitoring or soil and groundwater 
assessment has been undertaken in Zone J. Anecdotal 
evidence reported by Caltex 2013a noted that boiler 
acid sludge was buried in the western portion of the 
Zone.  

TPH, BTEX, PAHs.  
Polychlorinated biphenyls 
(PCBs) associated with 
transformer oil, are considered 
a potential contaminant of 
concern in Zone J. Potentially 
metals (e.g. Cr) associated 
with cooling water, PCBs 
associated with transformer oil 
and chlorinated compounds.  

Groundwater sampling has not 
been conducted in Zone J. 
Monitoring wells PMW15 (Zone T) 
and PMW20 (Zone I) are directly 
downgradient of this Zone. 

Environmental soil sampling has not 
been conducted in this Zone; however, 
the contaminants of concern are based 
on current and historic activities 
undertaken in the area.  
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CMZ* Monitoring / Characterisation Contaminants of Concern Groundwater Considerations Soil Considerations 

Zone L 
Main pipeways 
(Diesel, jet fuel, 
naphtha, 
gasoline) 

Quarterly groundwater monitoring is not currently 
conducted in Zone L.  
Environmental assessments (comprising LNAPL 
assessments and asbestos assessments of the sand 
bedding material under and above the pipeways) have 
been conducted. One contamination source 
assessment following a series of leaks and asbestos 
assessments have been undertaken.  

TPH, BTEX, PAHs, Phenols, 
Metals (Pb and Cr) and 
asbestos.   
Potentially contaminants from 
off-site transported by the oily 
water sewer system (OWSS) 
and stormwater network. 

LNAPL contamination (sourced 
from Zone D) was identified in the 
early 1990s in the vicinity of the 
Pipeline easements. 
Contamination source 
assessments and remediation 
works have been undertaken in 
relation to identified contamination 
in the main pipeway (Zone L) and 
Continental Carbon Pipeline (Zone 
K). In both cases the 
contamination was considered to 
be remediated.  

LNAPL contamination and affected 
subsurface soils (sourced from Zone D) 
were identified in the early 1990s in the 
vicinity of pipeline easements.  
Asbestos contamination has 
predominately been identified in surface 
soils within the pipeways. Some 
detections were also found in the 
subsurface soils (2 out of 61 samples) 
(AECOM, 2013).  

Zone S 
Shared 
Services, 
(Superintendent, 
workshops, 
storage 
compound, 
hydroblast, 
laboratory and 
offices). 

Quarterly groundwater monitoring includes one in-
bound monitoring well (PMW13) within Zone S. Refer to 
Figure 9-1 for monitoring well locations. 
 

TPH, BTEX, PAHs, Potentially 
Ammonia Phosphate 
Tetrachloroethylene Pesticides 
associated with chemical 
storage.  
Possibly contaminants from 
products derived from other 
zones connected via the 
OWSS and stormwater 
network. 
 

Elevated concentrations of TPH 
have been detected in monitoring 
well PMW13 following a crude 
pipe leak in Pipe Track 3 in 
Zone K in 1999.  
Elevated TPH concentrations 
ranging from 380µg/L to 1050µg/L 
were detected between 1998 and 
2000, prior to the leak in Pipe 
Track 3. A remediation pump was 
installed between 2000 and 2006 
to remove the LNAPL. Following 
the removal of the pump, elevated 
TPH (C6-C36) levels have been 
measured. The TPH levels from 
groundwater samples collected 
from early 2007 to May 2013 
generally decreased from 42,290 
µg/L to 21,690 µg/L.  

Environmental soil sampling has not 
been conducted in Zone S; however, 
the contaminants of concern are based 
on current and historic activities 
undertaken in the area. 
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CMZ* Monitoring / Characterisation Contaminants of Concern Groundwater Considerations Soil Considerations 

Continental Carbon Pipeline – excavation may occur to 2.0 m 

Zone K  
Product pipe 
racks (Crude oil) 
and continental 
carbon pipeline 

No regular environmental monitoring is conducted. 
However, soil, groundwater, and surface water 
sampling has been conducted following remediation of 
a pipeline leakage which occurred in September 2004. 
Soils assessments have been undertaken for soil 
validation for the remediation of a pipeline leak and a 
soil assessment for waste classification purposes.  
The leak and associated impacted soils have been 
remediated and validated.  

TPH, BTEX, PAHs, Phenols, 
lead and asbestos.  
 

No regular monitoring is 
undertaken in Zone K. 
Regular quarterly groundwater 
monitoring in monitoring well 
PMW13 (Zone S) has previously 
detected elevated groundwater 
concentrations of TPH and 
naphthalene associated with a 
leak in Pipe Track 3 in Zone K.  
LNAPL was detected in monitoring 
well PMW13 (Zone S) between 
February 2000 and November 
2002. A product recovery pump 
was installed in this well and 
Coffey reported no detection of 
LNAPL in 2006.  Elevated TPH 
C6-C36 have subsequently been 
reported in this well (42,290 ug/L 
in 2007 to 21,690 ug/L in 2013).   

The impacted soils were deemed to 
have been remediated following 
validation sampling after the pipeline 
leakage.  
Other metals were detected in the soils 
assessment, however all were below 
criteria.  
Asbestos was identified in both the 
surface and the subsurface samples (7 
out of 33 surface samples were above 
criteria, and only 1 out of 33 subsurface 
samples were above criteria (AECOM, 
2013)). 
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CMZ* Monitoring / Characterisation Contaminants of Concern Groundwater Considerations Soil Considerations 

Fuel Pipelines and Cooling Water Intake– Eastern ROW– excavation may occur to 2.0 m 
Zone M 
Underground 
pipes for 
refinery 
products 
through ROW 
including road 
reserves.      

Quarterly groundwater monitoring includes five 
monitoring wells within Zone M. Refer to Figure 9-1 for 
monitoring well locations. 
 
 

TPH, BTEX, PAHs, and Lead 
Potentially contaminants from 
products in other Zones 
connected via the stormwater 
network. 

The results of quarterly 
groundwater monitoring since 
1998 have shown TPH C6-C36 in 
the monitoring wells. This 
monitoring has shown decreasing 
TPH concentration trends since 
2003. 
Elevated benzene concentrations 
have been detected in wells since 
1998. There are no clear trends for 
benzene concentration. Elevated 
naphthalene concentrations have 
been detected in the wells in 
Zone  M, with a decreasing trend 
since 2004.  
Lead concentration has not been 
detected above the limit of 
reporting (LOR) since 1998.  

A voluntary investigation (Coffey, 2003) 
conducted in Zone M noted minor 
hotspots of elevated soil hydrocarbons. 
Elevated Photoionization detector (PID) 
readings in some of the locations were 
associated with the presence of 
hydrogen sulphide. Elevated 
hydrocarbons were generally 
associated with soil samples collected 
at the water table at the south-eastern 
part of Section M1 and at the central 
western portion of Section M2 (the 
bend), suggesting the contamination 
had migrated to these locations in 
groundwater. A localised hotspot was 
identified at the south-eastern part of 
Section M1, which showed elevated 
TPH and PAHs.  
A Preliminary Contamination 
Assessment (Coffey, 2005) assessed 
the potential for soil contamination 
along the southern boundary of the 
ROW adjacent to the residential 
property on 29 Cook Street. Sampling 
was conducted at four locations at the 
southern boundary in the central portion 
of the ROW, with low photoionisation 
detectior (PID) readings and TPH, 
BTEX and PAHs below LOR in all 
locations.  
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CMZ* Monitoring / Characterisation Contaminants of Concern Groundwater Considerations Soil Considerations 

Cooling Water Outlet Right of Way – Western ROW - excavation may occur to 2.0 m 

Zone V 
Underground 
pipeway for 
Cooling water 
discharge 
through ROW 
including road 
reserves. 

Given the use of Zone V for discharge of cooling water 
it is considered that there is limited potential for impact 
from leaks from the underground pipe in Zone V. 

Salinity No groundwater monitoring wells 
are present in Zone V. 

Environmental  soil sampling has not 
been conducted in Zone V; however, 
the contaminants of concern are based 
on current and historic activities 
undertaken in the area. 

Buildings– excavations may occur to 1.0 m 

Zone A 
Former tank 
farms, vacant 
land in the 
former process 
unit areas, water 
treatment area, 
support areas 
and offices, 
biopile.  

Quarterly groundwater monitoring is conducted from 
three boundary and one in-bound monitoring well in 
Zone A.  Refer to Figure 9-1 for monitoring well 
locations. 
A soil assessment was undertaken for waste 
classification purposes. 

 

TPH, toluene, PAHs, 
Butanone or methyl ethyl 
ketone (MEK) and Furfural.  
Potential asbestos associated 
with the insulation of some 
pipes. 

Elevated groundwater TPH has 
been periodically measured in the 
boundary and in-bound monitoring 
wells, with a general decrease in 
TPH and BTEX since 1998.  
During the contamination source 
assessments, TPH was measured 
in temporary surface water within 
Pipeways A and B, ranging from 
6,980µ g/L to 59,200 µg/L 
One location within Pipeways A 
and B measured concentrations of 
naphthalene and phenanthrene in 
temporary surface water. 
TPH C6-C36 and/or toluene 
exceeded the site investigation 
criteria at 9 locations out of the 13 
sampled.  

TPH C10-C36 ranging from non-detect 
to 86,600 mg/kg  detected in surface 
samples (0.3 m) in the Tank 
Compound.   
TPH C10-C36 ranged from non-detect 
to 35,820 mg/kg in deeper soil (>0.8 m) 
in the Pipeways area.   
Minor exceedances of TPH C10-C36 
were reported in the former Laboratory 
area and in the MEK/Toluene unloading 
area.  
The soil assessment determined that 
only 1 out of 23 samples had asbestos 
fragments above criteria. 
Other metals were detected in the soils 
assessment, however all were below 
criteria (AECOM, 2013).   

Zone P 
Storage yard 
and historically 
a small land 
farm which 
received wastes 
from Zone A.   

Only soil characterisation has been undertaken in this 
zone. No environmental groundwater assessment has 
been reported as being undertaken in Zone P.  

TPH, BTEX, PAHs and 
Asbestos. 

No groundwater monitoring has 
been conducted in Zone P. 

Reported that historic soil sampling 
undertaken by PB in 2011.  
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CMZ* Monitoring / Characterisation Contaminants of Concern Groundwater Considerations Soil Considerations 

Zone T 
Offices, Main 
Gate, 
guardhouse and 
change house, 
Car park, 
Vacant land. 

Environmental monitoring has been conducted in 
Zone T, with the majority of monitoring conducted after 
2007 in association with remediation of a jet fuel plume 
originating hydraulically upgradient of Zone T (in 
Zone I). 

TPH, BTEX, PAHs Monitoring has shown a large 
portion of the contamination in 
Zone T is associated with a 
historic jet fuel pipeline leak in 
Zone I, with a LNAPL plume 
extending under the Zone T 
carpark. Based on monitoring, 
TPH compounds are considered to 
be the main contaminants of 
concern for groundwater.  Active 
remediation of the jet fuel LNAPL 
plume has been conducted, with 
impacts from the Zone I source 
generally delineated and stable in 
extent.   

Environmental monitoring has been 
conducted in Zone T, primarily since 
2007, in association with remediation of 
a jet fuel plume.  Investigations reported 
significant TPH and BTEX impacts in 
soil at approx. 2 mbgs, which is the 
depth of the water table.   

*Only CMZs that are in the area affected by the demolition works have been summarised in this table. 
Elevated concentrations of ammonia, phosphorus, aluminium, iron and zinc in groundwater have been detected across the majority of zones, with isolated exceedances of arsenic, cadmium, copper, iron 
and zinc.  These exceedance levels of ammonia, phosphorus, aluminium, arsenic, cadmium, copper, iron and zinc are considered representative of wide-spread groundwater quality in Kurnell, rather than 
being indicative of contamination sourced from any particular CMZ.   
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9.5.5.1 Silver Beach and Botany Bay 

The demolition works area extends across Silver Beach and 20 m beyond the low tide mark 
into Botany Bay (refer to Figure 4-1). Although no information is available for potential 
contaminants of concern on Silver Beach, contamination data is available for the area 
surrounding the fixed berths at the end of Kurnell Wharf (refer to Zone N in Caltex 2013a and 
URS, 2012).   

Concentrations of BTEX9 pesticides, PCBs and volatile compounds were below the analytical 
LOR in all samples collected within the area surrounding the fixed berths at the end of Kurnell 
Wharf (URS, 2012).  Hydrocarbons and heavy metals were detected within sediment samples. 
However, the 95% upper confidence level of each was below the guideline limits set for waste 
classification, contamination and toxicity for all but one analyte, namely Tributyltin (TBT) (URS, 
2012). Recent investigations of TBT in sediments near the Kurnell Wharf have identified 
hotspots in their concentration, consistent with the areas used by large vessels, but none or 
very low levels in the nearshore environment, (URS, 2013).   

9.5.6 Remediation and Validation  

Caltex has completed a number of discrete incident based remediation efforts at the Site.  
There is also a risk reduction program on the Site which aims to reduce the off-site human 
health and environmental risks in relation to dissolved TPH and BTEX in groundwater.  

Condition R4.4 of EPL 837 requires Caltex to prepare a Contaminated Sites Risk Reduction 
Plan for the Site to establish a program for the reduction of risk to human health or other 
aspects of the environment associated with contaminated soil and/or groundwater. A report 
documenting progress against this plan must be submitted to the EPA each year.  The 
purpose of this progress report is to summarise the measures and/or programs implemented 
over the previous 12 month period and provide a review/update of planned works to track 
project milestones as well as commenting on additional risks which may be identified. 

In 2013 the EPA issued Caltex with a Preliminary Investigation Order (PIO) under Section 10 
of the Contaminated Land Management Act 1997 to address the contamination legacies 
across the Site. Associated with the PIO, Caltex has produced three reports: 

 A report summarising the potential contamination sources related to the Site and the 
available information about soil, water and potential offsite migration of contamination 
(Caltex 2013a); 

 A report identifying data gaps relating to the identification and management of 
contamination on, and related to, the Site (Caltex 2013b); and 

 A report outlining the proposed investigation plan to fill any data gaps including details of 
the staging of the investigation activities and expected timeframes for this process (Caltex 
2014).  

The review of contamination data undertaken by Caltex (2013a) showed that the Zones A, F, I, 
T and O have levels of contamination that require management.  As reported in the Caltex 
(2013c) Contaminated Site Risk Reduction Program Annual Review Progress Report, active 

                                                      
9 Benzene, toluene, ethyl benzene and xylene. Volatile organic compounds found in petroleum derivatives.  
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remediation works have been undertaken for a number of years in Zones F, I, T, and O. A 
summary has been provided below on the works that are occurring, and would continue to 
occur during the demolition works.  

9.5.6.1 Zone A – Tank Compounds and Pipeways CLOR (southwest area) 

As reported by Caltex (2013c), TPH are considered to be the main contaminant of concern for 
the soil and groundwater in Zone A. Groundwater monitoring and contamination source 
assessments have shown a large portion of the contamination detected in Zone A is 
associated with surface soils in the tank areas and temporary water in the CLOR Pipeways A 
and B. The demolition of the CLOR has allowed for further investigation in these areas and the 
results have shown some localised impact.  

9.5.6.2 Zone F – Tank 101 (northeast area) 

As reported by Caltex (2013c), elevated concentrations of TPH, BTEX, naphthalene and lead 
have been measured in soil and groundwater beneath the road in Zone F. Petroleum 
hydrocarbon product (referred to as LNAPL) has also been detected in monitoring wells in this 
area.  Historical records for Zone F indicate that the contamination is most likely to have been 
sourced from historical leaks/spills from storage tanks and product transfer pipes.  

LNAPL removal was undertaken at two wells (PMW34 and PMW36).  A bio-venting system 
was installed down-gradient from the LNAPL source to remediate and restrict off-site 
movement of groundwater contamination. 

The main goals for CMZ F are to:  

 remediate LNAPL in Zone F to the extent practicable;  

 reduce potential for contaminant exposure to on-site workers; and  

 reduce the potential for off-site migration and exposure of off-site receptors (people and 
aquatic environments) to impacted groundwater (which is monitored through quarterly 
groundwater monitoring). 

9.5.6.3 Zone I – Jet Plume (north central area) 

As reported in Caltex (2013c), water level gauging in 2007 detected the presence of LNAPL at 
monitoring well PMW20 (refer to Figure 9-1). The presence of LNAPL in PMW20 is a potential 
risk to off-site sensitive areas and may also present a risk to on-site workers, through 
inhalation or dermal contact pathways. There are currently controls at the Site which reduce 
the likelihood of worker exposure to this contamination, including the permit to work system 
and mandatory PPE for Site works. The LNAPL is being actively remediated using a series of 
skimmer pumps and total fluid pumps. 

9.5.6.4 Zone T – (northern area) 

As discussed in Caltex (2013a), there are no reported historical spills in this zone. However, 
historic spills in Zone I of crude oil and jet fuel have caused groundwater impacts to be 
observed in the south-eastern corner and in the central east part of Zone T.  Remediation has 
been undertaken on these two areas of impacts as outlined below: 
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 Crude Oil Remediation (southern part of Zone T) – intermittent pumping of LNAPL using 
a vacuum truck in the late 1990s. LNAPL has not been observed in the recovery well 
since February 2003. 

