
S U B M I S S I O N S   R E P O R T

Kurnell B Line Upgrade

June 2011





Submissions Report:  Kurnell B Line Upgrade 

 

j:\jobs\43177740\6 deliv\submissions report\submissions report_final_v2.doc 

Project Manager: 

 

 
…………………………… 
William Miles 
Associate Environmental Scientist 

Author: 

 

 
…………………………… 
Harry Quartermain 
Environmental Planner 

 

URS Australia Pty Ltd 

Level 4, 407 Pacific Highway 
Artarmon NSW 2064 
Australia 
T: 61 2 8925 5500 
F: 61 2 8925 5555 

Reviewer: 

 
 

…………………………… 
Chris Fay 
Associate Environmental Scientist 

Date: 
Reference: 
Status: 

28 June 2011 
43177740/01/01 
Final 

 
Document copyright of URS Australia Pty Limited. 

This report is submitted on the basis that it remains commercial-in-confidence. The contents of this 
report are and remain the intellectual property of URS and are not to be provided or disclosed to third 
parties without the prior written consent of URS. No use of the contents, concepts, designs, drawings, 
specifications, plans etc. included in this report is permitted unless and until they are the subject of a 
written contract between URS Australia and the addressee of this report. URS Australia accepts no 
liability of any kind for any unauthorised use of the contents of this report and URS reserves the right 
to seek compensation for any such unauthorised use. 

 

Document delivery 

URS Australia provides this document in either printed format, electronic format or both. URS 
considers the printed version to be binding. The electronic format is provided for the client’s 
convenience and URS requests that the client ensures the integrity of this electronic information is 
maintained. Storage of this electronic information should at a minimum comply with the requirements 
of the Commonwealth Electronic Transactions Act (ETA) 2000. 

Where an electronic only version is provided to the client, a signed hard copy of this document is held 
on file by URS and a copy will be provided if requested. 

 





Submissions Report:  Kurnell B Line Upgrade 

43177740/01/01 i 

Table of Contents 

1 Introduction .......................................................................................................1 

1.1 Project Context ..................................................................................................1 

1.2 Project Location and Description.....................................................................1 

1.3 Environmental Assessment..............................................................................1 

2 Summary of Submissions ................................................................................3 

3 Response to Submissions ...............................................................................5 

3.1 Introduction ........................................................................................................5 

3.2 Consultation .......................................................................................................5 

3.3 Water ...................................................................................................................6 

3.4 Noise ...................................................................................................................7 

3.5 Contamination....................................................................................................8 

3.6 Safety ..................................................................................................................9 

3.7 Licences............................................................................................................11 

4 Revised Statement of Commitments.............................................................13 

4.1 Introduction ......................................................................................................13 

4.2 Revised Commitments ....................................................................................13 

4.3 Additional Commitments ................................................................................14 

5 Limitations.......................................................................................................17 

 

Tables 

Table 2-1 Summary of Government Agency Submissions ............................................................... 3 

Table 2-2 Summary of Private Submissions..................................................................................... 3 

Table 4-1 Commitments to be Replaced ........................................................................................ 13 

Table 4-2 Revised Commitments.................................................................................................... 13 

Table 4-3 Additional Commitments ................................................................................................. 14 

 

Appendices 

Appendix A Summary of Submissions 

Appendix B Submissions 

Appendix C Hazards and Risk Assessment (PHA and Addendums) 

Appendix D WorkCover Approval Letter 



Submissions Report:  Kurnell B Line Upgrade 

 

43177740/01/01 

 



Submissions Report:  Kurnell B Line Upgrade 

43177740/01/01 1 

1 

1 Introduction 

1.1 Project Context 
Caltex Refineries (NSW) Pty Ltd (hereafter referred to as Caltex) is in the process of upgrading the 
existing Kurnell Jet Fuel Pipeline (B Line) (KBL), which runs from Caltex’s Kurnell Refinery, under 
Botany Bay, to the Caltex Banksmeadow Terminal and then on to Sydney Airport.  The pipeline is 
used to carry jet fuel from the refinery, and other terminals, to service the airport.   

This Report responds to, and addresses, the submissions received following the public exhibition of 
the Environmental Assessment (EA) which has been produced in response to the planned upgrade 
works under Part 3A of the Environmental Planning and Assessment (EP&A) Act (1979).  

1.2 Project Location and Description 
The Kurnell Refinery and Banksmeadow Terminal are located on opposite sides of Botany Bay in the 
southern part of metropolitan Sydney.  The Kurnell Refinery is located on the Kurnell Peninsula within 
Sutherland Shire approximately 30 kilometres (km) south of Sydney’s Central Business District (CBD).  
The refinery is bordered by Botany Bay National Park to the east, Captain Cook’s Landing Place Park 
to the south, Bonna Point Reserve in the west and the community of Kurnell to the north.   

Banksmeadow Terminal is located on the north side of Botany Bay, approximately 12km south of 
Sydney’s CBD.  The Terminal is bounded by industrial storage facilities to the north, the Patrick 
Stevedores Container Terminal to the south, the P&O Trans Australia Terminal to the east, and 
Penrhyn Road and the Penrhyn Estuary to the west.  Access to the Terminal is off Penrhyn Road. 

Caltex is proposing to upgrade the KBL so as to increase its available capacity and improve the 
reliability of delivery of jet fuel to Sydney Airport.  At the Kurnell Refinery the proposed works involve 
installing new transfer pumps, coalescers, a new pigging1 station and other associated plant.  The 
length of pipeline that runs from the refinery itself up to and on the wharf to the tie in point before the 
pipeline enters Botany Bay will be decommissioned.  A new KBL pipeline will be installed alongside 
the existing KBL.  The works will also relocate the pigging station at the wharf to the same location as 
the new the transfer pumps.   

At Banksmeadow Terminal the proposed works involve installing booster pumps, one coalescer, a 
number of valves, refurbishment of the pigging stations, installation of a variable speed drive (VSD) 
switchroom as well as installation of other mechanical and electrical plant.  

Further details regarding the Project can be found in Chapter 3 Project Description of the EA. 

1.3 Environmental Assessment  
An Environmental Assessment (EA) was prepared under Part 3A of the Environmental Planning and 
Assessment Act 1979 (EP&A Act) to assess the environmental impacts of the Project. The EA was 
placed on public exhibition between 29 April and 3 June 2011. It was also made available on the NSW 
Department of Planning and Infrastructure (DoPI) website. During this period, submissions were 
invited from anyone with an interest in the Project.  

                                                      
1 Pigging in the maintenance of pipelines refers to the practice of using pipeline inspection gauges or 'pigs' to perform various 
operations on a pipeline without stopping the flow of the product in the pipeline.  These operations include, but are not limited to, 
cleaning and inspection of the pipeline. This is accomplished by inserting the pig into a 'pig launcher'. The launcher is then 
closed and the pressure of the product in the pipeline is used to push it along down the pipe until it reaches the receiving trap - 
the 'pig catcher'.  Pigs are usually bullet shaped and are tailored to the size of the pipe. 
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Appendix A provides a summary of all the submissions and Appendix B presents the submissions in 
full. 

 

Clause 75H(6) of the EP&A Act requires the Proponent (Caltex) to prepare and submit: 

 a response to the issues raised in these submissions;  
 a Preferred Project Report (PPR) that outlines any proposed changes to the Project to minimise the 

environmental impact; and 
 a revised Statement of Commitments (SOCs).  

Following consideration of the submissions, no significant changes to the design described in the EA 
are proposed. As such, no PPR has been prepared as part of this Submissions Report.  

The submissions report comprises the following: 

 Section 1: Background, context and references.   
 Section 2: A summary of the submissions. 
 Section 3: Response to the submissions.    
 Section 4: The revised SOCs for the Project.    

The submissions report is supported by the following Appendices: 

 Appendix A: Summary of submissions. 
 Appendix B: The submissions as issued.  
 Appendix C: The Preliminary Hazard Assessment (PHA) as issued with the EA in Appendix E and 

two subsequent addendums addressing comments by the Major Hazards Unit at DoPI and 
Workcover. 