 Jet Fuel Remediation (central part of Zone T) – LNAPL was observed in well PMW20 in 
2007. A number of vacuum extraction events were undertaken on the well which 
indicated that the LNAPL was part of a large plume. A LNAPL remediation system was 
designed to recovery LNAPL and also to exert hydraulic controls on the plume. The 
system, which includes 22 pneumatic active product skimmer and 16 pneumatic total 
fluids pumps, has been operational since November 2009. A vertical barrier wall was 
installed down gradient of the plume as an additional contingency measure. 

9.5.6.5 Zone O – Limestone Pits (southwest area) 

As reported in Caltex (2013c), waste material within the Limestone Pits had elevated 
concentrations of phosphorus, phosphate, TPH, and low pH. Groundwater impacted by these 
contaminants extends to the west of the pits. The impacted waste was excavated and 
remediated before being encapsulated on the Site. A phyto remedial system, planting 700 
trees over the groundwater plume, has been established to address groundwater impacts.  

9.5.6.6 Data Gaps 

Caltex (2014) presented a summary of the data gaps to the EPA identified in Caltex (2013b) 
and presented an approach to reduce the identified data gaps.  

Proposed works to fill the data gaps include: 

 Groundwater monitoring well installation and sampling at Site boundaries;  

 Investigation of potential contamination source areas; and 

 Groundwater sampling of suitable off-site private bores.  

Many of the areas with identified data gaps are largely inaccessible at present. Dependant on 
the approval of this modification application, and subsequent demolition of redundant areas of 
the Site, further assessment of the data gaps would be completed once access to these areas 
is available.   

9.6 Impact Assessment 

9.6.1 Demolition Impacts 

9.6.1.1 Overview 

Figure 9-4 shows where ground disturbance may occur during the demolition works. An 
estimated 150,000 tonnes of soil is likely to be excavated during the demolition works from the 
areas shown in Figure 9-4.  This soil would be managed in the following ways: 

 during excavation visual and olfactory indicators of impact would be monitored; 
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 soils considered to be contaminated would be stored at the former CLOR site in the south 
west of the Site. These soils would be appropriately stockpiled, bunded and managed for 
the short term; and 

 where no contamination issues are identified, excavated material would be used as 
backfill to bring the excavated area back to grade as soon as practicable. If required, 
certified Virgin Excavated Natural Material (VENM), Excavated Natural Material (ENM) or 
appropriately remediated soils would be used to provide additional backfill material.    

Once the soil has been classified, if appropriate, it would be managed on-site in accordance 
with the Site’s existing EPL. Where the contaminated soil cannot be appropriately managed 
on-site, it may be taken off-site for disposal at an appropriately licensed facility. The volume of 
soil that may be required to be disposed of off-site has been estimated to be < 2000 tonnes.  

As discussed in Section 4.2 and 4.3, the demolition works would occur over a 2.5 year period. 
Potential ground-disturbing works during this time include: 

 refinery process units removal; 

 tank demolition;  

 underground pipeline removal; and 

 infrastructure, services and building demolition. 

The locations and depths of ground disturbance activities are shown on Figure 9-4 and 
described below. 

1 Foundations, redundant slabs and redundant infrastructure (e.g. the oily water sewer) 
associated with the Refinery Process Units would be removed and would require 
excavation work which may extend down to 2 mbgl. At the end of this process, the refinery 
process units area would be levelled and crushed concrete would be spread across the 
area.  

2 Ground disturbance associated with the removal of tanks in the Eastern and Western 
Tank Areas would extend to a maximum of 1 mbgl. This ground disturbance would be 
minimal and would mostly entail the removal of small pipelines/infrastructure within the 
tank bund. The hardstand below each of the tanks would remain intact.  

3 Ground disturbance associated with infrastructure and building demolition would extend to 
a maximum of 1 mbgl.  

4 Ground disturbance associated with pipeline removal would extend to 2 mbgl in the 
Eastern ROW, Western ROW, road reserves, Silver Beach and Botany Bay. The 
Continental Carbon Pipeline removal would also require excavation to approximately 2 
mbgl.  

The works described above would be staged with the aim of minimising the area of ground 
disturbed at any one time. 

According to available Acid Sulfate Soil Mapping (refer to Section 9.5.2), the probability of 
encountering acid sulfate soils across the majority of the demolition works area (PASS Class 
Area 4) is considered to be low as excavations would only be to 2 mbgl. Exceptions to this are: 
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 the Eastern and Western Right of Ways (PASS Class Area 3) where the excavations 
would be to 2.0 mbgl and the potential for acid sulfate soils are noted at depths below 1 
mgbl; 

 Silver Beach and Botany Bay (PASS Class Area 5), where excavations would extend to 
2 mbgl and where acid sulfate soils are not typically found; and 

 The other exception is in Zone F where historical assessments (Caltex, 2013) identified 
potential acid sulfate soils. Measures to manage acid sulfate soils have been provided in 
Section 9.7.  

Potential soil and groundwater impacts from the demolition works include:  

 demolition workers encountering contaminated soil, asbestos and PASS during 
excavation activities and mobilising or dispersing it across the Site and local environment; 

 excavation works and stockpiling of soils generating dust and/or odours that affect on-site 
and off-site receptors; 

 stockpiles, excavated areas and newly disturbed areas subject to erosion and sediment 
control issues; 

 increased infiltration locally affecting groundwater flows as areas that were previously 
covered by concrete such as the refinery process area become permeable; 

 disturbance of soils through removal of hardstand, excavation and backfilling increasing 
contaminant migration to underlying groundwater; 

 contaminants from stockpiles potentially contaminating ground and surface water; 

 spills and leaks from demolition equipment potentially contaminating soil and 
groundwater; and 

 vehicles dispersing contaminated materials across the Site and off-site. 

Where further detail is required, these impacts are discussed in the following sections. 
Measures to minimise the potential for adverse effects are discussed in Section 9.7.  

9.6.1.2 Sediment Disturbance 

The works required to remove the cooling water outlet from below the low tide mark would 
result in the disturbance of sediments within Botany Bay.  

The pipeline would need to be excavated where it is covered with sediment/sand.  The 
pipeline would be cut or dismantled at the original demolition joints prior to being lifted out of 
the sea bed.  It is likely that the sections of pipe would be lifted using a backhoe with a lifting 
attachment.  

A backhoe would then backfill the excavated area with suitable material to restore the sea bed 
profile.  A gabion would be placed inside the landward end of the redundant pipe that would 
remain in Botany Bay to stop sediments moving down into the pipe over time. 

As noted in Appendix G2 Marine Ecology Impact Assessment, it is unlikely that the 
sediments at Silver Beach contain contaminated sediments.  Therefore the suspension of 
nearshore sediments as a result of the cooling water outlet pipeline removal works in Botany 
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Bay, together with the use of silt curtains, present little to no likelihood of contamination 
impacts on the marine environment as a result of the demolition works. 

Measures to manage and store the sand/soil removed during the works on Silver Beach and in 
Botany Bay and to rehabilitate Silver Beach are further discussed in Section 9.7 below and 
Appendix G2 Marine Ecology Impact Assessment and Appendix H Coastal Processes.  

9.6.1.3 Asbestos 

Asbestos is noted as a contaminant of concern for various CMZs in Table 9-1 including Zones 
A, B, G, H, I, J, K, L, O, and P.  It is noted as mainly being associated with building waste and 
from the gaskets and insulation associated with piping and other equipment.  Asbestos is 
present in various forms, including small fragments and fibres, and mostly occurs in surface 
soil layers.  

As noted in Table 9-1 a soil contamination assessment/characterisation was undertaken by 
AECOM (2013) for waste classification purposes within the pipeways (Zone K and L) and 
within the CLOR (Zone A). This identified that asbestos is a COPC for Zones A, K and L.  Out 
of the 84 samples undertaken, 17 were above criteria in the surface layers, and 5 were above 
criteria in the subsurface layer.  

Caltex has procedures in place for identifying the presence of asbestos and for working in 
those areas. Asbestos may also be encountered during exaction works in fill material 
underlying bitumen or concrete surfaces. The measures required to protect demolition workers 
and the general public from impacts related to asbestos would be detailed within an Asbestos 
Management Plan.  This plan is discussed further in Section 9.7.1. 

9.6.1.4 Infiltration and Groundwater 

The interaction between surface water and groundwater at the Site may increase as a 
consequence of the demolition works through the removal of some hardstand/foundation 
areas, primarily in the Refinery Process Area in the centre of the Site (Figure 9-4).  An 
increase in surface water infiltration in this area may cause localised groundwater mounding 
resulting in localised changes to groundwater gradient and flow direction, however, it is 
unlikely to affect the overall northwest flow for the Site (refer to Figure 9-1).   

Another potential impact resulting from the increased interaction between surface and 
groundwater is the mobilisation of contaminants to groundwater through increased infiltration.  
While there is the potential for contamination to be mobilised to groundwater, rainwater 
infiltration would also likely result in an increase in natural attenuation10 processes.  Measures 
to manage the potential mobilisation of contaminants to groundwater are discussed in 
Section 9.7.  

9.6.1.5 Dewatering Activities 

Groundwater is not expected to be encountered during ground disturbance works on the main 
site as groundwater is generally observed to be 2 to 2.5 mbgl across the majority of the 

                                                      
10 Natural attenuation results from natural processes cleaning up or attenuating pollution in soil and groundwater.  This can occur as a 
result of increased dilution or by the natural breakdown of hydrocarbons etc. by microbes in the soil. 
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demolition works area. Groundwater may however be intercepted in the Eastern and Western 
ROWs (Figure 9-4) as they are closer to Botany Bay where groundwater is expected to be 
closer to the surface and the excavations may extend up to 2 mbgl.  

In the event that groundwater or surface water (e.g. following a rainfall event) accumulates in 
an excavation and dewatering is required, then the accumulated water, would be collected and 
disposed of in the Site’s waste water treatment plant (unless it is tested and is of suitable 
quality to be directed to stormwater)  

If contaminated groundwater (or soil) is intercepted during demolition, there is potential that 
workers could be exposed. Chapter 10 Human Health and Ecological Risk provides a 
human health risk assessment for the various contaminants of concern potentially present 
across the demolition works area. 

Management measures for dewatering and disposing of wastewater would be included in the 
Demolition Environmental Management Plan (DEMP) (refer to Section 9.7).  
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9.6.2 Post-Demolition Works Impacts 

Ongoing investigations and monitoring would continue in accordance with the existing 
environmental management system for the Site and in line with the EPL.   

9.7 Mitigation 

9.7.1 Demolition Works 

A DEMP would be developed for the demolition works.  This DEMP would include a number of 
sections and if required sub-plans.  If required the DEMP and/or specific sub plans may be 
updated periodically as the demolition works progress. 

The following sections outline the measures that will be documented and expanded on within 
the DEMP to mitigate potential soil, groundwater and contamination impacts. 

9.7.1.1 Contamination Management Plan 

This plan would outline measures for testing, handling, storing and managing contaminated 
soils and contaminated groundwater. It would include the following: 

 During excavation visual and olfactory indicators of impact would be monitored.  

 Excavated soils would be separated into stockpiles according to odours, staining, and 
other environmental indicators. Contaminated soils would be stored on the site of the 
former CLOR. These soils would be placed into uniquely identified stockpiles on plastic 
sheeting and appropriately bunded and managed.  

 Where no contamination issues are identified, excavated material would be used as 
backfill to bring the excavated area back to grade as soon as practicable. If required, 
certified VENM, ENM or appropriated remediated material would be used to provide 
additional backfill material.    

 If excavated material cannot be re-used or managed on-site then it would be removed off-
site as waste to an appropriately licensed facility. The majority of soil is expected to be 
reused on-site. It has been estimated that up to 2,000 tonnes of soil would potentially 
require off-site disposal to an appropriately licensed facility.  

 Further, excavated material; would be classified in accordance with EPL condition O5.1 
which requires “any liquid and/or non-liquid waste generated and/or stored [at the Site] is 
assessed and classified in accordance with the NSW (2009) Waste Classification 
Guidelines: Part 1: Classifying Waste, batched, further tested” (where required, for 
example Toxicity Characteristics Leaching Procedure (TCLP) testing). 

 The method of disposal or reuse would be in line with the materials’ classification in 
accordance with specifications set out in a Waste Management Plan (WMP).  This would 
include disposal of contaminated materials to appropriately licensed facilities in 
accordance with the above classification guidance and the Contaminated Land 
Management Act 1997.  Disposal of contaminated soils would also be in accordance with 
NSW (2009) Waste Classification Guidelines.  



 

 

Kurnell Refinery Demolition  107

9.7.1.2 Soils and Water Management Plan  

The Soil and Water Management Plan would outline management measures for soils that are 
excavated or stored on-site during the demolition works and water management requirements.  
It would identify:  

 the areas where soil disturbance is likely;  

 how excavations would be staged so that the length of time that excavations are left open 
and temporary stockpiles are required is minimised;  

 locations where soil would be stockpiled on-site for either removal, treatment or reuse; 

 that if additional backfill material is required, only certified VENM, ENM or appropriated 
remediated material would be used; 

 procedures to reduce erosion and the spread of dust;  

 restricting traffic to defined roads or tracks where necessary; 

 measures to protect excavations from increased stormwater runoff (e.g. by using bunds 
or similar structures, where required);  

 measures to manage the storage of demolition specific liquids at the Site and the 
appropriate bunding or containment of demolition related fuel or chemical storage areas; 

 demolition equipment is maintained and operated in a proper and efficient condition to 
reduce the likelihood of spills or leaks; 

 measures to manage vehicles leaving the Site to reduce soil on roads, production of dust 
and the introduction of contamination to the groundwater and/or stormwater system; 

 measures for the dewatering, storage, movement and treatment of groundwater 
encountered in excavations. Dewatered groundwater would be collected and sent to the 
on-site Wastewater Treatment Plant in accordance with the established Site wastewater 
management procedures, unless it is tested and is of suitable quality to be directed to 
stormwater;  

 procedures for dewatering, including the need to liaise with NOW to ensure the 
necessary water licences are obtained, if required; and 

 how the rehabilitation of bare soil would be managed across the Site once areas are 
returned to grade. 

The Soil and Water Management Plan would be developed in accordance with ‘The Blue 
Book’ Managing Urban Stormwater – Soils and Construction Volume 1 and 2 (Landcom, 
2004).  Principal controls would include the following:  

 silt fences would be installed around stockpiles to reduce erosion and protect vegetation 
or Site infrastructure as necessary; 

 silt and sediment traps would be installed across stormwater drains in proximity to 
excavation areas; 

 stockpiles would be restricted to cleared areas and not impact vegetation; 

 stockpiles would be placed on impermeable sheeting to prevent any infiltration; 

 stockpiles would be managed in order to reduce dust creation; and  
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 stockpiles would not be located in close proximity to stormwater drainage systems.  

The Soils and Water Management Plan would also outline the inspection program for erosion 
control structures and bunded areas. 

Soil and Water Management Plan would also include measures for managing sediment in 
Botany Bay. This would include the need to have sediment curtains around the works area to 
ensure that the increased amount of sediment in the water column does not adversely affect 
the nearby seagrass communities.  Measures would need to be taken to ensure that 
machinery used in the water column is appropriately prepared, checked and cleaned to avoid 
potential pollution impacts.  Spill kits should be readily available.  This is discussed in detail in 
Chapter 18 Coastal Processes.  

As discussed in Section 9.6.1, as impermeable surfaces are removed during ground 
disturbance works there is the potential for increased rainwater infiltration to cause localised 
groundwater mounding. To minimise this affect in (e.g. Refinery Process Area), excavations 
would be undertaken in a staged approach to minimise the time that they are left open during 
rain events.  Once the excavation is backfilled it would be compacted and covered in crushed 
concrete to help reduce rainwater infiltration. 

The existing groundwater monitoring program would continue. Groundwater monitoring wells 
down gradient of the demolition works during demolition would continue to be tested on a 
quarterly basis to assess changes in concentrations of chemicals of concern and changes in 
groundwater flow direction or gradient.  

9.7.1.3 Acid Sulphate Soils (ASS) Management Plan 

As discussed in Section 9.5.2, ASS may be encountered within the demolition works area.  As 
there is the potential for ASS in Zone F, the ROWs, Silver Beach and Botany Bay, an ASS 
Management Plan would be prepared in accordance with the ASS Manual (ASS Management 
Advisory Committee 1998) to manage ASS if encountered.  This ASS management plan 
would include management and disposal options for acid sulphate soils and, if necessary, 
monitoring surface water discharges from the Site to ensure stormwater discharge has not 
been affected. 

9.7.1.4 Asbestos Management Plan 

An Asbestos Management Plan would be developed in accordance with the following 
guidelines: 

 Guidelines for the Assessment, Remediation and Management of Asbestos -
Contaminated Sites in Western Australia - May 2009; 

 Working with Asbestos Guidelines 2008, WorkCover NSW;   

 How to Safely Remove Asbestos Code of Practice (Safe Work Australia 2011); 

 Code of Practice for the Safe Removal of Asbestos 2nd Edition (NOHSC: 2002 (2005); 
and 

 The National Model Work Health and Safety Regulations Safe Work Australia. 
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The Asbestos Management Plan should consider the following approach:   

 A risk assessment on the management process to help ensure that on-site personnel and 
the local community are protected. 

 Identify the likely potential receptors including site workers, development personnel, the 
local community, site visitors, future owners and occupiers, and service workers. 

 The primary exposure concerns including human activities with the potential to generate 
the release of airborne asbestos fibres and / or natural forces such as wind and water 
erosion. 

 Remediation options including: 

– Management in situ 

– Containment on-site; and 

– Removal of the contaminated material from the Site. 

Caltex would utilise existing registers, procedures and plans in place for the Site for the 
preparation of an Asbestos Management Plan.  

9.7.2 Work Permits 

Where there is a potential for the interception of contaminated soils and/or during ground 
disturbing activities, Caltex would maintain the existing risk reduction measures in place 
across the Site. A work permit is required for work in the areas where potential soil and 
groundwater contamination exists (such as within tank bunds or for any works that can 
potentially expose groundwater). The work permit includes a hazard analysis, outlines controls 
(such as monitoring) and required personal protective equipment (PPE). Worker exposure is 
also reduced by restricting access to areas requiring work permits to only authorised 
personnel. In addition during ground disturbance, Excavation Permits are required. This permit 
needs to consider the potential for impacts to utilities, explosive atmospheres, ground stability, 
and exposure to contamination.  

9.8 Summary 

This chapter has considered a number of potential soil, groundwater and contamination 
related impacts which could arise from the demolition works. The assessment concludes that 
the demolition works would be likely to have negligible impacts on the soil and groundwater 
environment beneath and around the Site provided the management and mitigation measures 
outlined above are implemented. These management and mitigation measures are 
summarised below in Table 9-2.  
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Table 9-2 Management and Mitigation Measures – Soils, Groundwater and Contamination 

Management and Mitigation Measures 
Demolition 

Design Implementation 

All materials would be stockpiled in accordance with 'The Blue 
Book' Managing Urban Stormwater - Soils and Construction 
Volume 1 and 2 (Landcom, 2004).  Principal controls would 
include the following:  

• silt fences would be installed around stockpiles to reduce 
erosion and protect vegetation or Site infrastructure as 
necessary; 

• silt and sediment traps would be installed across 
stormwater drains in proximity to excavation areas; 

• stockpiles would be restricted to cleared areas and not 
impact any vegetation; 

• stockpiles would be placed on impermeable sheeting; 
• stockpiles would be covered and wetted down in order to 

reduce dust creation; and  
• stockpiles would not be located in close proximity to any 

stormwater drainage systems.  

  

If Acid Sulfate Soils (ASS) are encountered during 
construction, an ASS Management Plan would be prepared in 
accordance with the ASS Manual (ASS Management Advisory 
Committee 1998).   

  

Runoff entering any excavations would be limited by using 
bunds or similar structures as required.   

Construction/demolition workers would be instructed in 
appropriate health and safety and handling protocols for 
minimising human contact with contaminated soils and 
groundwater.  

  

Permits would be required to work in the areas where potential 
soil and groundwater contamination exists. The work permit 
includes requirements such as monitoring and PPE. No 
unauthorised entry into these areas is permitted, without a 
permit.  

  

A Contamination Management Plan would be developed to 
outline measures for monitoring, handling, storing and 
managing contaminated soils and contaminated 
groundwater. It would include the following: 

• During excavation visual and olfactory indicators of 
impact would be monitored.  

• Excavated soils would be separated into stockpiles 
according to odours, staining, and other 
environmental indicators. These soils would be 
placed into uniquely identified stockpiles and 
appropriately bunded and managed.  

• Where no contamination issues are identified, 
excavated material would be used as backfill to bring 
the excavated area back to grade as soon as 
practicable. If required, certified VENM, ENM or 
appropriated remediated material would be used to 
provide additional backfill material. 

  
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Management and Mitigation Measures 
Demolition 

Design Implementation 

• If excavated material cannot be re-used or managed 
on-site then it would be removed off-site as waste to 
an appropriately licensed facility. 

• Further, excavated material; would be classified in 
accordance with EPL condition O5.1 which requires 
“any liquid and/or non-liquid waste generated and/or 
stored [at the Site] is assessed and classified in 
accordance with the NSW (2009) Waste Classification 
Guidelines: Part 1: Classifying Waste, batched, further 
tested (where required, for example Toxicity 
Characteristics Leaching Procedure (TCLP) testing). 

• The method of disposal or reuse would be in line with 
the materials’ classification in accordance with 
specifications set out in a Waste Management Plan 
(WMP).   

The Soil and Water Management Plan would outline 
management measures for any soils that are excavated or 
stored on-site during the demolition works and water 
management requirements.  It would identify:  

• the areas where soil disturbance is likely;  

• how excavations would be staged so that the length 
of time that excavations are left open and temporary 
stockpiles are required is minimised;  

• locations where soil would be stockpiled on-site for 
either removal, treatment or reuse; 

• that if additional backfill material is required, only 
certified VENM, ENM or appropriated remediated 
material would be used; 

• procedures to reduce erosion and the spread of dust;  

• restricting traffic to defined roads or tracks where 
necessary; 

• measures to protect excavations from increased 
stormwater runoff (e.g. by using bunds or similar 
structures where required);  

• measures to manage the storage of demolition 
specific liquids at the Site and the appropriate 
bunding or containment of demolition related fuel or 
chemical storage areas; 

• demolition equipment is maintained and operated in a 
proper and efficient condition to reduce the likelihood 
of spills or leaks; 

  

• measures to manage vehicles leaving the Site to 
reduce soil on roads, production of dust and the 
introduction of contamination to the groundwater 
and/or stormwater system; 

• measures for the dewatering, storage, movement and 
treatment of groundwater encountered in excavations. 
Dewatered groundwater would be collected and sent 
to the on-site Wastewater Treatment Plant in 
accordance with the established Site wastewater 
management procedures, unless it is tested and is of 
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Management and Mitigation Measures 
Demolition 

Design Implementation 

suitable quality to be directed to stormwater;  

• procedures for dewatering, including the need to 
liaise with NOW to ensure the necessary water 
licences are obtained, if required; and 

• how the rehabilitation of bare soil would be managed 
across the Site once areas are returned to grade. 

The Soil and Water Management Plan would also: 

• be developed in accordance with ‘The Blue Book’ 
Managing Urban Stormwater – Soils and Construction 
Volume 1 and 2 (Landcom, 2004); 

• outline the inspection program for erosion control 
structures and bunded areas; and 

• The existing groundwater monitoring program would 
continue; and 

• Include a plan for corrective action should an 
unexpected increase in COPC be observed in the 
groundwater monitoring   

  

An Asbestos Management Plan would be developed in 
accordance with the relevant guidelines. 

Caltex would utilise existing registers, procedures and 
plans in place for the Site for the preparation of an 
Asbestos Management Plan.  

  
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10 HUMAN HEALTH AND ECOLOGICAL RISK 

10.1 Introduction 

This chapter provides a summary of the qualitative assessment undertaken to understand the 
potential risks posed to human health and the environment by the demolition works.  The 
Human Health Risk Assessment (HHRA) and Ecological Risk Assessment (ERA) are provided 
in full in Appendix C Human Health and Ecological Risk Assessment as one consolidated 
report. 

10.2 Scope of the Assessment 

A qualitative HHRA and ERA were undertaken to address the SEARs (refer to Appendix A 
SEARs and Application Documentation) which requires the consideration of contamination, 
specifically: 

“How ecological and human health risks posed by contaminants on the site would be mitigated 
and managed”.  

This chapter and Appendix C Human Health and Ecological Risk Assessment meet this 
requirement. 

The overall objective of the HHRA and ERA was to determine the potential human health and 
ecological risks resulting from the demolition works and to provide recommendations for 
effectively mitigating and managing these risks.  

To achieve this objective, the HHRA and ERA comprise the following scope of work (as 
relevant to each of the risk assessments): 

 identification of key Contaminants of Potential Concern (COPC) that may be exposed / 
released as a result of proposed works; 

 receptor identification; 

 pathway identification and assessment as to whether the pathways are complete; 

 qualitative assessment of the risks posed; and 

 measures recommended to mitigate identified unacceptable risks. 

10.3 Legislation and Planning Policy 

Key legislation and policies that are relevant to Appendix C Human Health and Ecological 
Risk Assessment are discussed below.  

10.3.1 Commonwealth 

Amended National Environment Protection (Assessment of Site Contamination) 
Measure (NEPM)  

The primary national framework for assessing risk on potentially contaminated sites is 
provided in the amended National Environment Protection (Assessment of Site 
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Contamination) Measure (Amended ASC NEPM) 1999 (NEPC 2013).  The Measure has been 
adopted by all Australian jurisdictions.  

This measure contains Guidelines on Investigation Levels For Soil And Groundwater 
(Schedule B(1)), Health Risk Assessment Methodology (Schedule B(4)), Ecological Risk 
Assessment (Schedule B(5)) and Health-Based Investigation Levels (Schedule B(7)). 

The assessment of risk consists of four main phases, which are applied in the Amended ASC 
NEPM and considered within assessment: 

1 data collection and evaluation;  
2 toxicity assessment;  
3 exposure assessment; and  
4 risk characterisation. 

Phases 2 and 3 are often conducted concurrently. 

The most common approach to risk assessment is a simple comparison of the contamination 
site data against the relevant Investigation Levels.  In most cases, if the contaminants meet 
the adopted Investigation Levels, the site is considered to be low risk and acceptable; if the 
contaminants exceed the adopted Investigation Level, then further evaluation is usually 
required. 

10.3.2 NSW State Guidelines  

Contaminated Land Management Act 1997 and Amendment Act 2008 

The primary objective of the Contaminated Land Management Act 1997 (CLM Act) is to 
establish a process for investigating and remediating land where contamination presents a 
significant risk of harm to human health or another aspect of the environment. 

State Environmental Planning Policy No. 55 – Remediation of Land  

State Environmental Planning Policy No. 55 - Remediation of Land (SEPP 55) provides a 
State wide planning approach to the remediation of contaminated land.  SEPP 55 aims to 
promote the remediation of contaminated land with the objective of reducing the risk of harm 
to human health or other aspects of the environment.   

State Environmental Planning Policy – Kurnell Peninsula 1989 

State Environmental Planning Policy – Kurnell Peninsula 1989 (SEPP Kurnell Peninsula) aims 
to conserve the natural environment of the Kurnell Peninsula and ensure that development is 
managed having regard to the environmental, cultural and economic significance of the area 
to the nation, State, region and locality. SEPP (Kurnell Peninsula) applies to the land within 
the Sutherland Shire, known as Kurnell Peninsula, and adjacent waterways.  

The SEPP Kurnell Peninsula contains a number of aims and objectives including those that 
relate to the consideration and protection of the ecological resources as well as groundwater 
vulnerability and protection of wetlands. Ecological resources that are specifically mentioned 
include national parks, nature reserves, wetland areas, areas of ecological significance and 
the aquatic environment.  
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10.4 Method of Assessment 

10.4.1 Risk Assessment Methodology 

The risk assessment methodology for Appendix C Human Health and Ecological Risk 
Assessment focuses on a Conceptual Site Model (CSM), based on the source-pathway-
receptor linkage concept.  The CSM includes: 

 source of COPC – impacted soil and groundwater resulting from recent or historic leaks 
or spills; 

 transport media – migration of COPC in soil, surface water, groundwater, sediments, soil 
vapour or air. Groundwater transport includes dissolved phase and free phase liquids 
(also known as light non-aqueous phase liquids or LNAPL) such as gasoline and other 
liquid hydrocarbon fuels; 

 exposure point/s – human and ecological receptors such as flora and fauna that may be 
adversely affected by impacts; and 

 exposure route – pathway of contact with impacts (e.g. dermal contact, ingestion, 
inhalation and bioaccumulation).  

If any one of these steps (source, transport media, exposure point or route) is absent, then the 
exposure pathway is incomplete and, hence, further assessment of risks is not required. 

Where exposure pathways are complete or partially complete, then the pathways can be 
considered as significant.  The significance of the exposure pathway depends on the nature of 
the impact present, and the likely exposure concentrations that may be associated with the 
pathway. 

This assessment has been completed following the above approach in general accordance 
with the relevant legislation and guidance for risk assessment in Australia, as outlined in 
Section 10.3 and Appendix C Human Health and Ecological Risk Assessment.   

10.4.2 Environmental Information Sources 

A desktop review of the following reports was completed in order to identify potential 
contamination sources: 

 Soil and Groundwater Contamination Assessment, Classification and Risk Ranking 
Report (Coffey 2007);  

 Soil and Water Contamination Data Review – Caltex Refinery, Kurnell (Caltex 2013a);  

 Contamination Data Gap Assessment – Caltex Refinery, Kurnell (Caltex 2013b); and 

 Contamination Data Gap Investigation Plan – Caltex Refinery, Kurnell (Caltex 2014). 

The Caltex 2013a, 2013b and 2014 reports were issued pursuant to Environmental Protection 
Licence 837 – Preliminary Investigation Order 20131001 issued by NSW Environmental 
Protection Agency (EPA).  
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The following assessments that form part of this SEE were also utilised: 

 Chapter 9 Soil, Groundwater and Contamination; 

 Chapter 14 Air Quality and Odour; 

 Appendix G Ecology (summarised in Chapter 17 Ecology) and 

 Appendix H Coastal Processes (summarised in Chapter 18 Coastal Processes). 

Taking all the available information into account, including site history, contamination incident 
reporting and the groundwater monitoring program over nearly 20 years, and considering the 
nature and scale of the proposed demolition works, it is considered that the Site is sufficiently 
characterised to enable a qualitative assessment of the risks to be completed. 

10.5 Existing Environment 

10.5.1 Sensitive Receptors 

10.5.1.1 Overview 

The demolition works area is adjacent to various sensitive receptors (refer to Figure 10-1) 
including: 

 residential areas (such as Kurnell Village, containing residential properties, public 
recreational areas and schools); 

 Botany Bay and Quibray Bay; 

 Kamay Botany Bay National Park located adjacent to the eastern boundary of the Site;  

 Towra Point Nature Reserve, a designated Ramsar wetland (603.7 hectares) located 
approximately 1.5 km to the west of the Site;  

 Towra Point Aquatic Reserve which is adjacent to the Towra Point Nature Reserve and 
covers the majority of Quibray Bay;  

 Marton Park Wetland; and 

 areas zoned for Aquaculture (oysters) in Quibray Bay and Botany Bay. 

The Site is located on land that was originally a low lying sandy / swampy area. Prior to the 
construction of the refinery, the Site was levelled and filled by excavating and spreading local 
sand dunes across the Site, and supplementing with a significant quantity of sediment from 
Botany Bay. 

The majority of the demolition works area is largely devoid of vegetation and associated 
habitat. The exceptions to this are the Eastern ROW, the Western ROW, the continental 
carbon pipeline easement and the Silver Beach foreshore. Outside of the areas mentioned, 
the vegetation that remains is significantly degraded, providing limited value for native fauna.  
Across the demolition works area, amongst the tanks and bunded areas, hard stand areas, 
roads and pipeline easements a range of weeds and exotic grasses exist.  There is limited 
connectivity across the demolition works area; however given that the Kamay Botany Bay 
National Park surrounds a large portion of area, some fauna dispersal across the Site could 
occur. 
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Potential receptors within the demolition works area are both human receptors (i.e. Caltex staff 
and contractors) and one patch of native vegetation on Silver Beach foreshore (refer to 
Figure 17-1 in Chapter 17 Ecology).  

The key sensitive environmental aspects that may be impacted by the demolition works are 
outlined below. 

10.5.1.2 Flora and Fauna 

Appendix G Ecology contains a full summary of the flora and fauna considered during the 
development of the ERA.  

Flora that were considered in the ERA include the vegetation associated with the stormwater 
receiving environments, including wetlands that connect with the Towra Point Nature Reserve 
and Towra Point Aquatic Reserve, a stormwater outlet that discharges on Silver Beach near 
the Silver Beach Aquaculture, and seagrasses and seaweeds that may be impacted by the 
removal of the cooling water pipeline (Figure 10-1).  As discussed in Section 10.5.1 the 
demolition works area only supports one patch of native vegetation - Silver Beach foreshore 
vegetation. This was also considered in the ERA. 

While the Site is highly modified, threatened fauna that may potentially disperse across the 
Site and become trapped in excavations include the Green and Golden Bell Frog and the 
Wallum Froglet.  

10.5.1.3 Soils, Surface Water and Groundwater 

Several surface water features comprising both shallow water bodies and swampy areas exist 
in the southern part of the Site.  

An unconfined aquifer of variable yield is located within the quaternary sands beneath the Site. 
There is evidence to indicate that there is variable depth to groundwater across the Site, 
ranging from approximately 1 metre below ground level (mbgl) close to the north-western 
boundary of the Site, to 15 mbgl in the south-eastern part of the Site.  Within the demolition 
works area, the groundwater depth ranges from approximately 1 – 4 mbgl. 

The groundwater flow beneath the Site is generally in a north-westerly direction and is largely 
influenced by the strike and dip of the underlying sandstone bedrock. Figure 9-1 in Chapter 9 
Soils, Groundwater and Contamination shows the groundwater flow direction across the 
Site. 

Groundwater recharges through infiltration in the Kamay Botany Bay National Park (up-
gradient of the Site). The groundwater merges with surface water as it intersects Botany Bay, 
or localised swampy wetland areas which exist to the south and north (Marton Park) of the 
Site (Coffey, 2007). 