 Appendix D: Approvals received from WorkCover. 
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2 Summary of Submissions 

Fourteen submissions were received in response to the public exhibition. Ten were from statutory 
government bodies and four were from individuals, groups or companies.  Table 2-1 groups each of 
the Government Agency submissions under similar environmental aspects and outlines where in 
Chapter 3 each aspect is addressed.   

Table 2-1 Summary of Government Agency Submissions 

Issue 
Category 

Government Agency 
Submission Report 
Section Addressed 

Consultation  NSW Office of Environment and Heritage (OEH) Section 3.2 
Water NSW OEH 

City of Botany Bay 
Section 3.3 

Noise  
 

NSW OEH 
Sutherland Shire Council 
City of Botany Bay 

Section 3.4 
 

Contamination Sydney Ports Authority Section 3.5 

Safety NSW Department of Planning and Infrastructure (DoPI) 
Workcover 
Fire and Rescue NSW 

Section 3.6 

Licences  NSW OEH 
City of Botany Bay 

Section 3.7 

Submissions were also received from NSW Road and Traffic Authority and NSW Office of Water.  
These submissions have not been considered further as they did not raise any issues with the Project 
(see Appendix B for the full submission).   

Table 2-2 groups each of the submissions from individuals, groups and other non statutory bodies 
under similar environmental aspects and outlines where in Chapter 3 each aspect is addressed. 

Table 2-2 Summary of Private Submissions 

Issue 
Category 

Stakeholder 
Submission Report Section 

Addressed 

Consultation  Patrick Terminals Pty and Ms Rosmrie Darrietta Section 3.2 
Noise Anonymous Section 3.4 
Contamination  Anonymous Section 3.5 
Safety Anonymous Section 3.6 

The submission received from Sydney Airport Corporation Ltd did not raise any further issues and was 
strongly in favour of the Project (refer to Appendix B).  Therefore it has not been considered further. 
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3 Response to Submissions 

3.1 Introduction 
The submissions that were received fall into six categories, these are as follows: 

 Consultation; 

 Water Management; 

 Noise; 

 Contamination; 

 Safety; and 

 Licences. 

This Chapter provides responses to each of the issues raised in the submissions.  The responses 
have been made against the relevant environmental aspect.  These aspects are explored in the 
following sections.  

3.2 Consultation 
A submission was received from Ms Rosemrie Darrietta that raised concerns relating to a number of 
issues surrounding the Caltex operation on the Kurnell Peninsular. A specific concern was the lack of 
public consultation relating to the Project.  The OEH submission suggested that, specifically with 
regard to noise, a Community Consultation Plan (CCP) be developed in addition to the CEMP.  

A submission was received from Patrick Terminals of Port Botany seeking a map of the proposed 
works and an assessment of the potential impact of the Project on their operations.  

Response  

Caltex is engaged in an ongoing program of community consultation to ensure that a proactive 
dialogue is maintained between the community in Kurnell and Caltex.  As noted in Section 5.5 of the 
EA, Caltex advertise, and undertake, a quarterly consultation event with the community at Kurnell to 
allow any concerns to be addressed.  A presentation of the Project was made at this event on 21 
February 2011 and 16 May 2011.  At the end of these presentations the community was asked for its 
views and no issues were raised.  Equally, information regarding the Project has been made available 
through the DoPI website since the DGRs were issued on the 18 January 2011 and since the EA went 
on exhibition on 29 April 2011.  All of this consultation effort predates the press article in the St. 
George and Sutherland Shire Leader of 26 May 2011, and accords with due process relating to 
advertising and publicising the EA as defined under the EP&A Act. 

Caltex has recognised the importance of community consultation during construction, particularly with 
regards to noise, by including within Sections 12.7 and 18.2 of the EA the commitments: 

1. Community consultation with local residents would be undertaken to assist in the alleviation of 
community concerns.  A complaints register would be maintained.  

2. Any noise complaint(s) would be investigated immediately and noise monitoring would be 
undertaken to ascertain the extent of any exceedance at the locations concerned. Reasonable and 
feasible measures would then be implemented to reduce noise impacts.  

OEH have asked that a CPP be prepared.  This CPP can incorporate the commitments listed above, 
as well as the CPP recommendations detailed within the OEH submission (refer to Appendix B).  



Submissions Report:  Kurnell B Line Upgrade 

3 Response to Submissions 

6 43177740/01/01 

Caltex commit to producing a CPP for the construction phase of the Project (refer to Section 4.3 of 
this report). 

Maps of the proposed works have been made available within Chapter 3 Project Description of the 
EA (refer to Figures 3-2, 3-3 and 3-4).   

The works at the Banksmeadow Terminal are limited to the existing site boundary and will have no 
direct effect on the operations at Patrick Terminals. A number of impacts, such as the potential 
increase in traffic or the impact of noise, have the potential to affect neighbours during construction. 
These potential impacts have been assessed within the EA, and where appropriate measures have 
been put into place to mitigate any adverse impacts.  Commitments to address any adverse impacts 
are included within the draft SOCs contained within the EA, with relevant updates contained within 
Section 4.1 of this report.  

3.3 Water 
The OEH submission requested that: 

 All clean stormwater be diverted away from contaminated areas at the site and beneficially reused 
or directed into existing stormwater drains. 

 Clean areas must be maintained in a satisfactory manner to ensure pollution of waters does not 
occur. 

 All contaminated water from the premises must be captured and stored at the premises and 
beneficially reused where safe and practicable to do so or removed from the site and appropriately 
treated and disposed of by a licenced waste disposal contractor. 

 
The City of Botany Bay submission noted that the EA does not address sea level rise. 

Response 

As outlined within the EA in Sections 7.3.2 and 7.3.3, the existing stormwater management at the 
Kurnell Refinery and Banksmeadow Terminal provide measures to separate clean stormwater and 
potentially contaminated stormwater.  Commitments included within Sections 7.7 and 18.2 of the EA 
also address these concerns.  The most relevant commitments include: 

 Groundwater removed by dewatering, and any runoff that may accumulate in excavations, would 
be periodically tested for elevated levels of contamination.  Any water removed by dewatering that 
was considered contaminated would be disposed of into the oily water system and treated in the 
Waste Water Treatment Plant (WWTP). 

 Clean water removed through the dewatering process would be collected and re-used onsite where 
possible to minimise discharges to the stormwater drainage system. 

 In the event of prolonged wet conditions creating vulnerability for water quality impacts, Caltex 
would direct the contractor to cease work at any location where it is considered that there is a 
significant risk to water quality until conditions improve. 

 A Groundwater Management Plan (GWMP) would be developed to manage contaminated 
groundwater and prevent the infiltration of contaminated runoff. This plan would be included as part 
of the CEMP. 

Section 7.6 of the EA states that clean water would be disposed of in the stormwater drainage 
system or reused on site.  When reused, the clean water would be used for: 
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 wetting down stock piles for dust management control; 
 wetting down work areas within the Right of Way for dust management control; and 
 irrigation of grassed areas within the Right of Way. 
 

As noted within the City of Botany Bay submission the policies relevant to sea level rise are outlined 
with Section 7.3.2 of the EA.  A discussion of the impact of the Project on sea level rise is provided in 
Section 7.4.1 of the EA.  As noted within the EA, the Project represents essentially upgrade works of 

existing infrastructure across locations where similar activities have proceeded for some time. Aside 
from an overall increase in the capacity of the pipeline, climate change induced processes would not 
represent a significantly different level of risk or hazard to the ongoing operation of the upgraded 
infrastructure compared to the infrastructure as it currently exists.  Indeed the relocation of the pigging 
launching system from Kurnell Wharf to within the boundaries of Kurnell Refinery is likely to reduce the 
exposure of this infrastructure to immediate coastal risks; a measure that is in line with NSW Coastal 
Planning Principles and stated in Section 7.4.1 of the EA. 

3.4 Noise 
The OEH Submission suggested that the construction working hours should be 7am to 6pm Monday 
to Saturday, as per the current commitment within the EA.  The submission also requested that a 
Construction Noise and Vibration Management Plan (CNVMP) be developed and a number of 
recommendations for this plan were made.  