Marton Park Wetland (refer to Figure 10-1), a Groundwater Dependent Ecosystem, is located 
adjacent to the northern boundary of the Site. It currently receives surface water runoff and 
infiltration from the non-operational parts of the Site and a section of Caltex owned land 
between the Site and Marton Park. The vegetation community is a freshwater wetland which 
includes fringing Swamp Oak Floodplain Forest.  
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As presented in Chapter 9 Soils, Groundwater and Contamination, acid sulfate soils have 
been recorded and classified by Sutherland Shire Council11 across the demolition works area. 
These have also been considered in the assessment.   

10.5.2 Contaminants of Potential Concern 

Based on historical land use and reported activities at the demolition works area, as well as a 
review of available data, the following key contaminants of potential concern (COPC) have 
been identified:   

 Total Petroleum Hydrocarbons (TPH) – associated with diesel fuel, gasoline, heating oil, 
jet fuel, other petroleum-based products and wastes; 

 Benzene, toluene, ethyl benzene, xylene (BTEX);  

 Polycyclic aromatic hydrocarbons (PAH); 

 Phenols; 

 Lead (Pb);  

 Asbestos; and 

 Tributyltin (TBT). 

The COPC identified are generally related to fuels and related products stored or used within 
the demolition works area.  TBT is known to occur in certain parts of Botany Bay.   

The fuel-based COPC are composed of a range of mixtures of organic compounds, including 
a range of volatile and semi-volatile organic compounds (VOC and SVOC) that have 
potentially adverse impacts on human health and the environment.   

Contaminants detected at a petroleum refinery site may arise from a number of sources, 
including spills, leaks and waste management practices.  In addition, there may be impacts 
due to movement of contaminants from other sections of the refinery (e.g. oily water overflow 
from the sewer system during intense rainfall periods). 

Annual groundwater monitoring is undertaken on the Site.  The groundwater monitoring 
program consists of annual monitoring of all wells for a broad range of COPC and other 
analytes of interest including nutrients, plus quarterly monitoring of targeted wells for TPH, 
BTEX, lead and phenols. 

There are also a number of additional COPC that may potentially be relevant to the Site (refer 
to Appendix C Human Health and Ecological Risk Assessment).  There is little or limited 
site data available for many of these additional COPC since they do not appear to be 
widespread across the demolition works area.  However, given that the potential exposure 
routes are common with the primary COPC a number of management and mitigation 
measures provided in Section 10.7 below would also address risks associated with the 
additional COPC. 

                                                      
11 http://www.sutherlandshire.nsw.gov.au/General/Shire_maps 
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Extent of Impacts Across the Demolition Works Area 

The Site is divided into 22 Contamination Management Zones (CMZ) (Zone A to Zone V) 
(refer to Figure 9.3 and Chapter 9 Soils Groundwater and Contamination).  Each 
individual CMZ is a portion of the Site associated with a particular former activity and with an 
identifiable and limited group of contaminants associated with that former activity.   

Table 9-1 of Chapter 9 Soils Groundwater and Contamination presents a summary of the 
potential sources and types of contaminants by CMZ for the CMZs relevant to the demolition 
works area. CMZs that are outside the demolition works area, or do not have any excavation 
occurring within them (i.e. the works to be undertaken on Kurnell Wharf) were not summarised 
in the table. 

In considering the extent of impacts across the demolition works area, the lateral (area) and 
vertical (depth) extent of excavations were considered.  

The lateral extent of the various impacts is presented in Figure 9-3 and in Table 9-1 in 
Chapter 9 Soils, Groundwater and Contamination.  

The vertical extent of the demolition works would be limited.  More specifically, the removal 
redundant infrastructure would require excavation work which may extend down to 2 mbgl 
(refer to Figure 9-4 in Chapter 9 Soils, Groundwater and Contamination). 

During demolition works there is the potential for additional sources of contamination to be 
identified (e.g. beneath and around infrastructure).  These materials have not been considered 
further, but recommendations are made to manage this potential risk in Section 10.7. 

10.6 Impact Assessment 

10.6.1 Human Health Risk Assessment 

10.6.1.1 Introduction 

The results of the soil investigations noted above have been examined in conjunction with 
available groundwater data for the Site (refer to Appendix C Human Health and Ecological 
Risk Assessment). Using the COPC identified and the knowledge of the works to be 
undertaken, this information has been used to form an overall view of the contamination status 
of the soil in demolition works area.   

As identified in Section 10.5.2, primary COPC for consideration in the assessment include 
TPH, BTEX, PAHs, phenols, lead, and asbestos. These COPC are a combination of both 
volatile and non-volatile compounds. These COPC may be encountered in soils or 
groundwater during excavations.  

Additional considerations for the HHRA are presented below. Potential exposure pathways are 
also identified.  

10.6.1.2 Contaminated Soils 

The demolition works would involve excavations to a depth of up to 2 mbgl. The excavation 
works would be staged across a 2.5 year time period.  
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Volatile COPC or their degradation products may be exposed during excavation works.  These 
COPC may pose acute risks to on-site workers through explosive or asphyxiating 
atmospheres in excavations or below ground services.  However as the excavation works will 
not take place in an enclosed space, the risk of explosions or asphyxiation is minimised. 

Asbestos has been noted on the Site in various places, mainly associated with pipeline 
easements and waste areas.  It is described as being present in various forms, including small 
fragments and fibres, and in surface soil layers.  The presence of asbestos has the potential to 
result in a risk to on-site workers particularly those handling or moving excavated soil.  Caltex 
has procedures in place for identifying the presence of asbestos and for working in areas 
where asbestos is likely to be present (as noted on a register of contaminated areas for the 
Site).  

Potentially complete pathways for soil contaminants to affect human health receptors during 
the demolition works include:  

 direct contact with exposed soil on-site while working;  

 incidental ingestion of soil and dust on-site while working;  

 inhalation of vapour on-site from VOCs in the soil;  

 inhalation of dust on- and off-site;  

 inhalation of asbestos fibres in the soil, if present in a friable form or in a form that can 
produce fibres; 

 contact with soil impacted stormwater run-off by workers on-site or members of the public 
off-site; and 

 contact with dust or inhalation of vapours by members of the public in close proximity to 
work areas. 

Recommendations have been made to minimise and monitor these impacts in Section 10.7 

10.6.1.3 Contaminated Groundwater 

Regular groundwater monitoring across the Site has provided the data required to assess how 
exposure to groundwater COPC could potentially impact on-site and off-site receptors (refer to 
Appendix C Human Health and Ecological Risk Assessment).  Potentially complete 
pathways for groundwater contaminants to affect human health receptors during the 
demolition works include:  

 direct contact with groundwater on-site while working;  

 inhalation of vapour on-site from VOCs in the groundwater;  

 Contact with groundwater impacted stormwater run-off by workers on-site or members of 
the public off-site; and 

 Inhalation of groundwater vapours by members of the public in close proximity to work 
areas. 
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10.6.1.4 Exposure Pathways 

Based on the relevant exposure pathways for contaminated soil and groundwater, the likely 
complete source – pathway – receptors that are present as a result of the demolition works 
include:  

 On-site Workers – general staff and demolition-specific staff during preparation for and 
completion of demolition works. All on-site workers may be exposed to dust and vapours.  
Demolition workers may have direct contact with impacted soil or groundwater. 

 On-site Visitors – due to the shorter exposure duration, this group of receptors are less 
likely to be at risk from the contamination associated with the demolition works compared 
to on-site workers. However, visitors may be exposed to dust and vapours.   

 Off-site Residents – potentially exposed to dusts, vapours and run-off from nearby 
excavations. The Site is generally surrounded by bushland and vegetated areas, which 
would provide a buffer to residents against dust deposition. As such, there is a low risk of 
contaminated soil and dust moving from the main Site onto residential areas.   

Excavations within the rights-of-way and road reserves may pose an increased risk to 
adjacent residential receptors. However, as noted in Chapter 14 Air Quality and Odour, the 
majority of winds blow in a direction away from the north and north-west residential areas. 

Off-site human health receptors may also be exposed via direct contact with contaminated 
surface water should impacted stormwater run-off leave the Site. The potential for impacted 
groundwater to be ingested by off-site receptors has also been considered. Previous 
groundwater sampling programs inclusive of a number of off-site private bores have provided 
no evidence of contaminated groundwater from the refinery impacting on these receptors. A 
number of Kurnell residents have groundwater bores generally used for watering gardens. As 
such, off-site ingestion of groundwater is considered unlikely. 

10.6.1.5 Conclusions 

On-going risks to site workers and adjacent residents following the demolition works are 
considered to be lower than during the works as many of the residual sources of impact (e.g. 
redundant infrastructure) on the Site would be removed. Excavations would be returned to 
grade with excavated natural material (ENM), virgin excavated natural material (VENM) or 
remediated soils at the completion of works, and existing groundwater management measures 
would continue.  

Based on the primary COPCs exceeding soil or groundwater investigation limits in historical 
reports, potentially complete exposure pathways, and identified human health receptors, the 
following risks would require management during the demolition works: 

 Site demolition workers exposed to, or in direct contact with, soils impacted by asbestos 
and/or the COPC, or groundwater impacted by LNAPL or dissolved phase COPC; 

 Site workers or visitors exposed to dust, vapours or impacted run-off; and 

 Off-site residents exposed to dust, vapours or impacted run-off. 
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The measures to manage these potential risks are presented in Section 10.7 and are 
considered appropriate for both the demolition works and the post-demolition phase (i.e. once 
the demolition works have been completed at the end of 2017). 

10.6.2 Ecological Risk Assessment 

10.6.2.1 Introduction 

The ERA has identified the risks to the environment posed by existing soil and groundwater 
contamination across the demolition works area and outside the demolition works area This 
has included a consideration for the potential for contaminated sediment to be disturbed, the 
potential for the discharge of contaminated surface water to surface water bodies and physical 
excavation/ disturbance of habitat.  

10.6.2.2 Exposure Pathway 

Based on the risk assessment methodology in Section 10.4.1 and the COPC identified in 
Section 10.5.2, Table 10-1 below identifies potentially complete or partially complete 
exposure pathways for the demolition works. There are a number of pathways which have 
been assessed as partially or potentially complete and because of this appropriate 
management procedures would be required to minimise the potential for COPC to mobilise 
(refer to Section 10.7). Measures would also be required to eliminate or reduce the potential 
for organisms present within and outside the demolition works area from coming into contact 
with these contaminants.  

Table 10-1 Assessment of Ecological Receptors and Exposure Pathways 

Source Receptor Pathway/s Complete / Incomplete? 

Contaminated 
Soils 

Flora present 
in demolition 
works area 

Direct contact 
Active uptake 

Incomplete: one parcel of terrestrial 
vegetation is present in the 
demolition works area (refer to 
Section 10.5). As this parcel is on 
Silver Beach, the sand is not likely 
to have been impacted by historic 
activities. Therefore this pathway 
has been excluded. 

Contaminated 
Soils 

Fauna 
present in 
demolition 
works area 

Direct contact 
Ingestion of COPC 
Vapour inhalation 
Bioaccumulation 

Incomplete: no fauna are expected 
to come into contact with the 
contaminated soils provided 
adequate measures are put in place 
(refer to Section 10.7). 

Contaminated 
Soils 

Flora present 
outside 
demolition 
works area 

Mobility of COPC (from the Site 
via stormwater runoff, leading to 
(further) contamination of / 
deposition of contaminants onto 
soils outside the zone. 

Partial 

Contaminated 
Soils 

Fauna 
present 
outside 
demolition 
works area 

Direct contact with soils during 
periods of migration (e.g. frogs 
being exposed to COPC in 
trenched areas while moving 
across the study area)  

Partial 
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Source Receptor Pathway/s Complete / Incomplete? 

Contaminated 
Groundwater 

Flora present 
in demolition 
works area 

Active uptake (especially by 
deep-rooted species). 
VOC damage to root systems. 

Partial: one parcel of vegetation is 
present in the demolition works 
area. 

Contaminated 
Groundwater  
 

Fauna 
present in 
demolition 
works area 

Vapour inhalation by burrowing 
animals  

Partial 

Contaminated 
Groundwater 

Flora present 
outside 
demolition 
works area 

Active uptake (especially by 
deep-rooted species). 
VOC damage to root systems. 

Partial 

Contaminated 
Groundwater 

Fauna 
present 
outside 
demolition 
works area 

Vapour inhalation by burrowing 
animals. 

Partial 

Contaminated 
Sediment 

Aquatic flora 
and fauna 

Direct discharge of impacted 
sediment to surface water. 

Partial: demolition works disturbing 
contaminated material could release 
it into the surrounding environment. 
Available data suggests that the 
sand and sediment at Silver Beach 
are not likely to be significantly 
contaminated (refer to Chapter 9 
Soils, Groundwater and 
Contamination) so this potential 
pathway has been excluded. 

Increased 
turbidity 

Aquatic flora 
and fauna 

Reduction in light reaching 
aquatic plants and smothering 
of aquatic plants with 
sediments. 

Complete 

Discharge of 
contaminated 
surface water 
to surface 
water bodies 

Aquatic flora 
and fauna 

Direct discharge of impacted 
groundwater or stormwater to 
surface water. 

Potentially Complete 

Physical 
excavation / 
disturbance of 
habitat 

Terrestrial 
Fauna 

Potential hazards posed by 
trenching works to mobile 
organisms 

Potentially Complete 
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Terrestrial Environment 

Ground disturbance may potentially impact on-site and off-site receptors if excavation work 
and spoil is not appropriately managed. Pathways include surface water run-off, surface water 
ingress and the mobilisation of contaminants via leaching.  

In addition, physical trenching and excavation works may also prove hazardous to wildlife that 
cross the demolition works area, creating a potential pathway for exposure. Key species of 
concern are amphibians and reptiles. 

Care must therefore be taken to minimise surface disturbances where practicable, and to 
back-fill excavations and holes as soon as possible after excavation.  

Protected species that may potentially be directly impacted by the demolition works are the 
Green and Golden Bell Frog and the Wallum Froglet (refer to Chapter 19 Ecology).  Although 
a significant population is known to occur in close proximity to the Site, only limited potential 
habitat for threatened frogs was identified within the demolition works area.  It is possible that 
the boundary of the demolition works area may be used by individuals moving between habitat 
pockets within both the National Park and the greater Kurnell Peninsula; however it is unlikely 
that they would enter the majority of the demolition works area given the lack of breeding or 
foraging habitat present. Given the demolition works would impact on only very small areas of 
marginal breeding or foraging habitats along the Continental Carbon Pipeline it is considered 
unlikely that the removal of this pipeline would impact on the lifecycle of either threatened frog 
species. 

Loss of the dune vegetation at Silver Beach during the excavation and removal of the cooling 
water outlet pipeline may result in increased dune erosion. As winds are common in Botany 
Bay, it is likely that during the removal of the cooling water outlet pipeline and subsequent 
rehabilitation works, un-vegetated dune sands would be subject to erosive winds for extended 
periods (possibly up to two weeks).  There are no contamination concerns from these works.  

Several management procedures have been identified to minimise the risk posed to terrestrial 
flora and fauna. These are outlined in Section 10.7.     

Marine Environment 

As outlined above, during demolition works the main pathway of concern for aquatic receptors 
involves rain events potentially mobilising COPC through the infiltration of rainwater through 
impacted soil followed by the mobilisation of contaminants via leaching and potential 
discharge of contaminated groundwater to aquatic receptors (e.g. the Towra Point Nature 
Reserve, Towra Point Aquatic Reserve, Marton Park Wetland and the Aquaculture in Quibray 
and Botany Bay). In addition, direct surface water and sediment run-off from the demolition 
works may also provide a potentially complete pathway.  

If excavation works were to occur during a rain event there may be a limited window of time 
when exposed soils may provide a pathway for impact to ecological receptors from increased 
infiltration of rainwater and potential mobilisation of COPC. 

Where the cooling water outlet is being removed from Silver Beach and Botany Bay the 
potential for acid sulphate soils and other contaminants (TBT) to impact the marine 
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environment was also considered (refer to Appendix G2 Marine Ecology Impact 
Assessment). This has been identified as a partial pathway. The following was identified: 

 The sand close to shore is classified in the low risk category (Class 5).  This is due to the 
mobile nature of these recently deposited sediments which have low potential to cause 
significant acidification of estuarine waters, and hence little to no potential to damage 
seagrass or fish in the area.  

 Recent investigations of TBT in sediments near the Kurnell Wharf have identified 
hotspots in their concentration, consistent with the areas used by large vessels, but none 
or very low levels in the nearshore environment, (URS 2013).  The suspension of 
nearshore sediments as a result of the cooling water outlet pipeline removal works in 
Botany Bay, together with the use of silt curtains present little to no likelihood of impacts 
on oysters and marine snails in the intertidal and shallow subtidal zones due to dispersion 
of TBT. 

A potentially complete pathway identified in the marine environment is the potential for works 
to remove the cooling water pipeline from Silver Beach to increase turbidity in the water 
column which in turn could adversely affect nearby seagrass communities.  Increased turbidity 
affects seagrasses by reducing photosynthetic capacity and by smothering.  To address this 
potential risk, a number of management and mitigation measures have been suggested. 
These are provided in Section 10.7.  

10.6.2.3 Conclusion 

Within the terrestrial environment, some partial and complete pathways have been identified 
(Table 10-1). However, the proposed demolition works present a low and acceptable risk to 
the environment as there are limited to on-site receptors, and appropriate mitigation and 
management measures would minimise and offset risks to mobile and off-site receptors (refer 
to Section 10.7).   