The submission from Sutherland Shire Council highlighted two main areas of concern regarding 
noise.  These were: 

 The hours of operation stated within the EA are outside those contained within the NSW Interim 

Construction Noise Guidelines (ICNG) (NSW DECC, 2009).  The ICNG states that work on 
Saturdays may be carried out between 8am and 1pm. The current commitment from the Project is 
to limit work to between 7am and 6pm Monday to Saturday.  The submission also notes that the 
levels of construction noise are likely to be above the recommended limits. The Council made the 
following suggestions within their submission. 

To minimise the noise impact on the surrounding environment all building and demolition work shall be 

carried out only between the hours of 7.00am and 6.00pm Monday to Friday inclusive, 8.00am and 
1.00pm Saturdays. No work shall be carried out on Sundays and Public Holidays. 

 The second relates to the requirement to notify affected residents during peak construction.   

Caltex be required to notify noise affected residents identified in the Environmental Assessment of 

likely peak noise construction periods prior to the commencement of the relevant construction activity. 

The City of Botany Bay asked that the EA Noise Assessment consider the nearest residential 
receivers in the City of Botany Bay Council along Botany Road and Dent Street.   

Noise was also raised as a concern in a submission from an Anonymous Local Resident. This 
submission related to concerns about the ability of residents to ‘relax’ during the weekend due to 
construction noise. 
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Response 

Construction working hours were discussed by both OEH and Sutherland Shire Council.  
Sutherland Shire Council was particularly concerned about working hours on Saturday, and an 
Anonymous Local Resident was concerned about work on the weekend.  Initially Caltex had 
proposed working from 7am to 6pm on Saturdays.  However to mitigate these concerns, Caltex will 
commit to restricting construction work on Saturdays to between 8am and 1pm.  Therefore the Project 
construction working hours will be in line with the recommended standard hours of construction set out 
in the ICNG and will be more stringent than those suggested by the OEH.  

Sections 12.6, 12.7 and 18.2 of the EA commits Caltex to producing a CNVMP for the Project.  The 
CNVMP will be included as part of the Construction Environmental Management Plan (CEMP).  These 
documents would include the recommendations detailed within the OEH submission (refer to 
Appendix B).   

In addition to the CNVMP, Caltex has committed to preparing a CCP for the construction phase of the 
Project.  This CCP will include a number of recommendations outlined within the OEH submission, 
and would include provisions to ‘notify noise affected residents identified in the Environmental 

Assessment of likely peak noise construction periods prior to the commencement of the relevant 
construction activity’. 

Chapter 4 of this report summarises any changes in commitments and presents any new 
commitments.  

The nearest residential receiver in the City of Botany Bay Council along Botany Road and Dent 
Street is approximately 1.1km from where the construction work at Banksmeadow Terminal will take 
place.  Using a worst case scenario of all construction plant operating concurrently, it was concluded 
that at a noise level of 70dB(A) would be expected at the nearest commercial receiver approximately 
90m to the north of the proposed works at Banksmeadow Terminal.  Given the distance between the 
construction work at Banksmeadow Terminal and the nearest residential receiver, and taking into 
account standard noise attenuation principles, it was concluded that there would be no noise impacts 
on the residential receivers along Botany Road and Dent Street (the attenuation of noise over this 
distance would be approximately 60db(A)).  This conclusion is supported further given that the existing 
noise environment around the area is dominated by major roads, the airport and the port. Equally 
given the distance between Banksmeadow Terminal and the nearest residential receiver, there would 
not be any vibration impacts. 

3.5 Contamination 
The submission from Sydney Ports Corporation raised concern regarding the replacement of the 
pipeline along the wharf and the possibility of spillage occurring as a result of the works. The 
submission requested clarification of the nature of the works to be carried out along the wharf, 
specifically regarding the removal of the existing pipeline. The submission requested that a Spill 
Management Plan (SMP) be prepared for the works.  

A submission from an Anonymous Local Resident also raised concerns over the danger of 
contamination along the pipeline easement.   
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Response 

Sections 3.3.2 and 3.3.3 of the EA explains that the existing KBL would be cleaned, tied off and 
would remain in situ.  The proposed KBL will be installed alongside the existing KBL within the Right of 
Way and on the Wharf.  A decommissioned diesel pipeline would be removed from the Right of Way 
to make way for the proposed KBL.   

Section 7.5.1 of the EA discusses the measures that would be put in place along the wharf 
construction to ensure that no pollution affects Botany Bay during construction.  Platforms would be 
placed on the wharf, under the area where the pipeline would be installed.  These platforms would be 
covered in plastic sheeting to collect any rust or other metal that may fall as a result of the pipeline 
installation.  These platforms would be moved along the wharf as the work progressed.  Any waste 
that collected on them would be sorted and disposed of in line with the Waste Management Plan 
(WMP) within the CEMP.  The pipeline would be hydro-tested prior to being commissioned.  As the 
hydro-testing occurs, spill teams will be placed along the length of the new pipeline to check for leaks 
and to ensure a swift response in the unlikely event of a leak occurring.  Provided these measures are 
followed, no adverse impacts on Botany Bay are expected. 

These measures are included as commitments within the EA (refer to Sections 7.7 and 18.2), and will 
be included within the CEMP.  Therefore the preparation of a specific SMP is not considered 
necessary.  However, the contact details for Sydney Ports Corporation would be included within 
“Stakeholders” listings within the CEMP. 

All work will be subject to the measures included within the CEMP and specifically the Contamination 
Management Plan and the Groundwater Management Plan. 

3.6 Safety 
NSW DoPI Major Hazards Unit, Workcover (General) and Workcover (Dangerous Goods) made 
submissions regarding the Preliminary Hazards Analysis (PHA) (refer to Appendix E of the EA), the 
conditions of consent and approval for the works. 

The NSW DoPI had two key requests: 

1. Please provide justification to ALARP for scenarios 3 and 4 in the PHA Table 6. 

2. What measures will be in place to ensure the integrity of the tanks at higher pumping rates? The 
additional safeguards (if any) to prevent negative pressure in the tanks due to the higher rates 
should be listed. 

Workcover (General) made nine comments on the PHA and recommended two conditions of 
consent.  Workcover (Dangerous Goods) asked that the pipeline be approved by the relevant 
regulatory body, (in this case WorkCover), prior to commencement of construction. 

Fire and Rescue NSW (FRNSW) made four comments, which can be summarised as follows: 

 FRNSW expect that any new building proposals and substantial alterations to existing buildings 
would comply with the current Building Code of Australia and relevant Australian Standards. 

 FRNSW believes that the site’s operators may be required to prepare and submit to the NSWFB an 
Emergency Plan (EP) to ensure compliance with clauses 174ZC and 175P of the Occupational 
Health & Safety Regulations 2001, as applicable. It is recommended that the EP follow FRNSW 
Policy No 1: Guidelines for Emergency Plans at Facilities Having Dangerous Goods, Explosives 
and Major Hazard facilities. 
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 The submitted PHA outlines possible fire scenarios in section 3 but lacks detail regarding installed 
fire protection, proposed mitigation methods and possible consequences relating to the worst case 
fire. FRNSW believes that a Fire Safety Study should be prepared in accordance with Hazardous 
Industry Planning Advisory Paper (HIPAP) No. 2 and if deemed appropriate by the consent 
authority, submitted to FRNSW for review and comment. 

A submission was also received from an Anonymous Local Resident concerned about the risk to the 
properties adjoining the pipeline right of way subsiding as a result of the excavations.  

Response 

For completeness a full copy of the original PHA (as found within Appendix E of the EA) has been 
provided within Appendix C1 of this report.  Appendices C2 and C3 provide two separate 
addendums to the PHA which address the submissions made by NSW DoPI and Workcover 

(General) respectively.   

Workcover (General) asked that ‘should the proposal be approved, the suggested conditions of 

approval are: 

1. The facility is a Major Hazard Facility (MHF) under the NSW Occupational Health and Safety 
Regulation 2001, and therefore the proponent should consult with WorkCover prior to 
commencement of detailed design, and obtain requirements for updating of the site risk 

assessments and the Safety Report. The proponent must comply with all requirements provided by 
WorkCover. 

2. The updated Safety Report must be submitted to WorkCover no later than six months prior to 
commissioning of the proposed project, or any other date agreed with WorkCover.’ 

Caltex would consult with Workcover, and other agencies, as the Project progresses, in line with 
regulatory requirements. However, as per statutory requirements, Caltex together with other MHFs in 
NSW, is preparing Formal Safety Reports for WorkCover for the Kurnell Refinery and Banksmeadow 
Terminal.  The legislated submission date for this first Safety Report is February 2012.  Impacts from 
this Project would be included in the February 2012 submission.  Therefore Caltex considers the 
requirement to provide a separate Safety Report for this Project at this stage, prior to commissioning, 
unnecessary, as any work would be duplicated in the Formal Safety Reports being produced for 
February 2012.   

In line with the request made by Workcover (Dangerous Goods), Appendix D of this report provides 
a copy of the letter providing Workcover approval for construction to take place. 

In response to the points made by FRNSW: 

 The Project would only result in one building at Banksmeadow Terminal being constructed.  This 
structure would comply with the current Building Code of Australia and relevant Australian 
Standards. 

 Caltex’s Emergency Plan would be updated to ensure compliance with any regulatory procedures 
prior to the Project being commissioned. 

 As noted in the PHA, a draft Fire Risk and Safety Assessment has been completed for the Project.  
This study would be finalised prior to the Project being commissioned and if required would be 
provided to FRNSW for review and comment. 

 All proposed designs will be discussed and reviewed by the NSWFB prior to any fire related works 
being undertaken and prior to the Project being commissioned.  



Submissions Report:  Kurnell B Line Upgrade 

3 Response to Submissions 

43177740/01/01 11 

The pipeline trench is expected to be a maximum of 1.5m deep and 1.5m wide and is battered back to 
a distance of 1.5 m and an angle of 45º.  Given the distance of the properties from the trench, it is 
unlikely that any subsidence issues will be encountered. 

3.7 Licences 
OEH requested that should the Project be approved, the proponent should ensure that the activities 
are carried out in accordance with the Environmental Protection Licences (EPL) for Kurnell Refinery 
(EPL No 837) and Banksmeadow Terminal (EPL No 6950).  They also asked the proponent make a 
separate application to OEH to vary both EPLs to include the licence amendments detailed in 
Appendix B of the OEH submission (refer to Appendix B of this report for full submission). 

The City of Botany Bay stated that the EA does not reference any statutory approvals that apply to 
the operations of the facilitates. 

Response 

The EPLs for the site have been considered within the EA and are specifically mentioned in Chapter 4 
Statutory Planning, Chapter 12 Noise and Vibration and Chapter 13 Air Quality.  As such the 
Project has been developed and assessed against the requirements of the EPLs.  Nevertheless 
Caltex would ensure that all activities relating to the Project are carried out in accordance with the 
EPLs for Kurnell Refinery and Banksmeadow Terminal.  Caltex would also amend the EPLs, in 
consultation with OEH, to be in line with the recommendations of Appendix B of the OEH submission.  
This additional commitment is provided in Table 4-3 below. 

The EA references the approvals given to both Kurnell Refinery and Banksmeadow Terminal under 
the Protection of the Environment Operations Act 1997 in Section 4.3.2 of the EA. 
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4 Revised Statement of Commitments  

4.1 Introduction 
The majority of the commitments detailed with Section 18.2 of the EA are still relevant to the Project.  
The following Chapter outlines where certain commitments have been revised and where additional 
commitments have been agreed following exhibition of the EA.  This is in response to the above 
submissions and in accordance with clause 75F(6) of the EP&A Act.   

4.2 Revised Commitments 
The following commitments have been revised following the receipt of a number of submissions.  
Table 4-1 outlines the original wording of the commitments, and Table 4-2 provides the revised 
commitments.  The proposed amendments in Table 4-2 are shown in bold.  

Table 4-1 Commitments to be Replaced 

Implementation of mitigation measures 
Mitigation Measure and Commitment 

Design Construction Operation 

Noise    

A Construction Noise and Vibration Management Plan (CNVMP) 
would be developed and included in the CEMP for the Project.    

Construction works would be carried out during the hours of 
7.00am to 6.00pm Monday to Saturday, except for: 
 the delivery of materials which is required outside these hours 

as requested by the RTA or other authorities for safety 
reasons; 

 emergency work to avoid the loss of lives, property and/or 
prevent environmental harm;  

 any works which do not cause emissions to be audible at any 
nearby residential property; 

 any other work as agreed through negotiations between Caltex 
and potentially affected noise receivers.    

Work outside standard hours would require the formal written 
consent of Caltex. 

   

Table 4-2 Revised Commitments 

Implementation of mitigation measures 
Mitigation Measure and Commitment 

Design Construction Operation 

Noise    

A Construction Noise and Vibration Management Plan (CNVMP) 
would be developed and included in the CEMP for the Project.  
This plan would be incorporated into the CEMP.  Together 
these plans would: 

 provide details of the project; 

 outlines the nature, duration and location of the works; 

 estimate construction times; 

 identify construction activities that are expected to 
generate offensive noise; 

 identify the location of potentially sensitive receptors; 

 provide an assessment of the construction noise levels 
and potential impacts on sensitive receivers; 
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Implementation of mitigation measures 
Mitigation Measure and Commitment 

Design Construction Operation 

 detail reasonable and feasible work practices and control 
measures to minimise potential noise impacts; and 

 detail performance evaluation procedures to assess the 
effectiveness of implemented site controls and mitigation 
measures. 

The CNVMP would be developed in line with the ICNG. 

Construction works would be carried out during the hours of 
7.00am to 6.00pm Monday to Friday and 8.00am to 1.00pm on 
Saturdays, as is outlined in the ICNG, except for: 
 the delivery of materials which is required outside these hours 

as requested by the RTA or other authorities for safety 
reasons; 

 emergency work to avoid the loss of lives, property and/or 
prevent environmental harm;  

 any works which do not cause emissions to be audible at any 
nearby residential property; 

 any other work as agreed through negotiations between Caltex 
and potentially affected noise receivers.    

Work outside standard hours would require the formal written 
consent of Caltex.  Caltex would notify potentially affected 
neighbours at least five days in advance of such works.  

General notification of the planned works (including peak and 
noisy construction activities undertaken during standard 
working hours) would be provided to potentially affected 
parties.  

   

 

4.3 Additional Commitments 
Three additional commitments are proposed following receipt of the submissions.  These are 
presented in Table 4-3 below. 

Table 4-3 Additional Commitments 

Implementation of mitigation measures 
Mitigation Measure and Commitment 

Design Construction Operation 

General    

Contact details for Sydney Ports Corporation would be included 
within the CEMP.    

All works would be carried out in a manner that would comply with 
the existing Environmental Protection Licences (EPL) held by the 
Proponent for each site.  Caltex would amend the EPLs in 
consultation with OEH, in line with the recommendations of 
Appendix B of the OEH Submission. 
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Implementation of mitigation measures 
Mitigation Measure and Commitment 

Design Construction Operation 

Noise    

Caltex would produce a Community Consultation Plan (CCP) as 
part of the CEMP.  Together these documents would: 
 provide procedures for consulting and notifying nearby 

residents of the commencement of the construction activities.  
This would include providing written notification to residents 
around the Kurnell ROW area.; 

 Provide regular updates to Kurnell Progress and Precinct 
Committee;  

 outline procedures for consulting and notifying nearby 
residents at appropriate stages throughout the construction 
activities of any specific works that may result in potential 
noise impacts; 

 provide details of a telephone complaints line (including a 
daytime and after hours contact phone number) for the 
purposes of receiving any complaints or enquiries for members 
of the public in relation to the construction activates; 

 provide contact details of relevant site persons responsible for 
following up complaints; 

 outline procedures for handling and monitoring all complaints 
received by the proponent; and 

 provide details of contingency measures to be implemented 
when complaints are received. 

The CCP would be developed in line with the ICNG. 
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5 

5 Limitations 

URS Australia Pty Ltd (URS) has prepared this report in accordance with the usual care and 
thoroughness of the consulting profession for the use of Caltex Refineries (NSW) Pty Ltd and only 
those third parties who have been authorised in writing by URS to rely on the report. It is 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 report. It is prepared in accordance 
with the scope of work and for the purpose outlined in the Proposal dated 10 June 2011. 

The methodology adopted and sources of information used by URS are outlined in this report. URS 
has made no independent verification of this information beyond the agreed scope of works and URS 
assumes no responsibility for any inaccuracies or omissions. No indications were found during our 
investigations that information contained in this report as provided to URS was false. 