Within the aquatic environment the proposed removal of the cooling water outlet pipeline is 
considered to present a low to negligible risk to protected habitats, communities and species 
for the following reasons: 

 The proposed pipeline removal works would be in very shallow water with sandy 
substratum making the habitat unlikely for the vast majority of protected species such as 
seabirds, whales, dolphins, sharks etc.; 

 The works would be of short duration, with the expected demolition period of two weeks 
unlikely to disrupt breeding migrations, block access to significant feeding grounds or 
fragment populations of migratory species;  

 The works would be staged from land, eliminating potential spills and leaks from boats; 

 Short-term disturbance to protected shorebirds using the groynes as foraging or roosting 
habitat would be limited to groynes 2 and 3 and alternative, suitable habitat occurs along 
Silver Beach (other groynes) and along the intertidal zone of Kamay Botany Bay National 
Park to the east of Kurnell Wharf; and 

 Formal assessment of potential impacts on protected areas, species and communities 
undertaken for works of greater duration and involving higher levels of sediment and 
shoreline disturbance have concluded that impacts on these protected ecological 
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components were unlikely.  Subsequent monitoring of such works have demonstrated no 
impacts to protected species and communities associated with much larger projects of 
longer duration (URS 2013, Cardno Ecology Lab 2014). 

The demolition works would be conducted in a manner that would minimise and/or mitigate 
potential impacts that may otherwise affect nearby ecological receptors. These measures are 
discussed further in Section 10.7 and Chapter 17 Ecology.   

10.7 Mitigation 
The nature of the Human Health and Ecological Risk Assessment means that it draws upon 
information from a number of sources.  As such, Appendix C Human Health and Ecological 
Risk Assessment presents a number of management and mitigation measures that have 
been provided in the following sections of this SEE: 

 Chapter 8 Hazards and Risks; 

 Chapter 9 Soils, Geology and Groundwater; 

 Chapter 11 Waste Management; 

 Chapter 12 Surface Water, Wastewater and Flooding; 

 Chapter 14 Air Quality and Odour; 

 Chapter 17 Ecology;  and 

 Chapter 18 Coastal Processes 

In addition to these, the following management and mitigation measures would be 
implemented during demolition works and included in the DEMP: 

Light Non-Aqueous Phase Liquids 

 Light Non-Aqueous Phase Liquids (LNAPL) may be present in some parts of the 
demolition works area. Therefore Site personnel would be made aware of it and 
appropriate plans would be developed for managing LNAPL when or if encountered. The 
DEMP would outline an approach for managing LNAPL.  

Health and Safety 

 The location of potentially contaminated areas would be noted and provided to demolition 
personnel (especially with regard to certain specific contaminants such as asbestos, and 
potentially explosive or asphyxiating conditions in excavations and below ground 
services). Safety training would be provided and appropriate Personal Protective 
Equipment (PPE) used. 

 If demolition workers are likely to work or come in contact with potentially contaminated 
soil, their Site induction would include an outline of the measures they can use to limit 
unnecessary disturbance (e.g. dust generation, asbestos fibre liberation, contaminant 
mobility and volatilisation etc.). 

 Safety training, including information on Caltex’s existing and demolition specific PPE 
requirements, would be provided to demolition staff.  Where relevant, Site personnel 
would continue to work under the ‘permit to work’ system which includes the current 
practices described in Chapter 9 Soils, Groundwater and Contamination.  
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10.8 Summary 

Appendix C Human Health and Ecological Risk Assessment assessed the potential 
exposure pathways for human and ecological receptors from soil, surface water and 
groundwater contamination during the demolition works.   

Key contaminants of concern for human health and the environment currently present on the 
Site include the ‘primary’ Contaminants of Concern expected on a petroleum-based site: TPH, 
BTEX, Phenols and lead. Some asbestos is also known to be present.  

Some primary COPC have been identified at levels that have potential to impact on off-site 
ecosystems if the contaminants migrate off-site. While the demolition works are unlikely to 
increase the mobility of these contaminants, the works must be controlled to ensure that these 
sources are managed appropriately and to minimise and offset potential impacts on nearby 
receptors.   

As previously mentioned, a suite of mitigation measures in Appendix C Human Health and 
Ecological Risk Assessment have been covered in the various chapters of this SEE.  Other 
mitigation measures specific to the assessment, which would be implemented during 
demolition works are provided in Table 10-2. 

Table 10-2 Management and Mitigation Measures – Human Health and Ecological Risk 

Management and Mitigation Measures 
Demolition 

Design Implementation 

Construction/demolition personnel would be made aware of 
the potential presence of Non Aqueous Phase Liquids (NAPL) 
and would be shown how to identify its presence.  The 
CEMP/DEMP would include management measures to 
appropriately deal with any NAPL found on Site. 

  

Construction/demolition staff would be inducted and provided 
with training prior to working with potentially contaminated soil 
as part of the Project, to prevent unnecessary disturbance (e.g. 
dust generation, asbestos fibre liberation, contaminant mobility 
and volatilisation). 

  

The location of potentially contaminated areas would be noted 
in the CEMP/DEMP and provided to construction/demolition 
personnel involved in soil excavation and handling.  The 
CEMP/DEMP would also identify the type of contamination 
found in each area.  Where necessary, safety training and 
appropriate PPE would be provided. 

  

Caltex would continue to monitor groundwater quality in areas 
that are known to contain impacts to ensure that significant 
mobilisation of COPC from groundwater to surface water is not 
occurring. 

  
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11 WASTE MANAGEMENT 

11.1 Introduction 

This chapter provides an assessment of the waste management issues relating to the 
demolition works.  This chapter identifies, quantifies and classifies the various waste streams 
generated from the demolition works and proposes relevant management strategies for 
effective storage, reuse/recovery, treatment and/or disposal in accordance with applicable 
standards and regulatory requirements. 

11.2 Scope of the Assessment 

The SEARs (refer to Appendix A SEARs and Application Documentation) requests that 
this assessment provides the following: 

 “accurate estimates of the quantity, characterization and classification of the potential 

waste streams generated; 

 identification of beneficial reuse and/or alternative treatment opportunities for all wastes 
generated by the development; and  

 a description of the measures that would be implemented to ensure than any waste 
produced is appropriately handled, processed and disposed of.” 

This chapter will address these requirements by evaluating the waste resulting from demolition 
works and presenting a number of mitigation measures for appropriate waste management. 

11.3 Legislation and Planning Policy 

11.3.1 Commonwealth Requirements 

11.3.1.1 National Waste Policy: Less Waste, More Resources (National Environment Protection 
Council, 2009) 

The National Waste Policy: Less Waste, More Resources (National Environment Protection 
Council, 2009) (National Waste Policy) provides an integrated policy and regulatory framework 
that sets Australia's waste management and resource recovery direction to 2020. The policy 
builds on the 1992 National Strategy for Ecologically Sustainable Development (ESD) (COAG, 
1992) commitments to improve the range, variety and quality of environmental resources and 
reduce the environmental impacts of waste disposal. This policy drives streamlined and 
accurate business reporting to the National Pollutant Inventory (and under a national product 
stewardship framework in the future). 

11.3.1.2 National Environment Protection Measures (Implementation) Act 1998  

Under the National Environment Protection Measures (Implementation) Act 1998, the National 
Environmental Protection Council (NEPC) was established to set national environmental goals 
and standards for Australia through the development of National Environment Protection 
Measures (NEPMs).  
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The following NEPM is relevant to the demolition works: 

The National Environment Protection (National Pollutant Inventory) Measure (NPI) 

The National Pollutant Inventory (NPI) NEPM (NEPC, 2008) establishes goals to assist in 
reducing existing and potential impacts of certain substances being emitted to air, land and 
water. Where the use of an NPI substance triggers the established threshold for that 
substance, emissions of that substance must be reported to the NPI. Emissions of these 
substances from various industrial and diffuse sources are reported to the NPI, (an internet 
database providing publicly available information on the types and amounts of certain 
substances being emitted). In 2008, the NPI NEPM was varied to require mandatory reporting 
of NPI substances in waste transferred to a destination for containment or final disposal. 

Emissions to land, air and water from the demolition works would be reported in accordance 
with the NPI Guide (DSEWPaC, 2011). The NPI Guide (DSEWPaC, 2011) provides direction 
and guidance on NPI substances, trigger thresholds and reporting of emissions and transfers 
of waste. Emission estimation will be carried out in accordance with the most current Emission 
Estimation Technique Manuals (published online). The emissions associated with the 
demolition works would be reported to the Commonwealth Department of Environment and 
would be publicly accessible via the NPI database at www.npi.gov.au. 

11.3.2 NSW State Requirements 

11.3.2.1 Protection of the Environment Operations Act 1997 

The NSW waste regulatory framework is set by the Protection of the Environment Operations 
Act 1997 (PoEO Act). One of the PoEO Act’s objectives is: 

To reduce risks to human health and prevent the degradation of the environment by the use of 
mechanisms that promote the following: 

(i)  pollution prevention and cleaner production; 

(ii)  the reduction to harmless levels of the discharge of substances likely to cause harm to 
the environment; 

(iia)  the elimination of harmful wastes; 

(iii)  the reduction in the use of materials and the re-use, recovery or recycling of materials; 

(iv)  the making of progressive environmental improvements, including the reduction of 

pollution at source; and 

(v)  the monitoring and reporting of environmental quality on a regular basis. 

The PoEO Act defines 'waste' for regulatory purposes and establishes management and 
licensing requirements along with offence provisions to deliver environmentally appropriate 
outcomes. The PoEO Act also establishes the ability to set various waste management 
requirements via the regulation. 
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11.3.2.2 Protection of the Environment Operations (Waste) Regulation 2005 

The Protection of the Environment Operations (Waste) Regulation 2005 (PoEO Waste 
Regulation) enables NSW to issue ‘resource recovery exemptions’ that allow for the beneficial 
‘reuse’ of wastes via land application or for use as a fuel. These regulations support the 
principle of ‘wastes to resources’ where the wastes are fit for beneficial reuse. 

The EPA can issue both general and specific resource recovery exemptions.  A general 
exemption can be issued for commonly recovered, high-volume and well-characterised waste 
materials. These exemptions may be used by anyone, without seeking approval from EPA, 
provided generators, processors and consumers fully comply with the conditions they impose. 

Where no general resource recovery exemption is available for the intended use, an 
application may be made to the EPA for a specific exemption, which would then be issued by 
the agency, if appropriate. 

The PoEO Waste Regulation also sets out provisions that cover the way waste is managed in 
terms of storage and transportation as well as reporting and record keeping requirements for 
waste facilities. It also makes special requirements relating to asbestos and clinical waste. 

Resource recovery exemptions are granted by the EPA where the land application or use as 
fuel or a waste material is a bona-fide, fit for purpose, reuse opportunity that causes no harm 
to the environment or human health, rather than a means of waste disposal. An exemption 
facilitates the use of these waste materials outside of certain requirements of the waste 
regulatory framework.  

Where practical, Caltex intends on re-using and recycling wastes generated from the 
demolition works and acknowledges the potential need to apply for a resource recovery 
exemption if a specific waste to be re-used on-site are not listed under the list of general 
exemptions. The general exemptions potentially applicable to the demolition works include: 

 cement fibre board;  

 reclaimed asphalt pavement;   

 recovered aggregate;   

 recovered fines from construction and demolition waste - two exemptions; one based on 
'batch' processing and another on 'continuous' processing; and  

 stormwater. 

11.3.2.3 Waste Avoidance and Resource Recovery Act 2007 

The Waste Avoidance and Resource Recovery Act 2007 (WARR Act) promotes waste 
avoidance and resource recovery by providing a framework for the development of strategies 
and programs such as the extended producer responsibility scheme for industry. It defines the 
waste hierarchy ensuring that resource management options are considered against the 
following priorities: 

1 Avoidance including action to reduce amount of waste generated; 
2 Resource recovery including reuse, recycling, reprocessing and energy recovery; and 
3 Disposal including management of all disposal options in the most environmentally 

sensitive manner. 
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11.3.2.4 Waste Avoidance and Resource Recovery Strategy 2003 and 2007 

The previous NSW Waste Strategy was issued in 2003. It provided a framework for reducing 
the generation of waste and improving the efficient use of resources. Broad targets included in 
the strategy aimed at:  

 preventing and avoiding waste;  

 increasing the recovery and reuse of secondary resources;  

 reducing toxic substances in products and materials; and  

 reducing litter and dumping.  

The 2003 Strategy was superseded in 2007. Whilst this saw the retention of the 2003 targets, 
it also saw the introduction of a number of key actions and programs that would be 
implemented by EPA to support meeting these targets.  The targets set by the above Strategy 
can be directly applied to the demolition works. They require that proposals: 

 achieve 76% recovery (the target for the construction and demolition sector);  

 avoid using any of the ‘priority substances’ that are considered toxic; and 

 ensure appropriate waste management processes are in place to prevent 
littering/dumping.  

The Waste Avoidance and Resource Recovery Strategy 2007 recognises the importance of 
the waste hierarchy to guide effective resource management. It acknowledges, however, that 
different materials require different approaches. The choice of approach, including re-use, 
recycling and energy from waste, will depend on a balance of factors including economic and 
environmental considerations.   

11.3.2.5 NSW Waste Classification Guidelines  

Waste classification helps those involved in the generation, treatment and disposal of waste, 
ensure the environmental and human health risks associated with their waste is appropriately 
managed in accordance with the PoEO Act and its associated regulations. Part 1 of the Waste 
Classification Guidelines: (DECCW, 2009) (WCG) provides advice and directions on 
classifying waste so that appropriate management of all waste types is achieved.  

Waste material from the demolition works would be classified in accordance with these 
guidelines. The following waste classifications are relevant to the demolition works: 

 Special waste; 

 Liquid waste; and 

 Pre-classified waste, including: 

– Hazardous waste; 

– General solid waste (putrescible); and 

– General solid waste (non-putrescible). 

Part 2 of the WCG provides guidance on immobilising contaminants in hazardous waste so 
that they will not be released into landfill as leachate at levels of concern. It also includes 
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guidelines on applying to the EPA for immobilisation approval. The EPA issues immobilisation 
approvals in accordance with Clause 50 of the PoEO Waste Regulation. Immobilisation 
approvals may either be general or specific immobilisation approvals.  There is potential need 
to apply for specific immobilisation approval due to the hazardous wastes generated by the 
demolition works. A specific immobilisation approval would apply if: 

 it is not possible to reuse, recycle or reprocess the waste and that treatment to remove or 
destroy the contaminants is not feasible; and 

 the contaminants are not covered under the existing general immobilisation approvals. 

11.3.3 Local Government Requirements 

The Site is located within the Sutherland Shire Council Local Government Area (SSC LGA). 
The Sutherland Shire Local Environment Plan (SSLEP) (2006) and Development Control Plan 
(DCP) (2006) outline development requirements which need to be considered for projects 
within the SSCLGA.   

The SSLEP aims to promote an appropriate balance of development and management of the 
environment that will be ecologically sustainable, socially equitable and economically viable.   

Notwithstanding the above, the Site is zoned pursuant to SEPP (Kurnell Peninsula). 
Therefore, the local zoning provisions of the SSLEP are not applicable to the demolition 
works.  Refer to Chapter 5 Legislation and Planning Policy for further details on the SEPP 
(Kurnell Peninsula) requirements in relation to the demolition works. 

The DCP 2006 outlines key control measures designed to ensure sustainable development 
within the SSC LGA. However, this does not specifically outline waste management control 
measures that would need to be adopted for the demolition works. 

11.4 Method of Assessment 

The waste management assessment involved an analysis of the proposed methods for 
demolition to identify potential or likely waste streams and volumes arising from the demolition 
works.  The assessment has been completed using information provided by Caltex and the 
requirements of legislation and policy outlined in Section 11.3. 

11.5 Existing Environment  

11.5.1 Existing Waste Management Measures 

Wastes generated from Caltex’s existing operations in Kurnell are generally recycled or sent to 
landfill for appropriate treatment and disposal in accordance with the existing certified 
environmental management system (EMS) for the Site and Caltex’s Waste Management 
System (WMS) 2012.  The WMS outlines the current waste management processes currently 
in place at the Site.   

As stated previously, it is intended that the waste generated from demolition works would be 
recycled and if possible, reused on-site.  Some wastes generated from the demolition works 
such as general solid waste, stormwater, oily water and sewerage would continue to be 
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managed in accordance with the existing EMS and WMS and associated procedures, in 
particular: 

 PROC 5.06.11.001 Kurnell Waste Management;  

 PROC 5.06.11.002 Use of Sludge Lagoons;  

 PROC 5.06.11.003 Management of Used and Empty Drums;  

 STD 5.06.11.001 Management of Waste Skip Bins in the Kurnell Refinery; 

 STD 2.05.03.018 Hazard Control of Equipment & Material Leaving Site; and 

 STD 2.05.03.019 Recyclable Materials Handling.  

The Site also has conditions on its existing EPL (EPL 837) for the management of waste: 

 O5.1 The licensee must ensure that any liquid and/or non-liquid waste generated and/or 
stored at the premises is assessed and classified in accordance with the NSW (2009) 
Waste Classification Guidelines as in force from time to time. 

 O5.2 The licensee must ensure that waste identified for recycling is stored separately 
from other waste.  

Where relevant, the management of waste from demolition works would also comply with the 
conditions of the EPL.  