This report was prepared between 15 and 26 June 2011 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 report should be read in full. No responsibility is accepted for use of any part of this report in any 
other context or for any other purpose or by third parties. This report does not purport to give legal 
advice. Legal advice can only be given by qualified legal practitioners. 
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Submission 
Number 

Author Summary of Issue 
Section 

Addressed 

1 Sutherland 
Shire Council  

Noise 
It is noted in the submission that the predicted noise levels during the construction phase of the Project are likely to 
exceed those recommended in the NSW Interim Construction Noise Guidelines (ICNG).  
It is also noted that the proposed hours of operation are beyond those that are recommended in the ICNG. 

Section 3.4 

Licences 
The submission stated that no reference is made to any statutory approvals that apply to the operation of the facility. 

Section 3.7 

Noise 
The submission asked that an assessment of the noise and vibration impacts at the nearest residential receiver in the 
City of Botany Bay be completed. 

Section 3.4 

2 City of Botany 
Bay Council 

Water 
The submission asked that the issue of sea level rise be considered and any measures to address this issue should be 
included in the EA. 

Section 3.3 

3 Sydney Ports 
Authority  

Contamination  
The submission raises concerns about the potential for spillages within Botany Bay and suggests that a Spill 
Management Plan be prepared. 

Section 3.5 

4 NSW DoPI Safety 
The submission raised concerns regarding the type of infrastructure that was to be installed as part of the Project and the 
method by which safety was to be maintained despite the increased capacity of the facility.  

Section 3.6 

5 WorkCover 
(General) 

Safety 
The submission required that the correct Safety Reports be completed and before the Project is commissioned and that a 
number of issues be addressed within the PHA for the Project. 

Section 3.6 

6 WorkCover  
(Dangerous 
Goods) 

Safety 
The submission requested that regulatory approval is sought prior to construction commencing. 

Section 3.6 

Noise 
The submission raised concern regarding the level of noise that would be occurring directly outside their house.  

Section 3.4 

Contamination  
The submission raised concern regarding the potential for contaminants from any pipelines being removed to affect the 
neighbouring properties.   

Section 3.5 

7 Anonymous 

Safety 
The submission was concerned about the risk of subsidence due to the excavation of the pipeline easement.  

Section 3.6 

8 Patrick 
Terminals 

Consultation  
The submission was interested in how the Project might impact on the operation of the Patrick Terminal located adjacent 
to the Banksmeadow Terminal.  

Section 3.2 
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Submission 
Number 

Author Summary of Issue 
Section 

Addressed 

9 Rosemrie 
Darrietta 

Consultation 
Amongst a number of general comments, the submission was concerned that the proponent had not engaged in 
adequate community consultation.  

Section 3.2 

Noise 
The submission requested that the hours of construction be limited and that a Construction Noise and Vibration 
Management Plan be developed as part of the CEMP. 

Section 3.4 

Consultation 
The Submission suggest the development of a Community Consultation Plan 

Section 3.2 

Water 
The submission requests the development of appropriate ground water management to ensure that contaminated water 
is properly treated.  Additionally it is requested that clean water is kept separate from contamination, and that where 
possible water is reused. 

Section 3.3 

10 NSW Office of 
Environment 
and Heritage 
(OEH) 

Licences 
The submission asks that all work related to the Project be completed in line with the existing EPLs for the two sites.  It 
also asks that Caltex submit and application to OEH to vary the licences in line with their suggested recommendations. 

Section 3.7 

11 Fire and 
Rescue NSW 

Safety 
The submission requested that: 
 any new or altered buildings comply with the current Building Code of Australia and relevant Australian Standards; 
 if required Caltex prepare and submit an Emergency Plan to ensure compliance with clauses 174ZC and 175P of the 

Occupational Health & Safety Regulations 2001; 
 a Fire Safety Study should be prepared in accordance with Hazardous Industry Planning Advisory Paper (HIPAP) No. 

2 and if deemed appropriate by the consent authority, submitted to FRNSW for review and comment. 
 

Section 3.6 

Submissions were also received from NSW Road and Traffic Authority, NSW Office of Water and the Sydney Airport Corporation Ltd. These submissions did not 
raise any further issues. 
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SutherlandcouNciLShire@

Justin Sauvage − 9710 0280

File Ref: DN11/0006

2 June 2011
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NSW Department Of Planning
GPO Box 39
SYDNEY NSW 2001

Administration Centre

4−20 Eton Street, Sutherland

NSW 2232 Australia

Please reply to:

General Manager,

Locked Bag 17,

Sutherland NSW 1499
Australia

Tel 02 9710 0333

Fax 02 9710 0265

DX4511 SUTHERLAND

Email ssc@ssc.nsw.gov.au

www.sutherland nsw gov.au
ABN 52 018 204 808

Office Hours
8.30am to 4.30pm
Monday to Friday

Dear Sir/Madam

Development Referral No. DN11/0006

Proposal: Caltex Jet Fuel Pipeline Upgrade Project

Property: 160−166 Captain Cook Drive KURNELL NSW 2231

l refer to your referral of the above development proposal for Council's comment and

input pursuant to the provisions of part 3A of the Environmental Planning and
Assessment Act 1979.

Following a review of the proposed development and the information provided, it is
Council's recommendation that the application should be supported subject to suitable
conditions of development consent.

As indicated in a previous letter sent on the 9/12/2010 regarding the Preliminary
Environmental Assessment the development proposal is relatively straight forward

and should have minimal long term impacts. With the exception of construction noise

impacts council is generally satisfied that the project wilt have a low impact on the
community and environment if the project is carried out in accordance to the
procedures outlined in the Environmental Assessment.

Chapter 12 of the Environmental Assessment outlines the noise and vibration

impacts. The assessment identifies that noise impacts on residential areas adjacent to

the Kurnell construction site are likely to exceed the NSW lnterim Construction Noise
Guidelines (ICNG). It is also noted that it is proposed the hours of construction for
Saturdays will be 7.00am − 6.00pm. This is outside the ICNG criteria, and Council's

own standard conditions of consent for hours of construction which are 8.00am −
1.00pm on Saturdays.

The Statement of Commitments in the Environmental Assessment provides

insufficient detail on how the noise impacts will be managed. It is acknowledged that
in some cases it may be preferable to have extended hours of construction to
minimise the total construction period and its associated noise impacts. However it is

felt that the case for extended construction periods outside the usual Saturday

construction times have not been sufficiently justified, particularly in locations adjacent

PCU023087PCU023087
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to residential areas in Kurnell. Council request that the following standard condition be

used in any consent with regards to this project:

Permitted Hours for Building and Demolition Work:

To minimise the noise impact on the surrounding environment all building and
demolition work shall be carried out only between the hours of 7.00am and
6.00pm Monday to Friday inclusive, 8.00am and 1.00pm Saturdays. No work

shall be carried out on Sundays and Public Holidays.

As previously noted the Environmental Assessment indicates that it is likely the
construction activities will exceed the ICNG noise impact guidelines, particularly for
residential properties along the pipeline right of way between the Kurnell Refinery and
the Kurnell Refinery Wharf. Caltex has in its statement of commitments indicated that

its mitigation measures will include:

"Community consultation with local residents would be undertaken to assist in
the alleviation of community concerns. A complaints register would be
maintained".

This commitment should be amended to require Caltex to notify affected residents of

likely peak construction noise periods prior to construction so that residents can plan

their activities around these impacts. The remaining noise mitigation measures
proposed by Caltex are adequate.

Recommendation:
Caltex be required to notify noise affected residents identified in the

Environmental Assessment of likely peak noise construction periods prior to

the commencement of the relevant construction activity.

Should you need to discuss any aspect of this matter further, please do not hesitate to
contact Council's Development Assessment Officer Justin Sauvage on 97100280

during normal business hours.

Yours faithfully

Justin Sauvage
for J W Rayner
General Manager

Please reply to: General Manager PHONE (02) 9710 0333 DX4511 SUTHERLAND

LOCKED BAG 17 SUTHERLAND NSW 1499 AUSTRALIA ABN 52 018 204 808 ADMINISTRATION FAX: (02) 9710 0265



SYDNEY PORTS
FIRST PORT, FUTURE PORT

23 May 2011

Chris Ritchie

Major Development Assessment

Department of Planning and Infrastructure

GPO Box 39
SYDNEY NSW 2001

Our Ref: 2008/0189V2

Department of Planningi

2 ~ MAV 20t

Dear Mr Ritchie,

Caltex Jet Fuel Pipeline Upgrade: Major Project 11_0004

Thank you for providing Sydney Ports Corporation (Sydney Ports) with the oppurtunity to

comment on the above Major Project Application. Sydney Ports has reviewed the

Environmental Assessment (EA) and requests that the Department of Planning and

Infrastructure (DP&l) considers the below matter when finalising the assessment process for

this project.

Sydney Ports notes that Section 7.5.1 of the EA states that no existing pipelines on the

wharf will be removed, and therefore no liquid spills in Botany Bay are expected• However,

Section 1.3 of the EA states that the Kurnell Jet Fuel Pipeline is to be replaced along the
wharf up to the tie in point before the pipe submerges beneath Botany Bay. As works are to
be undertaken on the existing pipeline infrastructure at Kurnell, Sydney Ports requests that a
Spill Management Plan be prepared for this Project to address the works.

It should also be noted that Sydney Ports is the authority for spill response on Sydney's

waterways and as such, if a spill does occur in Botany Bay, Sydney Ports is to be contacted

immediately on 9296 4000. The Spill Management Plan should include these details.

Please do not hesitate to contact me on 9296 4672 if you would like to discuss the above

matter further.

Yours

t

Greg Walls

Environmental Planner

www.sydneyports.co.m.auL4, 20 Windrnill Street, Walsh Bay NSW 2000 Australia−−−61 2 9296 4999
ABN % 784 −52 933 PO Box 2_5.~5 Millers Point NSW 2000 Australia ~ 61

_
2 9296 4742

PCU022726PCU022726



""""Karin NilssonKarin NilssonKarin NilssonKarin Nilsson """"    <<<<karinkarinkarinkarin@@@@planagerplanagerplanagerplanager ....comcomcomcom....auauauau>>>> 

05/05/2011 10:45 a.m.

To <William_Miles@URSCorp.com>

cc "'Alan Parnell'" <alanp@icdasiapacific.com.au>

bcc

Subject Additonal information requested by NSW Dept of Planning

re Caltex Pipeline PHA

History: This message has been replied to.

Hello Will,

 

Lilia Donkova from NSW Dept of Planning requires some additional information in the PHA.  

 

1)      Please provide justification to ALARP for scenarios 3 and 4 in the PHA Table 6.

 

2)      What measures will be in place to ensure the integrity of the tanks at higher pumping 

rates. The additional safeguards (if any) to prevent negative pressure in the tanks due to the 

higher rates should be listed.

 

Lilia has already discussed her requirements with a person from Caltex who has told her all this 

information is available (she does not remember this person’s name but believes that Greg King 

from Caltex asked him person to phone her).

 

Please could you obtain the required information for me to include in the PHA. This need to be done 

prior to the EIS going onto exhibition.

 

Kind regards,

Karin

 

Karin Nilsson 

Director 

Planager Pty Ltd 
Tel. 02 9427 7851

Fax. 02 9427 7851 

Mobile 0411 124 239 

Email: karin@planager.com.au 

Address: PO Box 1497 Lane Cove NSW 2066

  
This electronic mail may contain legally privileged or confidential information which is intended for the use of the addressee only. If 

you receive this email in error, please delete it from your system immediately and notify Planager Pty Ltd at the above email address. 

 



NSWGOVERNMENT
WORKCOVER

WorkCover NSW − Major Hazard Facilities Team

Level 4 1 Oxford Street, Darlinghurst, NSW 2010
PO Box 429, Darlinghurst, NSW 1300

mhf(ä)workcover.nsw.qov.au

WorkCover Assistance Service 13 10 50

workcover.nsw.gov.au

Date: 24 May 2011

Our Ref: 10131 / 2009/020791

Your Ref: 11_0004

Mr Chris Ritchie

Manager − Industry
Mining & Industry Projects

Department of Planning

GPO Box 39
Sydney 2001

Department of Planning
Received

2 6 MAY 2011

Scanning Room

Dear Mr Ritchie

Caltex Jet Fuel Pipeline Upgrade Project (11_0004)

Thank you for your letter, received on 5th May 2011, requesting WorkCover's recommended

conditions of approval for the above project.

The Major Hazard Facilities Team reviewed the Environmental Assessment and our
comments on the Preliminary Hazard Analysis are attached for your information. WorkCover
will require Caltex to address any issues arising from these comments when Caltex consults
WorkCover under suggested condition 1 below.

Should the proposal be approved, the suggested conditions of approval are:

The facility is a Major Hazard Facility under the NSW Occupational Health and Safety
Regulation 2001, and therefore the proponent should consult with WorkCover prior to
commencement of detailed design, and obtain requirements for updating of the site

risk assessments and the Safety Report. The proponent must comply with all

requirements provided by WorkCover.

2. The updated Safety Report must be submitted to WorkCover no later than six months
prior to commissioning of the proposed project, or any other date agreed with

WorkCover.

Should you have any queries, please contact me on telephone (02) 8281 6303 or email
ian.dou.q las@workcover.nsw.qov.au.

Yours sincerely

o.__o
Jan Douglas

Manager
Major Hazards Facilities Team

WorkCover NSW

WORK & H OME

SAFE VSAFE

PCU022808PCU022808



Caltex Jet Fuel Pipeline Upgrade Project (11_0004)

WorkCover − Major Hazard Facilities Team comments on the Preliminary
Hazard Analysis (PHA)

Table 7 Bund Design − Surface area of a pool is in itself insufficient if
fire duration in the event of a blockage of the drain system is to be

estimated. Suggest that a revised table in the PHA should include

additional columns for bund capacity (volume), and time to fill, in the

event of a blockage of the drain system, at the maximum credible leak

or spill rate. The time to fill (and then overflow) should be sufficient to

allow operators to intervene and isolate flow before an overflow.

Clause 5.1.4 Separation distances − Para 3 should include a clear

statement if the proposed system and associated plant comply with the

codes and standards. Any non−compliances should be detailed.

References to use of methodologies in standards should be

complemented with confirmation that the conditions, restrictions and

caveats in the standard have been met.

Clause 5.4.3 Knock−on effects − Jet fuel pipeline (KBL) − The minimum

depth of burial appears too low for urban areas. This value should be
verified.

Clause 5.4.3 Knock−on effects − Jet fuel pipeline (KBL) − A clear

statement of compliance with applicable codes and standards should

be included with any non−compliances clearly stated.

Table 8 Current Risk Profile, Pumping Stations and KBL Line − Dot

point 2 below table 8 gives a risk reduction (scenario 5) from
intermediate to low. Some detail or explanation of the before and after

risks should be included here. For example, although the new location

is bunded, it is in closer proximity to other plant and tanks and

therefore the risk of escalation could be higher at the new location.

References − ltems 11 and 12 refer to HIPAPs 1993. Revised HIPAPs

2011 should be used. Also see clause A2.1.2.

Footnote clause 2.2 − It is noted that tank 166 is to be converted from

fuel oil use to jet fuel under a different project. Caltex should review the

change in risk and the adequacy of the bund material for containing jet

fuel. For example, is the bund material sufficiently impervious to the

less viscous jet fuel?

General − Static and the added risk of ignition due to increased

pumping rates should be considered.

Page 1 of 1



""""Andrew HartcherAndrew HartcherAndrew HartcherAndrew Hartcher """"    
<<<<AndrewAndrewAndrewAndrew ....HartcherHartcherHartcherHartcher @@@@planningplanningplanningplanning ....nswnswnswnsw....govgovgovgov....auauauau>>>> 

16/06/2011 09:37 a.m.

To <William_Miles@URSCorp.com>

cc

bcc

Subject Fwd: RE: Caltex Jet Fuel Pipeline Upgrade Project EA

Request for  Comment

>>> "Chamings, Dave" <Dave.Chamings@workcover.nsw.gov.au> 6/15/2011 8:36 am 

Hi Andrew,

As indicated previously we do not comment on planning submissions other than that they must 

comply with the requirements to have Pipelines approved by the relevant regulatory body, either 

WorkCover or I&I as required, prior to commencement of construction. This is a process between 

the proponent and WorkCover and as such will commence once we receive an application from 

them.