The key on-site waste management facilities utilised for management of waste generated from 
existing operations include: 

 Empty Drum Storage Area: The Empty Drum Storage Area is used for the storage of 
empty drums prior to sending them for recycling.   

 Waste Water Treatment Plant (WWTP): Water treatment involves three stages of 
treatment from physical to chemical and biological. The unit allows on-site treatment of all 
effluent, spent caustic waste, second and third flush water from the Polymerisation Plant 
reactors and a large range of aqueous liquid wastes.  Refer to Appendix D Water 
Management Report for further details. 

 Landfarm:  This is used to degrade the hydrocarbon content of oily sludge’s, tank bottoms 
or highly contaminated sand/soil used during a spill.  Access to the Landfarm is controlled 
through the use of a Waste Disposal Permit.  No material is to be placed on the Landfarm 
or hard stand adjacent to it without the authorisation of an approved Waste Disposal 
Permit. 

 Slop Troughs: The Site operates a melting trough for the recovery of clean oils for 
reprocessing.  

 Metal Recycling Area: This is used to store only uncontaminated metal pieces, which are 
suitable for on-site reuse, or off-site recycling. 
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11.6 Impact Assessment 

11.6.1 Environmental Values and Potential Impacts 

Waste has the potential to impact ecological function and services, biodiversity, water quality, 
social value and human health. However, if re-use options are available and utilised, waste 
can be considered a resource.  

The environmental values that have the potential to be impacted by waste during the 
demolition works are: 

 life, health and wellbeing of people; 

 diversity of ecological processes and associated ecosystems; 

 land use capability, having regard to economic considerations; and 

 the management of finite natural resources. 

The effective management of waste would protect these values through the duration of the 
demolition works. 

If not managed responsibly, waste generated by the demolition works has the potential to 
cause the following impacts: 

 land and water (surface and groundwater) contamination as a result of spills or 
inappropriate storage, handling, transportation and disposal of solid and liquid wastes; 

 increased population of vermin and spread of disease from inappropriate storage and 
handling of wastes; 

 visual amenity impacts caused by poorly executed demolition activities and inappropriate 
storage of waste; and 

 inefficient and careless use of resources. 

Management strategies developed for each waste stream have been designed to be 
consistent with the waste management hierarchy, meet relevant legislation and policy, and to 
achieve the environmental objectives of the demolition works. 

11.6.2 Waste Generation  

The key activities associated with the demolition works expected to generate waste include: 

 demolition of redundant refinery infrastructure- structures to be pushed over and cut-up to 
allow for transport by truck; 

 demolition of redundant storage tanks - cut-up to allow for transport by truck; 

 removal of redundant above ground pipelines- cut-up to allow for transport by truck; 

 removal of redundant below ground pipelines including pipelines in the Western ROW, 
Eastern ROW, road reserves, Silver Beach, Botany Bay, Kurnell Wharf and the 
Continental Carbon Pipeline (refer to Figure 4-1)- pipes would be dug up, cut-up to allow 
for transport by truck; 
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 removal of sections of sewer systems, cabling and underground services - pipes would 
be dug up, cut-up to allow for transport by truck; and 

 removal of buildings and foundations associated with redundant infrastructure. 

The target is to recycle 90% of the generated material streams and where possible reuse it on-
site. 

The estimated quantity, classification, and primary source of major waste streams generated 
during the demolition works are summarised in Table 11-1.  

Table 11-1 Estimated quantity, classification and source of primary waste streams 

Waste Type 
Estimated 

Approximate  
Quantity 

Classification1 Primary Source 

Steel and alloys 40,000 t General Solid (Non-
Putrescible) 

Demolition of redundant refinery 
infrastructure, tanks and product pipelines 

Other mixed 
building and 
demolition 
waste 

1,000 t  General Solid (Non-
Putrescible) 

Demolition of redundant refinery 
infrastructure, buildings and pipelines 

Concrete 3,600 t General Solid (Non-
Putrescible) 

Demolition of redundant refinery 
infrastructure and tanks in particular 
removal of concrete foundations. Removal 
of the cooling water intakes and outlet in 
the Eastern and Western ROWs.  

Uncontaminated 
Soil 

148,000 t General Solid (Non-
Putrescible) 

Removal of foundations and underground 
pipelines 

Contaminated 
soil 

2,000 t To be determined Removal of foundations and underground 
pipelines 

Asbestos 2,000 t Special Waste The asbestos removal program would 
include asbestos waste from all insulation 
on lines and vessels, internal materials, 
corrosion protection materials on lines, 
refractory and building materials.   

Notes:  1) Waste classification would be confirmed prior to disposal in accordance with the Waste Classification 
Guidelines (DECCW, 2009) 

Other waste streams that would be generated in relatively minor quantities include:  

 General Solid Waste (Non-putrescible) including packaging waste, and asphalt waste; 

 General Solid Waste (Putrescible) food waste from demolition workers; 

 liquid waste including wastewater from dewatered groundwater (contaminated and 
uncontaminated) from demolition activities (refer to Chapter 9 Soils. Groundwater and 
Contamination); and 

11.7 Management Strategy and Mitigation Measures 

To manage the potential waste impacts during the demolition works a Demolition Waste and 
Resource Management Plan (DWRMP) would be produced for the works. This would be a 
sub-plan to the DEMP.  
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The DWRMP would be based on the following overarching objectives, principles and 
strategies to deliver effective waste management across the Site. 

11.7.1 Waste Management Objectives 

The environmental objectives for the management of waste generated from the demolition 
works are to: 

 minimise the waste generated throughout the demolition works and maximise the reuse 
and recycling of waste materials produced; and 

 store, handle, transport, and dispose of waste in an environmentally responsible manner 
that does not cause harm or contamination to soil, air or water. 

11.7.2 Waste Management Strategy 

The waste management hierarchy is a framework for prioritising waste management practices 
to achieve the best environmental outcome.  

The preferred order of adoption is as follows: 

 Avoid by identifying appropriate materials and procuring.  

 Reduce waste by optimising construction, operation and decommissioning methods. 

 Reuse waste by identifying sources that can utilise the waste. 

 Recycle waste by identifying facilities that are able to recycle waste. 

 Recovery of waste materials, including energy from waste. 

 Disposal of waste at an appropriate facility. 

The underlying objective of effective waste management is to minimise the impacts to 
environmental and social values and to implement sustainability principles. To deliver effective 
waste management across the Site, a number of strategies would be adopted. These are 
discussed below. 

11.7.3 Waste Minimisation and Cleaner Production 

Waste prevention and minimisation would be addressed, where feasible, through the use of 
efficient demolition techniques to minimise generation of residual waste not suitable for re-use 
or recycling.  

During the initial planning and conceptual design phases for the demolition works, waste 
minimisation measures have been considered and would continue to be developed and 
implemented during the works.  Where feasible the generation of waste would be identified 
and prevented or reduced through minimising the use of raw materials, energy, and water by 
applying cleaner design practices.  

Cleaner Production 

Cleaner production principles are preventive continual environmental protection processes 
designed to maximise resource efficiency and minimise waste. Cleaner production techniques 
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involve identifying and reducing environmental impacts along the entire life cycle of a project 
by conserving resources (raw materials, energy and water), eliminating toxic raw materials 
and reducing the quantity and toxicity of all emissions and wastes. 

The following cleaner production techniques have been identified as being applicable to the 
demolition works: 

 the adoption of demolition techniques that help ensure that minimum waste volumes are 
generated during demolition works; 

 application of efficient demolition processes to ensure resourcefulness in the use of 
energy, water, and natural resources; 

 provision of resource efficiency and waste minimisation procedures in contracts to 
encourage demolition contractors consider environmental management objectives; 

 the re-use of formwork and scaffolding where feasible;  

 provision of separate waste containers/skips to ensure waste material segregation and 
maximise the opportunities for re-use and recycling; and 

 safe storage and disposal of residual demolition waste ensuring least amount of harm to 
surrounding environment.  

Source Separation 

The identification and separation of solid waste would be carried out at the point of generation 
to aid the maximum re-use and recycling of materials. Appropriate containers and bins would 
be provided in designated locations for the source separation of materials and to aid the 
separation of re-usable and recyclable materials. 

11.7.4 Waste Storage and Handling 

Table 11-2 outlines the proposed management strategy for each of the primary waste streams 
expected to be generated from the demolition works.  Materials generated by the demolition 
works that are not required in the short term for backfilling excavations would be stored in 
dedicated areas on the former CLOR site (refer to Figure 4-1) for subsequent re-use, 
recycling or disposal. 
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Table 11-2 Waste Management Measures for Primary Waste Streams 

Waste Type Classification1 Management Strategy 

Steel and alloys General Solid 
(Non-
Putrescible) 

Collected in dedicated scrap metal stockpile bins on-site. 
Re-use on-site or off-site recycling by a licenced waste 
contractor. 

Other mixed 
Building materials 

General Solid 
(Non-
Putrescible) 

Collected in dedicated stockpiles on-site. 
Re-use on-site, off-site recycling and/or disposal by a licenced 
waste contractor. 

Concrete General Solid 
(Non-
Putrescible) 

Collected in dedicated stockpiles on-site. 
Concrete that is suspected to have been contaminated would 
be segregated. 
Contaminated waste concrete would be appropriately tested 
and classified prior to recycling or disposal off-site. 
Contamination free concrete would be reprocessed and reused 
on-site or sent off-site for recycling. 

Uncontaminated 
Soil 

General Solid 
(Non-
Putrescible) 

As the works progress, the soil removed during the excavation 
work would be stockpiled and, where appropriate, reused as 
backfill. 
Refer to Chapter 9 Soil, Groundwater and Contamination 
for further details. 

Contaminated soil To be 
determined 

Managed in accordance with methodology outlined in 
Chapter 9 Soil, Groundwater and Contamination. 

Asbestos Special Waste The asbestos removal program would include asbestos waste 
from all insulation on line and vessels, internals materials, 
corrosion protection materials on lines, refractory and building 
materials.   
The asbestos waste stream would be prepared for off-site 
disposal to a licenced facility in line with appropriate controls 
and existing Caltex procedures. 

11.7.5 Waste Re-use 

Waste re-use would be achieved by identifying re-use opportunities on-site and subsequently 
identifying market demands for waste items. To this end Caltex has recently put a large 
number of redundant process units up for sale and is hopeful that several items may be re-
used at other facilities locally and around the world. 

Throughout the demolition works, investigations would continue looking into re-use 
opportunities, both on-site and with local businesses/industries.  Additionally, the marketability 
of wastes would be regularly reviewed to ensure potential new and emerging opportunities for 
waste re-use are identified and maximised. 

To maximise re-use opportunities wastes would be segregated. Where feasible, Caltex would 
work with suppliers and investigate the opportunities for the re-use of packaging materials and 
surplus materials, such as timber pallets and scrap metal.   
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11.7.6 Waste Recycling 

Where practical and considering potential health and hygiene issues, wastes would be 
collected and segregated on-site and stored in suitable containers before being transported to 
approved licensed facilities. 

The market demand for recyclables would be investigated as volumes of waste materials are 
generated and an assessment would be undertaken to assess the opportunities for these 
waste streams. This assessment would consider the availability and capacity of local recycling 
facilities.  

Caltex would work with local industries to encourage them to take advantage of opportunities 
for re-use and recycling where feasible. 

11.7.7 Waste Disposal 

The disposal of waste materials would be considered as last resort and where all other 
avenues have been investigated. Where no other option is available, all waste would be 
handled and disposed of in a manner that causes the least environmental harm. 

General waste would be transported to a local licensed landfill for disposal in line with 
regulatory requirements. Regulated wastes would be handled by a licensed waste contractor 
and transported to an appropriate regulated waste facility.  

Caltex intends to utilise existing local waste management facilities and would employ licenced 
waste management companies to manage the identified waste streams arising from the 
demolition works that require disposal.  

11.7.8 Waste Monitoring and Auditing 

On-site waste monitoring and auditing procedures would be developed for the demolition 
works for types of waste streams, volumes produced, and waste management practices.  

The objectives of these procedures would be to provide: 

 an assessment of the actual waste, quantities and their classification; 

 monitor the potential environmental impacts; 

 review the waste transportation records and disposal routes; 

 enable positive actions to be taken in the event of incidents or accidents occurring on-
site; 

 recommend future actions to improve waste management practices; and 

 monitor the implementation of the principles of waste management hierarchy. 

Inspections of the waste management areas would be conducted on a weekly basis to ensure 
that correct waste management procedures are being followed, in that all waste materials are 
appropriately separated, stored and labelled. 

New waste streams would be addressed as they arise and assessed to determine the most 
suitable management measures to use when handling, storing, transporting and disposing of 
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the waste. Unidentifiable waste streams would be analysed and sent for testing in an 
accredited laboratory to assess the risks associated with handling and disposal of the waste. 

11.7.9 Waste Reporting 

A database inventory would be used to record and report all waste streams, volumes and 
management measures for all waste streams arising through the demolition works. This 
database would be used to inform internal and external stakeholders, and government 
agencies on the types and volumes of waste being generated, re-use and recycling rates, and 
the types and quality of substances emitted to land, water and air. 

Caltex would report on the waste emissions for the demolition works in accordance with EPL 
and NPI reporting requirements. 

11.8 Summary 

Table 11-3 provides a summary of the mitigation measures and monitoring commitments that 
would be described in the DWRMP and implemented during the course of the demolition 
works to minimise waste impacts and promote resource efficiency. The DWRMP would form 
part of the DEMP. 

Table 11-3 Management and Mitigation Measures – Waste 

Management and Mitigation Measures 
Demolition 

Design Implementation 

The Project would be integrated into existing resource 
efficiency, waste management and handling, emergency 
response and preparedness plans for the existing Site 

  

Construction and Operation Waste and Resource 
Management Plans (WRMP) and Demolition Waste and 
Resource Management Plans (DWRMP) would be compiled 
prior to the each phase commencing. 

  

The WRMPs and DWRMP would:  
• identify requirements consistent with the waste and 

resource hierarchy;  
• ensure resourcing efficiency is delivered through the 

design and responsible construction, demolition and 
operational practices;  

• provide consistent clear direction on waste and resource 
handling, storage, stockpiling, use and reuse management 
measures (consistent with current management practices 
relating to Caltex’s Kurnell Waste Management System);  

• identify disposal and management routes consistent with 
current management practices as adapted for the Project;  

• set out clear requirements for meeting legislative and 
regulatory requirements;  

• define requirements to support Caltex’s sustainable 
procurement objectives through effective, design, 
construction, operation and procurement; and 

• set out processes for disposal, including on-site transfer, 
management and the necessary associated approvals.  

  
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Management and Mitigation Measures 
Demolition 

Design Implementation 

The WRMP and DWRMP would incorporate the requirements 
of the waste and resource hierarchy and cleaner production 
initiatives. 

  

The WRMP and DWRMP would include a process for auditing, 
monitoring and reporting, which would include regular 
inspections off-site activities and the waste management 
area(s). The WRMP and DWRMP would be subject to regular 
auditing and a system would be used to record and report the 
types, volumes and management measures for all waste and 
resource arising from/used for the works.  

  

Project-generated waste would be segregated at source and 
stored in accordance with current Site practices. Site 
management practices would potentially need adapting to 
consider additional storage requirements. Regardless, all 
waste would be stored in suitable containers and designated 
waste management areas.  

  

Caltex’s existing procedures for the disposal of sewage, 
greywater, hazardous materials, general waste and recyclable 
materials would be adopted for the Project (and modified if 
required). This would include using licensed contractors to 
remove and transport waste from the Site.  

  

A Waste Register would be prepared, used and maintained 
by the Demolition Contractor to track all wastes generated 
from demolition works.  

The Demolition Contractor would retain waste receipts to 
indicate evidence of waste disposal.   

  

Stockpiled wastes would be: 

• appropriately segregated to avoid mixing and 
contamination;  

• clearly labelled; 

• contained in bunded areas and if necessary on an 
appropriate lining;   

• less than 5m in height; and 

• located >40m away from any sensitive receivers, 
heritage, ecological areas and watercourses.  

  

Materials to be re-used would be analysed to ensure 
material is not contaminated and re-use is appropriate.   

An Asbestos Management Plan would be prepared and 
implemented in accordance with relevant legislative and 
other requirements. This plan would outline proposed 
methods of managing asbestos waste by the contractor. 

  

The Site’s existing Asbestos Waste Register would be 
amended as appropriate, implemented and maintained to 
track asbestos wastes generated during demolition works. 

  

If stored on-site, asbestos wastes would be located away 
from operational areas and properly sealed and contained 
to ensure minimise human exposure and clearly labelled.  
Signage and barriers/fencing would be installed to ensure 
all employees, contractors and visitors would keep away 
from the area at all times. 

  
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Management and Mitigation Measures 
Demolition 

Design Implementation 

The removal and disposal of asbestos wastes would be 
undertaken by a licenced asbestos contractor.   

A Decontamination Area would be provided on-site for all 
authorised personnel handling asbestos.    

All liquid and non-liquid wastes generated from demolition 
works would be assessed, classified and managed. 
Wastes would be disposed of at an appropriately licenced 
facility. 

  
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12 SURFACE WATER, WASTEWATER AND FLOODING 

12.1 Introduction 

This chapter provides a summary of the potential impact of the demolition works on surface 
water values.  It includes a consideration of surface water, wastewater and flooding.  The full 
assessment is provided in full in Appendix D Water Management Report.  