 

Regards.

 

Dave Chamings
Acting State Coordinator

Dangerous Goods | Chemicals Team

WorkCover NSW 

92-100 Donnison Street, Gosford NSW 2250 

Ph:     02 4321 5196 

Mob:     0402 216 046 

Fax:    02 9287 5196 

Email:  dave.chamings@workcover.nsw.gov.au 

WORK SAFE����HOME SAFE 

 

 

--------------------------------------------------------------
---------------------------
This message is intended for the addressee named and may 
contain confidential/privileged information. If you are not 
the intended recipient, please delete it and notify the 
sender. 
Views expressed in this message are those of the individual 
sender, and are not necessarily the views of the Department. 
You should scan any attached files for viruses. 
--------------------------------------------------------------
---------------------------























COMMUNITY SAFETY DIRECTORATE 
STRUCTURAL FIRE SAFETY UNIT 
Amarina Avenue Greenacre NSW 2190 
Locked Bag 12 Greenacre NSW 2190 
 
www.fire.nsw.gov.au                                         info@fire.nsw.gov.au  ABN 12 593 473 110  
 

 
 

  

Your Reference:  Telephone: (02) 9742 7400 
File No: NFB/11046 Facsimile: (02) 9742 7483 
Contact Officer: Alan Bruce Email: firesafety.nswfb@fire.nsw.gov.au 
 
 
23 June 2011 
 
 
NSW Planning and Infrastructure 
GPO Box 39 
SYDNEY NSW 2001 
 
Email:  Andrew.ahrtcher@planning.nsw.gov.au 
 
Cc:       Chris.Ritchie@planning,nsw.gov.au 
 
 
Attention:  Chris Ritchie 
 
 
Dear Sir 
 
Re:  Jet Fuel Pipeline Upgrade Project (11_0004). 
 
I refer to your recent correspondence regarding the Caltex Jet Fuel Pipeline Upgrade Project 
(11_0004). 
 
The current submission consists of a request for the Fire and Rescue NSW (FRNSW) to 
comment on an Environmental Assessment (EA), prepared by Michael Chilcot of URS Australia 
Pty Ltd and dated April 2011, conducted on the above project.  The EA includes matters 
referred to in the Director General’s Requirements under Section 75F of the Environmental 
Planning and Assessment Act (EP & A) 1979. FRNSW notes that a Preliminary Hazard 
Analysis (PHA) has also been included in the submission as appendix 8. 
 
The project is subject to the assessment processes and requirements of Part 3A of the EP & A 
Act. Also, as the site deals with significant quantities of a dangerous good (jet fuel) it meets the 
criteria of a potentially hazardous development as defined by Part 1, Clause 3 of the State 
Environmental Planning Policy (SEPP) No 33 – Hazardous and Offensive Development. 
 
FRNSW has reviewed the submitted EA and the following comments are provided: 
 

1. FRNSW expect any new building proposals and substantial alterations to existing 
buildings would comply with the current Building Code of Australia and relevant 
Australian Standards. 

 
2. FRNSW believes that the site’s operators  may be required to prepare and submit  to the 

NSWFB an Emergency Plan (EP)  to ensure compliance with clauses 174ZC and 175P 
of the Occupational Health & Safety Regulations 2001, as applicable. It is recommended 

mailto:Andrew.ahrtcher@planning.nsw.gov.au
mailto:Chris.Ritchie@planning,nsw.gov.au
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that the EP follow FRNSW Policy No 1:  Guidelines for Emergency Plans at Facilities 
Havingf Dangerous Goods, Explosivesand Major azard facilities. 

 
3. The submitted  Preliminary Hazard Analysis outlines possible fire scenarios in section 3 

but lacks detail regarding installed fire protection, proposed mitigation methods and 
possible consequences relating to the worst case fire. FRNSW notes that section E3 of 
the Executive Summary (Recommendations) states in part: “Depending on the results of 
the Fire Safety Study, further risk reduction may need to be considered”.  

 
4. In addition to the previous point 3 and the fact that the project could be classified as 

hazardous or offensive under SEPP No 33,  FRNSW believes that a Fire Safety Study 
should be prepared in accordance with Hazardous Industry Planning Advisory Paper 
(HIPAP) No. 2 and if deemed appropriate by the consent authority, submitted to 
FRNSW for review and comment. 

 
Should you have any further enquiries regarding any of the above matters, please do not 
hesitate to contact the Structural Fire Safety Unit. 
 
 
Yours faithfully 
 
 
Electronically approved for release 
 
 
For Commissioner 





















































































































































Our Re f.

Your Ref−

PPTY/228−4

11 0004

31 May 2011

Mr Chris Ritchie
Manager − Industry
Mining and Industry Projects
NSW Department of Planning & Infrastructure
GPO Box 39
Sydney NSW 2001

PCU022956

Dear Mr Ritchie

Re: Caltex Jet Fuel Pipeline Upgrade Project (11_0004)

I refer to your letter received by Council on 28 April 2011 in respect of the public
exhibition of the Environmental Assessment for the above−mentioned Major Project
Application.

Council has reviewed the Director−General's Requirements for the application and the
Environmental Assessment ("EA") prepared by URS Australia Pty Ltd dated April 2011.

Council notes that no works are proposed to the jet fuel pipeline that runs along
Foreshore Road from Banksmeadow Terminal to Sydney Airport. Council is of the
understanding that any further works to this section of the pipeline would be subject to a
separate application.

Council's response to the EA is as follows:

Director General's Requirements
Most of Council's comments detailed in the email of 8 April regarding the assessment of
the DGR's in the draft EA have been adequately addressed in the final EA.

• General Requirements: The EA does not include reference to any statutory
approvals that apply to the operations and facilities.

Noise and Vibration: The EA includes an assessment of the impact of
Construction Noise and Vibration on an Industrial/Commercial Premises to the
north of the Banksmeadow Terminal. The EA should also include an assessment
of Noise and Vibration impacts on a residential receiver in the Botany Bay LGA.
Council has a concern for the amenity of nearby residents in Botany Road and
Dent Street, Botany who have experienced noise and vibration impacts from Port
related activities in the past.

Administration Centre, 141 Coward Street, Mascot NSW 2020. (PO Box 331 Mascot NSW 1460)
Telephone: (02) 9366 3666 Facsimile: (02) 9366 3777

E−mail: council@botanybay.nsw.gov.au Internet: http://www.botanybay.nsw.gov.au

PCU022952PCU022952
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Key Issues − Soil and Water − Sea Level Rise: The EA does not address
consideration of sea level rise and its potential impact on the site including
proposed management practices. Part 7.2.3 of the EA gives an outline of relevant
sea level rise policies but does not give a specific analysis and proposed
protection measures for the subject sites at Banksmeadow and Kurnell. Given the
location of the both of the Caltex sites on either side of Botany Bay, sea level rise
should be of key consideration.

Should you have any queries please contact Ms Suzanne Wren, Council's Strategic
Planner on (02) 9366 3556.

Yours faithfully

R J DOWSETT
~a( DIRECTOR − PLANNING & DEVELOPMENT

G:\Archive Files\Arch_2011\Strategic Planning\Caltex Part 3A proposal\Submission to Caltex
EA_31−May−11.doc
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Our Reference:

Your Reference:

Contact:

Telephone

l I M l 255Vol.2 − SYDI 1/00255/02
MP l I_0004
Stella Qu (DC)

8849 2520
NSWGOV ERNMENT

Transport
Roads & Traffic
Authority

Manager−industry
Mining & Industry Projects

NSW Department of Planning & Infrastructure

GPO Box 39
Sydney NSW 2001

llllllllllIIIllllllllllllJllfillil
Attention: Andrew Hartcher

MAJOR PROJECT APPLICATION (MP II_0004) − CALTEX JET FUEL

PIPELINE UPGRADE PROJECT

Dear Sir,

l refer to your correspondence received on 27 April 20l I (Ref: MPI 1_0004) with regard to the

proposed Caltex Jet fuel pipeline upgrade project, which was referred to the Roads and Traffic

Authority (RTA) for comment under Part 3A of the Envimnmenta/ P/anning and Assessment

Act /979.