12.2 Scope of the Assessment 

The SEARs (refer to Appendix A SEARs and Application Documentation) requests that 
this assessment provides the following: 

 “an assessment of the potential impacts to soil, groundwater and surface water 
resources; 

 a surface water, wastewater and flooding assessment which includes details on how 

stormwater would be managed during and post works; and 

 identification of any water licencing or other approvals required under the Water Act 1912 
and/or Water Management 2000.” 

Impacts related to potential soil, groundwater and land contamination impacts are discussed in 
Chapter 9 Soils, Groundwater and Contamination.   

The potential impact of the demolition works on the surface water values at Silver Beach are 
discussed in Chapter 10 Human Health and Ecological Risk Assessment and Chapter 18 
Coastal Processes. 

12.3 Legislation and Planning Policy 

Protection of the Environment Operations Act 1997 (PoEO Act) 

The Site operates under Environment Protection Licence (EPL) No 837. The EPL was last 
amended 21 May 2014.   The EPL contains conditions regulating a range of Site operations 
with potential to impact on the environment. These conditions include for the management of 
impacts on surface waters.  

The EPL nominates environmental monitoring and/or permissible discharge points with 
corresponding identification numbers.  The EPL sets treatment/monitoring requirements and 
may require additional studies and/or investigations to be undertaken.  These additional 
studies/investigations are referred to as Pollution Studies or Pollution Reduction Programs 
(PRPs) and are included as conditions of the EPL by the EPA.   

A Stormwater Management Plan (SMP) was prepared for the Site under a previous EPL 
Condition (PRP U24.1).  This plan committed Caltex to implementing a stormwater 
management strategy and completing a number of stormwater management measures in a 
staged manner.  This plan and its proposed measures are an important consideration for this 
assessment. 
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Water Quality Objectives 

Water Quality Objectives are the environmental values and long-term goals that should be 
considered when assessing the likely impact of activities on waterways. These objectives are 
set out within the Australian and New Zealand Environment Conservation Council (ANZECC) 
Australian and New Zealand Guidelines for Fresh and Marine Water Quality (2000) (‘the 
ANZECC Guidelines’).  The water quality objectives have been developed for both fresh and 
estuarine and marine water.  They are not intended to act as regulatory criteria, limits or 
conditions, but offer guidance when making decisions affecting the future of a waterway 
(DECCW 2009). 

The Water Quality Objectives for Estuaries within the Georges River Catchment Management 
Area (CMA) are: 

 aquatic ecosystems - to maintain or improve the ecological condition of waters; 

 primary contact recreation - to maintain or improve water quality so that it is suitable for 
activities such as swimming and other direct water contact sports; 

 secondary contact recreation - to maintain or improve water quality so it is suitable for 
activities such as boating and fishing where there is less bodily contact with the waters; 

 visual amenity - to maintain or improve water quality so that it looks clean and is free of 
surface films and debris; and 

 aquatic foods (cooked) - to maintain or improve water quality for the production of aquatic 
foods for human consumption (whether derived from aquaculture or recreational, 
commercial or indigenous fishing). 

The Tasman Sea, to which treated effluent for the Site is discharged, is classified as a marine 
water environment. The Marine Water Quality Water Objectives/Environmental Values for the 
Sydney Metropolitan and Hawkesbury-Nepean area which includes the areas under 
Sutherland Shire Council are: 

 Aquatic ecosystem health – to maintain or improve the ecological condition of oceans 
waters; 

 Primary contact recreational – to maintain or improve ocean water quality so that it is 
suitable for activities such as swimming and other direct water contact sports; 

 Secondary contact recreation – to maintain or improve ocean water quality so it is 
suitable activities such as boating and fishing where there is less bodily contact with the 
waters; 

 Visual amenity – to maintain or improve water quality so that it looks clean and is free of 
surface films and debris; and  

 Aquatic foods – to maintain or improve ocean water quality for the production of aquatic 
foods for human consumption (whether derived from aquaculture or recreational, 
commercial or indigenous fishing).  

12.4 Method of Assessment 

This chapter and the assessments within Appendix D Water Management Report have been 
based on a number of data sources.  These included: 
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 Environment Protection Licence No. 837 and associated Pollution Reduction Programs; 

 design, layout and system information for the Project and Site from Caltex; 

 information regarding the demolition works methodology and staging from Caltex; 

 publicly available Catchment Management Authority (CMA) and NSW Government 
information including information from the Botany Bay Water Quality Improvement 
Program, Water Quality Objectives and data on surrounding areas; 

 Caltex’s Stormwater Management Plan (2012) for the Site;  

 existing surface water and wastewater studies of the Site (GHD, 1992, 1993); 

 Kurnell Township Flood Study Final Report (WMAwater, 2009);  

 Kurnell Floodplain Risk Management Plan, Final Study, April 2012 (WMAwater, 2012); 
and  

 aerial and satellite imagery. 

To assess the impacts of the demolition works, the following legislation, guidance and 
standards were used: 

 the statutory planning framework and appropriate legislative context (refer to Section 
12.3 and Chapter 5 Legislation and Planning Policy); 

 the National Water Quality Management Standards and Guidelines;  

 Floodplain Development Manual – the Management of Flood Liable Land (DIPNR, 2005); 
and 

 Australian and New Zealand Guidelines for Fresh and Marine Water Quality, National 
Water Quality Management Strategy, ANZECC 2000. 

The Water Management Assessment is predominantly qualitative in nature; however some 
quantitative data has been used where applicable. 

Flooding impacts on the Site have been projected using available information from a flood 
study conducted of the Kurnell catchment by WMAWater for the Sutherland Shire Council in 
2009 (WMAWater, 2009).  While detailed topographic level survey information, sufficient to 
develop contours, was available for the north western portion of the Site (in the vicinity of the 
wastewater treatment plant (refer to Figure 4-1)), for the remainder of the Site there was not 
enough topographical information to create a model of the existing surface.  However, 
surveyed spot levels were available to allow consideration of the potential for flooding within 
the Site.  Therefore, the Site was divided into two sections for the flood assessment. 

12.5 Existing Environment 

12.5.1 The Local Catchment 

The Site is located on the Kurnell Peninsula surrounded by marine and estuarine surface 
water bodies, which in addition to land, constitute the receiving environments for surface water 
discharges from the Site.  The main water bodies in proximity to the Site include the Tasman 
Sea, Botany Bay, Quibray Bay, Weeney Bay, and the Marton Park Wetland area (refer to 
Figure 12-1).   
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The Site is located within the Botany Bay catchment, which extends across an area of 
1,165 km2.  The catchment is part of the Greater Sydney Region of Local Land Service NSW. 

The Botany Bay Catchment has four main sub-catchments, based on the major river systems 
and other areas which drain to it. These are the: 

 Georges River catchment; 

 Cooks River catchment; 

 Woronora catchment; and 

 Botany Bay (direct discharge) catchment. 

The Site is located in the catchment area that drains directly to Botany Bay.  A substantial part 
of the catchment is highly developed with almost 40% of its area being used for urban, 
industrial or commercial purposes.   

In order to facilitate a more accurate assessment of the potential impacts of the demolition 
works, the main catchments of Botany Bay have been further divided into sub-catchments, 
based on smaller drainage areas and drainage lines. Therefore the Site falls within the Kurnell 
sub-catchment.  Information from the Kurnell sub-catchment has been used to understand the 
existing pollutant loads from the area immediately around the Site. 

The surface waters and related environments in proximity to the Site have varying 
environmental values and sensitivities. The demolition works area is close to areas of 
ecological value including:  

 Botany Bay; 

 Quibray Bay; 

 Towra Point Nature Reserve (including Ramsar wetland area and SEPP 14 wetlands); 

 Towra Point Aquatic Reserve;  

 Marton Park Wetland (a Groundwater Dependent Ecosystem); and  

 Kamay Botany Bay National Park.  
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12.5.2 Stormwater Management 

Topography within the Site is generally flat, although steeper areas exist toward the eastern 
Site boundary. Soils within the Site are sandy with sandstone bedrock. Stormwater runoff 
generally flows from the eastern boundary through pipes and open channels towards the 
northwest into the Quibray Bay, Botany Bay, and Marton Park Wetland. Some stormwater 
flows onto the Site across the eastern Site boundary from the Kamay Botany Bay National 
Park. 

Stormwater generated on the Site is collected in the Site’s stormwater system.  The 
stormwater system only collects runoff from areas of the Site that have been designated low 
risk with respect to interaction with petroleum products, including primarily the ‘non-process’ 
areas of the Site, such as roadways and building roofs. Stormwater is discharged offsite into 
three receiving water bodies, Quibray Bay and Botany Bay, or Marton Park Wetland. 

The Site has a separate oily water system to handle water that is or may be impacted by 
petroleum products, including a proportion of stormwater runoff collected from areas where 
there is or may be interaction with petroleum products such as tanks, bunds and refinery 
process areas.  This water is treated at the Wastewater Treatment Plant (WWTP) prior to 
being discharged to the Tasman Sea. 

There are seven main catchment areas on the existing Site, as shown in Figure 12-2 and 
described in Table 12-1.  

Table 12-1 Stormwater Drainage System Catchments 

Catchment Location Description 

A Eastern and northern area of the Site which includes the large eastern tank area. 

B Central area of the Site which contains majority of the refinery process areas as well as 
offices, cafe, workshops and store houses; and western part of the Site which contains 
wastewater treatment plant, western tank area, LPG loading area and storage plant, 
the Quibray Bay Stormwater Retention Basin and parking area. 

C Northern corner of the Site which includes main offices, former staff houses, gardens, 
employee car park and wetland. 

D An area between the Caltex Lubricating Oils Refinery (CLOR) and the refinery which 
contains a flare stack and concrete channel. 

E South western corner of the Site occupied by the now decommissioned CLOR, and 
which contains yard office, workshop, laboratory, maintenance, process units and tank 
compounds. 

F South eastern corner of the Site, which predominately comprises relatively 
undeveloped land and a small area of tank compound, the landfarm area (which is a 
bioremediation site), a recycling area, and a sludge lagoon. 

G North eastern undeveloped area mostly outside of the Site boundary, which is part of 
the Kamay Botany Bay National Park.  
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There are various retention, retarding and treatment systems incorporated into the Site’s 
stormwater system. The specific stormwater retention, treatment and disposal systems in each 
catchment are discussed in detail in Table 3-3 of Appendix D Water Management Report. 

The main Site catchments with the potential for interaction between petroleum products and 
stormwater are Catchments A and B (including Catchment D12), primarily along the pipeways.  
These are also the catchments in which the majority of the demolition works would occur.  

The systems incorporated into the stormwater system to regulate flow and discharge rates and 
prevent discharge of impacted stormwater from the Site are summarised as follows: 

 provision for isolation of drainage in pipeways; 

 installation of manually operated skimmer pumps at pump transfer points (pumping to the 
oily water sewer system); 

 ability to redirect stormwater to the intermediate sewer (Catchment B (including 
Catchment D) only);  

 retention in an onsite retention basin (Catchment B (including Catchment D) only); 

 discharge via siphon systems; and 

 treatment in API oil/water/solids separators. 

As the CLOR has ceased operation and has been demolished, runoff from this area is no 
longer treated prior to offsite discharge. The only exception is water that collects in the former 
CLOR oily water sewer system, which is now pumped to the Refinery/Terminal oily water 
sewer system. 

Activities and infrastructure in Catchment C and part of Catchment F are not dissimilar to 
those generally in commercial urban areas. Catchment G and much of Catchment F is 
undeveloped land.  Runoff from these areas is, consequently, similar to urban or undeveloped 
land runoff and is discharged off-site without on-site treatment. 

Stormwater from the Site is discharged, ultimately, to three receiving environments.  These 
include: 

 discharge by open drainage lines to Quibray Bay through a narrow strip of the Towra 
Point Nature Reserve and the mangrove wetland; 

 discharge into Botany Bay at Silver Beach near the wharf; and 

 discharge to Marton Park Wetland primarily by infiltration.  

Due to incidents of localised flooding on-site which resulted in oily water being discharged 
from the Site on three separate occasions in June 2010, March 2011 and April 2012, Caltex 
prepared a Stormwater Management Plan (SMP) which was submitted to the EPA on 

                                                      

12 Catchment D is no longer a separate catchment, and is now part of Catchment B.  It was originally a separate 

catchment that drained to an infiltration area in the west of the Site.  This area is now occupied by a tank and the 

drainage was modified to accommodate its construction.  It has been maintained as a separate catchment within this 

report for consistency with the Stormwater Management Plan for the Site. 
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5 October 2012.  The SMP has now been partly implemented by Caltex and implementation is 
ongoing. Caltex continues to work with the EPA to implement the ongoing stormwater 
improvement strategy to prevent localised flooding. 

Catchments A and B, the main Site catchments in which the review and improvement 
measures contained within the SMP are focussed, are the main areas where the demolition 
works would take place. The SMP is further discussed in Section 12.5.6.  

12.5.3 Stormwater Quality 

The current stormwater treatment systems are designed to address suspended solids 
(settleable) and phase separated petroleum hydrocarbons.  The key water quality 
management strategy adopted by the Site has been to prevent, to the extent practicable, 
interaction between petroleum hydrocarbons and stormwater. 

The main stormwater quality threats arise from Catchments A and B.  The remaining 
catchment areas have a lower risk of impacting significantly on stormwater quality.  It is 
expected that when stormwater flows are within the hydraulic and treatment capacity of the 
Site’s stormwater treatment systems, the stormwater quality would exhibit similar 
characteristics to stormwater runoff from the surrounding urban areas.  This assessment is 
based on: 

 the nature of the Site’s existing infrastructure, products, and activities within the 
stormwater system catchments; 

 the fact that the Site’s stormwater management system separates stormwater and oily 
water; and 

 the reduced risk of discharging impacted stormwater as a result of retention treatment of 
stormwater for the removal of oil and sediment.  

12.5.4 Oily Water Management 

The existing Oily Water Management System (OWMS) at the Site collects process effluent 
and rainfall runoff from areas of the Site where there is potential for interaction of water 
streams with petroleum products.  Oily water is collected in the OWMS and is transferred to 
the wastewater treatment plant.   

Oily water is treated in the WWTP. The treatment process utilises physical, chemical and 
biological treatment to treat the oily water.  Under the current EPL conditions, all wastewater 
must be treated using the biotreator in the WWTP or the oil-water separators/induced air 
floatation system prior to discharge at Yena Gap. Section 5.2.3 of Appendix D Water 
Management Report describes the WWTP treatment process. 

Following the shutdown of the refinery, the overall oily water volume and contaminant load 
would reduce substantially. As discussed in the assessment for the conversion works, the 
WWTP will continue to operate under the existing EPL until the Project is completed. 

12.5.5 Flood Risk 

The Site lies at south eastern portion of the Kurnell township catchment. According to the 
Kurnell Township Flood Study Final Report (WMAwater, 2009), prepared on behalf of 
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Sutherland Shire Council, Kurnell is susceptible to flooding from both rainfall and tidal 
inundation. Its localised depression and low lying topography can make it vulnerable to 
extensive flooding (WMAwater, 2009). 

Flooding within the Kurnell Catchment may occur as a result of the following factors, which 
can occur in combination or in isolation: 

 high tide or storm surge which causes water levels to elevate in Botany Bay and Quibray 
Bay; 

 intense rainfall which causes water levels to elevate within the open channel that runs 
beside Captain Cook Drive and along roads and through private property. The rise in 
water level may also be affected by constrictions, e.g. culverts, blockages, fences and 
buildings; 

 local runoff ponding in low lying areas that has limited potential for drainage. Flooding 
may be exacerbated by inadequate or blocked local drainage provisions and restricted 
overland flow paths; and 

 tsunami impact on the east coast of Australia from a tsunami arising from subduction 
zone earthquakes in the Pacific. 

The proximity of the Site to Quibray Bay means flood behaviour for the Site is influenced by 
storm tide effects.  Flooding of the Site can be caused by: 

 high rainfall over the catchment; 

 elevated tidal levels at the drainage outfalls; or 

 a combination of both. 

Flooding of land from surface water runoff is usually caused by intense rainfall events.  No 
flood modelling for the Site has been completed. The Kurnell Township Flood Study Final 

Report (WMAwater, 2009) provided flood modelling for the township of Kurnell but excludes 
the Site.  This study concluded that Captain Cook Drive, near the western boundary of the Site 
will be overtopped during the 1% year (also known as a 1 in 100 year) Annual Exceedance 
Probability (AEP) flood. Similarly provisional hydraulic hazard mapping of the Kurnell 
Township indicated that most of the areas which were classified as ‘High Risk’ from flooding 
are wetlands (including part of the Quibray Bay wetlands and Marton Park wetlands) located 
near the western and northern boundaries of the Site.  

The impacts of flood events on the Site were not directly assessed in the WMAwater study 
(2009) for the Sutherland Shire Council (SSC). The Site is generally elevated above the 
surrounding low lying areas on the western and northern boundaries, and the on-site bunding 
around petroleum products storage areas effectively increases the flood height that would 
need to be present for any interaction between petroleum products and flood waters to occur. 

12.5.6 Stormwater Management Plan 

As previously discussed, there have been occasions of oily water discharge from the Site 
during periods of very high rainfall. This is known to have resulted from flooding in Catchment 
B with the discharge having occurred through the cooling water outfall into Botany Bay. In 
response to stormwater quality impact issues regarding the Catchment B stormwater system, 
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the EPA imposed a requirement under the previous EPL PRP condition (PRP U24.1) for 
Caltex to prepare a Stormwater Management Plan (SMP) to prevent the discharge of 
contaminated waters from the Site at all times.  This SMP was to be implemented in a staged 
manner. This plan was prepared and submitted on 5 October 2012.   

The various elements of the strategy are outlined in Section 3.2.6 of Appendix D Water 
Management Report. The SMP has now been partly implemented by Caltex and 
implementation is ongoing.  The key actions that have been taken to date include: 

 All major stormwater infrastructure on the Site was inspected by CCTV and cleaned in 
2013. 

 A number of specific stormwater system improvement projects have been implemented, 
including: 

– Modification of the Main Pipeway siphon system and installation of a new oil skimmer 
to improve performance of these systems. 

– Construction of retention walls to prevent stormwater from the Main Pipeway in 
Catchment A from entering Pipeway A and B in Catchment B. 

– Increase in the bund height of some Oily Water System infrastructure to reduce the 
potential for interaction between this system and stormwater. 

– Diversion of runoff from a contractors carpark in Catchment B to Catchment C to 
reduce load on Catchment B systems; and 

– Hydraulic improvement to stormwater retention and treatment systems in Catchment B 
to reduce the potential for flooding in this area. 

 Design of a National Park Stormwater Diversion system has been completed.  This 
involves intercepting some of the Kamay Botany Bay National Park stormwater inflows in 
Catchment A at the eastern Site boundary and diverting these via a relined pipeline inside 
the refinery’s northern and western perimeter directly to the lower part of the catchment 
where stormwater flows into the main pipeway. This project is currently being 
implemented and is planned to be completed in the first quarter of 2015. 

 Stormwater flow monitoring to improve understanding of current Site stormwater flows 
has commenced.   

The actions within the SMP will continue to be implemented concurrently with the Project.  

12.5.7 Water Supply and Usage 

In 2010/11, the Site consumed approximately 6 ML of potable water per day for process 
operations and 1 ML per day for amenities.  At this time, the refinery was in full operation 
(though the CLOR was no longer operating) and the Site workforce was up to a maximum of 
about 1,385 persons.  As the conversion works progress, the process and amenities water 
usage will decline.  

The refinery will have shut down by the end of 2014, and at that stage, a substantial portion of 
the potable water usage as process water (about 6 ML/d in 2010/11) would have ceased. It 
has been estimated that a maximum of 1ML/d would be required for the ongoing operation of 
the terminal.  
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The domestic type water usage (drinking, toilets, showers, lunchroom, etc.) would decline 
significantly with the decrease in employee and contractor workforce.   

The predicted overall potable water usage post conversion works, as discussed in the 
conversion works EIS, is predicted to be less than 10% of the 2010/11 usage, i.e. less than 
1 ML/d.  

The Site has a comprehensive fire protection system, which (amongst many other features) 
includes an extensive fire water ring main and fire hydrant system. Two firewater storage 
tanks at capacity of 8 ML each are available from the north and south (R4Risk, 2012).  

The Site’s firewater is supplied by municipal potable water. Firewater will still be required for 
the terminal.  

12.6 Impact Assessment 

12.6.1 Stormwater 

Demolition Works 

The demolition works would be staged and would occur in all catchments, although the 
majority of the works would be within Catchments A and B (refer to Figure 12-2).   

Potential impacts to stormwater associated with the demolition works include those arising 
from demolition and ground disturbance works (i.e. potential impacts to stormwater run-off 
quality), as well as potential changes to the operation of stormwater catchments in the short 
and longer term (i.e. catchment hydraulics). 

Stormwater quality impacts could arise from: 

 erosion and entrainment of dust, soil and other material in stormwater from areas where 
ground disturbance works and excavation are required; 

 leaks of fuel and hydraulic fluid from various plant items required for the demolition works 
potentially impacting on stormwater quality; 

 leaks of residual matter from within redundant plant and equipment prior to removal, 
which could impact rainwater runoff quality; and 

 impact on stormwater quality arising from interaction with contaminated soils potentially 
exposed by demolition and/or excavation works. 

Catchments A and B both have controls in-place that remove suspended solids from 
stormwater by sedimentation and remove oil by gravity separation.  These would remain in 
place throughout the duration of the demolition works.  Given that the demolition works are 
only planned to proceed following the deinventoring, depressurisation and cleaning of 
redundant plant etc., it is expected that only minor amounts of hydrocarbon residues would 
potentially be present prior to the demolition works occurring.  

The demolition of tanks and process unit areas to grade has the potential to unearth 
contaminated soils, which if exposed, could impact stormwater runoff quality. 

The management of potential impacts on stormwater runoff quality during the demolition works 
would be detailed within a Demolition Environmental Management Plan (DEMP). The DEMP 
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would include specific management plans including a Contamination Management Plan and a 
Soil and Water Management Plan. The measures documented within these plans would be 
implemented to avoid or mitigate potential stormwater quality impacts from the demolition 
works.  The measures that would be included within the DEMP are discussed in more detail in 
Section 12.7. 

Post Demolition 

Surface Water Management 

The existing stormwater management system at the Site would remain intact once all of the 
demolition works are complete.  The Site stormwater receiving environments would also not 
change. 

The main ongoing potential impact on catchment yields following the demolition works are on 
Catchment B, where the refinery process units are located.  These areas would be 
disconnected from the oily water sewer system and some bunding and oily water sewer 
system connection infrastructure would be removed. Infrastructure above grade, and some 
foundations and concrete slabs would also be removed. 

The removal of this infrastructure in the refinery process area would increase the effective 
area of Catchment B, and hence stormwater yield. However, the increase in yield would not be 
expected to be proportional to the increase in area. This is because the removal of the hard 
surface areas within the refinery process area would decrease the amount of runoff generated 
compared to when the area previously discharged to the oily water sewer system. Overall, the 
impact on the system hydraulics is not expected to be significant but this would be confirmed 
by the modelling to be conducted for the SMP. 

Following the demolition phase, bunded tank farm areas would remain connected to the 
OWMS, regardless of whether they contain tanks. Bunds would be drained by manual drain 
valve operation. 

The quality of stormwater arising from the Site during and following the demolition works 
would be of a similar character as is currently the case. Potentially contaminated water would 
be directed to the OWMS and managed in accordance with the EPL. Stormwater would be 
managed with existing systems.  

Overall, the change in volume and quality of stormwater discharged from the Site, arising from 
the demolition works is not expected to be significant. The Site stormwater system would 
continue to be reviewed and improved in line with the requirements of the SMP. 

12.6.2 Oily Water Management 

During the demolition works, the refinery process area would be disconnected from the 
OWMS and some of the infrastructure would be removed from beneath the refinery process 
units. The OWMS in remaining areas including the eastern and western tank farm areas would 
be kept in service throughout the conversion works, and stormwater runoff from these bunded 
areas would continue to be routed to WWTP, regardless of the removal of some of the tanks. 
Tank bunded areas and tank water drains would remain largely unchanged and flow from 
these areas would continue to be treated in the WWTP. The Site would continue to handle 
ballast and pipe wash water, though the quantities may vary from those currently handled. 
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In addition, with the shutdown of the cooling water system, the intermediate sewer system 
would be directed to the OWMS.  This potential increase in load on the system would be more 
than offset by the significant reduction in load arising from the shutdown of the refinery. 

Following the shutdown of the refinery during the conversion works, the overall oily water 
volume and contaminant load would reduce substantially. This would be slightly offset by an 
increase arising from the redirection of the intermediate sewer system from the cooling water 
system to the OWMS during and after the demolition works. The WWTP would continue to 
operate under the existing EPL until the Project is complete. The treated wastewater effluent 
generated during and after the demolition works, would continue to be discharged to Yena 
Gap in accordance with the current EPL. 

12.6.3 Flooding 

The risk profile of the Site with respect to the ability to accommodate high rainfall events 
and/or broader flooding events would not significantly change from that which currently exists 
during and following the demolition works.  The existing tank farm bunds would be left intact, 
even if the tank within it is removed.  While some redundant infrastructure would be removed 
the existing ground levels would essentially be the same, and hence there would be no 
significant change in the flooding risk profile. 

12.6.4 Water Supply and Usage 

Water supply would be required during the demolition works for a range of uses including: 

 dust suppression; 

 general cleaning; and 

 general workforce amenities. 

This water would be potable water supplied by Sydney Water.  Existing supply infrastructure 
would be utilised.  Some onsite water supply infrastructure, particularly in the refinery process 
area, would be removed during demolition works.  The firewater system would be supplied by 
potable water only. The overall Site water demand during the demolition works would be 
significantly lower than current usage, but marginally higher than when the Project is 
complete.  Water demand during the demolition works is estimated at 1 ML/d.  

The demolition works would result in peak increase of approximately 230 employees and 
contractors at the Site.  This corresponds to about 173 kL/d potable water usage above the 
amount anticipated for when the Project is complete.  

The demolition works would utilise the existing domestic wastewater infrastructure.  
Reductions in domestic wastewater volumes would be approximately proportional to workforce 
reductions.  There would be no other significant changes to domestic wastewater 
management on the Site arising from the demolition works.  It would continue to be pumped to 
the Sydney Water sewerage system for treatment at the Cronulla Treatment Plant.   
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12.7 Mitigation 

12.7.1 Demolition works 

Stormwater 

Measures to manage potential impacts to stormwater runoff quality during the demolition 
works would documented within DEMP. The DEMP would include a Contamination 
Management Plan and a Soil and Water Management Plan.  Where relevant, these plans 
would include measures that are consistent or similar with those detailed within the 
Conversion Works CEMP. 

A number of management and mitigation measures would be used to minimise soil erosion, 
sedimentation and contamination of nearby surface waters.  Measures that would also avoid 
or manage potential impacts on soils and groundwater have been detailed in Chapter 9 Soils, 
Contamination and Groundwater and are not repeated here.  These measures would help 
manage potential impacts on surface water receptors.  Key amongst these would be to 
complete the demolition works in line with ‘The Blue Book’ Managing Urban Stormwater – 

Soils and Construction Volume 1 and 2 (Landcom, 2004).   

Although the total area affected by ground disturbance work is significant, the works would be 
staged, effectively minimising the area of ground disturbing activities at any one time. The 
demolition works would be undertaken in a manner to minimise the potential for soil erosion 
and sedimentation.  

Measures to be implemented during the demolition works to protect stormwater quality 
include: 

 Stormwater or groundwater ponded in excavations would be sent to the WWTP, unless it 
is tested and is of suitable quality to be directed to stormwater; 

 Installation and maintenance of silt fencing and/or alternate sediment control measures 
around soil stockpiles and disturbed areas or areas where dust suppression is being 
undertaken as required; 

 Regular inspection of soil stockpiles/excavation areas, including following rainfall events; 
and 

 Regular inspections of stormwater drains down hydraulic gradient of disturbed areas. 

Some oily water sewer infrastructure connecting process units and from beneath the refinery 
process areas is to be removed as part of the demolition works. Stormwater previously 
directed to the oily water sewer would then flow to the stormwater system, infiltrate into the 
ground or evaporate. If during the demolition works, stormwater quality is impacted, the 
potential for diversion of stormwater to the intermediate sewer system exists and would be 
used as required. 

Flooding 

A small section of the north west of the Site is classified as medium flood risk, based on SSC 
criteria. This area has been subject to some localised flooding in the past, in response to 
which Caltex has assessed, identified, and is in the process of implementing, a range of 
improvement measures, including: 
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 implementation of the SMP, which is in part specifically focused on addressing flooding in 
this area; 

 completion of a review of all electrical equipment, which had identified the need to 
increase the height of a substation and switchroom in the medium risk area, which has 
now been implemented; and 

 modifications to the wastewater treatment system and infrastructure that would follow the 
completion of the Project. 

The SMP will improve the ability of the Site to handle stormwater and as a result will reduce 
the risk of catchment flooding. The monitoring component of the SMP will inform a stormwater 
model, which in turn will provide the basis for identifying future stormwater management 
improvements, where required.  Further consideration of the flood risk along the north eastern 
boundary is required. The implementation of the SMP and further changes to the stormwater 
system following completion of the Project and following future remediation works would result 
in changes to flood risk on the Site.  As such, Caltex will reassess the flood risk during the 
remediation works to ensure that future flood risks to the Site are understood and 
appropriately managed.  A management and mitigation measure addressing this issue has 
been agreed in consultation with SSC and included in Table 12-2 below. 

12.8 Summary 

This assessment has sought to identify and assess the potential surface water impacts 
resulting from the demolition works.  The assessment concluded that the demolition works are 
likely to result in negligible or minor and short term impacts on the environment provided 
adequate management measures are implemented.  

Potential impacts related to stormwater include those arising from demolition and ground 
disturbance works (i.e. impacts to storm water run-off quality), as well as potential changes to 
the operation of stormwater catchments in the short and longer term. These potential impacts 
can be managed by implementing a number of existing management and mitigation 
measures. 

The existing Site stormwater system with its stormwater retention and treatment systems 
would remain intact once all of the demolition works are complete.  The Site stormwater 
receiving environments would also not change. Overall, the impact on the system hydraulics 
resulting from demolition works including the removal of infrastructure and paved surfaces is 
not expected to be significant but this would be confirmed by the modelling to be conducted for 
the SMP. 

The demolition works would not be expected to change the flood risk profile nor would it 
change the ability to accommodate high rainfall events and/or broader flooding events from 
that which currently exists.  

The management of stormwater and flooding at the Site would continue to be studied and 
improved as the measures within the SMP are completed and implemented.  The key 
measure to manage and mitigate future stormwater impacts on the Site would be the 
successful implementation of the SMP in consultation with EPA.  Equally, wastewater 
discharges from the WWTP would remain within existing EPL limits. 
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Table 12.2 presents the relevant management and mitigation measures for this chapter.  
Additional relevant measures are detailed in Chapter 9 Soil, Groundwater and 
Contamination, Chapter 10 Human Health and Ecological Risk and Chapter 11 Waste 
Management.  

Table 12-2 Management and Mitigation Measures- Surface Water, Wastewater and Flooding 

Management and Mitigation  

Measures 

Demolition 

Design Demolition  

A Soils and Water Management Plan would be developed 
as a sub plan to the DEMP. Measures to be included in the 
plan and implemented during the demolition works to 
protect stormwater quality would include: 

• Stormwater or groundwater ponded in excavations 
would be sent to the WWTP, unless it is tested and is 
of suitable quality to be directed to stormwater; 

• Silt fencing and/or alternate sediment control 
measures would be installed around soil stockpiles 
and disturbed areas or areas where dust suppression 
is being undertaken; 

• Regular inspection would be undertaken of soil 
stockpiles/excavation areas, including following 
rainfall events; 

• Regular inspections would be undertaken of 
stormwater drains down hydraulic gradient of 
disturbed areas; and 

• If stormwater quality is impacted during the 
demolition works in areas that have been disturbed, 
water would be diverted to the intermediate sewer 
system. 

  

Caltex would continue to implement the measures within the 
Stormwater Management Plan for the Site.  This plan has been 
produced in response to Environment Protection Licence No. 
837, PRP U24.1: Stormwater Catchment and Management 
Plan. The SMP has committed Caltex to implementing a 
Stormwater Management Strategy and completing a number of 
stormwater management measures in a staged manner.  
Measures include: 
• Ongoing maintenance of the existing stormwater system; 
• Implementation of a number of projects to improve the 

infrastructure, reduce the potential for the refinery to flood, 
and prevent contaminated stormwater leaving the refinery 
premises; 

• Working with the NSW Office of Environment and Heritage 
(OEH), NSW EPA and Sutherland Shire Council to divert 
to flow of stormwater from the National Park away from 
the Site’s stormwater system to the Sutherland Shire 
Council’s stormwater infrastructure; 

• Carrying out stormwater flow monitoring; and 
• Updating the Site’s stormwater system performance 

model to account for the changes to the stormwater 
system infrastructure that can then be used as a tool to 
assess future modifications, as necessary. 

  
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Management and Mitigation  

Measures 

Demolition 

Design Demolition  

• This work would be completed in consultation with NSW 
EPA. 

Discharges from the Wastewater Treatment Plant would be 
within existing EPL limits during demolition, construction and 
operation.  Any required change to this Oily Water 
Management System would be discussed and agreed with 
NSW EPA. 

  

The measures and processes currently in place at the Site to 
prevent any loss of contaminant would be maintained 
throughout the demolition, construction and operation phases 
of the Project.  All bunds on tanks which are retained in service 
would meet the capacity requirements of Australian Standard 
AS1940 during the operation of the Project. 

  

Caltex undertakes a flood study, commencing within 3 months 
of completion of demolition works that assesses potential flood 
risks from the Site to the Kurnell township, with a particular 
emphasis on the impacts from surface water entering the Site 
from land to the east and south of the Site and whether current 
diversion methods are appropriate.   
Caltex to remain in consultation with Sutherland Shire Council 
throughout the flooding investigation works to identify a 
mutually acceptable solution to potential flood risks along the 
north eastern boundary of the Site. The timing and form of 
consultation is to be mutually agreed by both parties (Caltex 
and Sutherland Shire Council) and outlined within a written 
document to be produced by Caltex prior to commencement of 
the flood study.  It shall include regular reporting updates and 
milestone meetings, for example, at the Scope of Works, 
concept design, at the issuing of the draft report to discuss 
results and recommendations as a result of the study. 

  

 

 