The RTA has reviewed the submitted application and advises that the RTA, Council and Caltex

were co−signatories to a Deed of Agreement (effectively a pipeline licence) dated 29th January

2003(Copy attached). This Deed permits Caltex to lay, construct and operate a steel pipeline

for the carriage of liquid jet fuel in, under and across parts of the Sydney road network including

passing under General Holmes Drive.

Therefore, the RTA raises no objections to the proposed development provided any upgrade

works are undertaken in accordance with the abovementioned Deed.

Further enquiries on this matter can be directed to the nominated Land Use & Transport
Planner, Stella Qu on phone 8849 2520 or facsimile (02) 8849 29 18.

Yours sincerely

James Hall

Senior Land Use Planner

Transport Planning, Sydney Region

6 June 201i

Department of Planning
Received
9 JUN 2011

Sca„ingRoom
j

PCU023193PCU023193



r~ f~

DATED .2..a[ Tc+ :5"&~−,a to~ 2003
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BET WEEN:

THE COUNCIL OF BOTANY

•

i

AND:

THE ROADS

AUTHORITY

AND TRAFFIC

AND:

CALTEX AUSTRALIA PETROLEUM

PT Y LIMITED

DEED OF AGREEMENT

Messrs Houston Dearn O'Connor
Solicitors
Suites 3 & 4, 1st Floor
Murray Arcade
127 Burwood Road
BURWOOD 2134
DX 8565 BURWOOD
TEL: 9744 9247
FAX: 9744 6739
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D/t T ío 1970.

B E T ill E E N

CAL'TEX OIL (AUSTRALIA) PTY, LIMITED

of the first part

ND

THE COUNCIL OF THE MUNICIPALITY OF

BOT ANY

~: of the second part

O

N D

THE COmlflISSIONER FOR MAIN ROADS

of the third part

D E E D "A"

/:"

~

© r(IESSR.S. PIKE PIKE & FENW1CK,

Solicitors

64 Castlereagh Street,

SYDNEY 2000

Telephone: 233−4355

?



−8−

I, ANDREW FREDERICK SCHMIDT The

Commissioner for Main Roads have

hereunto affixed the official

seal of The Commissioner for Main

Roads in the presence of:

cd~

C

©
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14. THE COMPANY. agrees that the crossings of the various

Main, Secondary and County. Roads will be made by under−road

boring techniques unless otherwise approved by the Commissioner

and the Council.

15. ANY notice requ−ired to be given to or served upon any of.
%

the parties hereto shall be in writing and either delivered to

or sent by prepaid post to the party concerned at the address

hereinafter mentioned and if sent by post shall be deemed to have

been delivered on the day following the posting thereof. In the

case of the Council the address shall be its Council Chambers or

place of business for the time being. In the case of the

Commissioner for Main Roads the address shall be at his office 309

Castlereagh Street, Sydney and in the case of the Company the

address shall be its registered office,

16. THIS agreement shall run concurrently with two agreements

of even date made−bet,ueen the Company of the one part and the

Council of the other part in respect of the laying construction

and maintenance of the pipeline hereinbefore referred to,

17. THE COMPANY shall pay the Council's legal costos/fand incidental

to the preparation of this Deed.

C~

IN WITNESS WHEREOF the parties hereto have hE.+reunto set

their h,ands and affixed Lh~ir..sen~son.tigdgy.gnd year first

CLARENCE JOHN SUTTON as theIhereinbef' ore wri tten. aitorney of cAtT.~x o,i {AusTRAtiAi
PTY. LIMITED and i hereby declare that at

(AUSTRALIA) PTY. LIMIITED w y5; SEP 1969to ~
reg riter.a.ig.h'e y

...iniscellanoous Regi ~er iJk the Raghtrar− l/'

h er eun to a f f ixed Gen°ral's Departm,it No. tNÅFl(LEÑ "."−~−' 4, th, altor,,y ol
Titles Ofßes NoJas}p ), under the author− CALTEX OIL (AUSTRALlA) PTY. !'l~ilT

ity of− which I ha%e executed the said

+.intrument in the p~sence ef*.

THE COmmON SEAL of THE

COUNCIL−−−−)−−.....'..i....~

... ....
OF THE MUNICIPALITY OF BOTANY was ; May]or~+−

hereunto affixed in pursuance of
//~"~~ "

a Resolution made the ~" day .... /.X .................
of

~O2¢/~−~
1974 in the presence

T~wn Clerk ;

of: I I

S−−tI~NE−D SE~L(D AND DELIVERED

}
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t.o the~ Company in writing specifying a reasonable

time. within which to comp].y with such requirements;

(b) obtain from its contractors the names and telephone

numbers of two persons who shall be available out−

side normal hours of business to attend to any dicactior

of Council's Chief Engineer in respect of matters

arising from the construction work provision of safety

devices or other matters and shall make the names and

telephone numbers available to the Council's Engineering

Department and to the Mascot Police prior to the

commencement of the work;

(c) comply with the provisions of the lilain Roads Act, 1924

(as amended), the Local Government Act, 1919 (as amended

and Ordinances thereunder and all relovant legislation

and any conditions or requirements thereby imposed or

made,

11, WHENEVER the Council or the Commissioner does any work under

this Deed the costs whoreof are payable by the Company, a

Certificate of the Totun Cl~,rk for the Council or the Seccetary for

the time being of the Department for main Roads shal.[ be final and

conclusive as~ to the cost of any such work and the Council or the

Commissioner will provide the Company with full de,tails of any such

costs w.Lth such C{:rtificat.−..

12. IF the,. Company shall commit any brear.h of the nuve~nant.s or

conditJ.ons contained in this dee~.d and on its part t.o be obsorved

and performed it shall he lainful for the Count:iJ. or th(; Commis;siono

immediately thereup~on to dehermine the permission hereby granted by

notJ.c.:o in turiting to the Company,

13. TIlE COfflPANY will at all times indemnify and keep indemnified

the Council and the Commissioner against all actions suits proceed−

ings losses costs damages charges claims and demands in any way

arising out, of or by reason of anything done or omitted to be done

by the Company Jn respect o€ the construction renewal repair and−

maintenance of the pipeline or of the existence or use thereof or





1

C

C

dolJars $50.0LI) for the services rendernd by the Coune.il's

Engineering staff in supervising the construction of that

section of the pipeline which is tho subject of the pro~e~nt

agreement to ensure that it complies with the terms of the

within agreement AND the Company HEREBY ACKNOWLEDGES THAI" ~

the said supervision relates to its performance of the terms

of the within agreement and the protection of the Council's

work and does not extend to the supervision of labour or

materials used in the construction of the said pipeline which

are the responsibility of the Company its agents and servants

AND THAT the said supervision in no way relieves it of any

of its obligations under the within agreement.

5. TilE COD}PANY shall alter the levels of the pipeline and

modify and shift the s3ame at its own expense shou].d the Council

and the Commisaioner at any time require the pipelino in their

roads or adjacent to the.ir works to be so altered modified or

shi f ted.

6. IF by reaso~n of any tuork which the Council or thP. Commia:ioner

desires to carry out it shall be; necessary in the opinion of thn

Council or of the Comm.issioner t,o relocate any portion of the work

or carry'out any additional ,,~ork for the safety and protection of

the pub.lie the' Cun~p~any ";hall. at i.ts oum expen.sn relocate or. carry

out auch addi.tionni umr.'k as t:ha!1 he neces,onry and shall pay t,o the

Council er the Co~mmiss;it.~ner as the case may be any additional cost

or expundituro causpd [.n the Council r.~r" the Commi,.;sioner by reason

7,

of the existunne of thu pipal.inu.

7. 166 .....P.−.~ Y−~hall rem−.')vo' or relocate the; pipe,s and reinstate

the :.urface to the satisfact.ion of the Commissionor his servants

ar agents and the Council wit.hin six (6) months from the receipt

of a notification in writing from the Commissioner or the Council

requiring the removal and reinstatement to be affected or within

three (3) m,onths from the expiration of the term of the within

agreement including any renewed term PRD\fIDED THAT in the event

of failure by the Company to effect the said removal and reinstate−

ment after being so requ.ired by the Commissioner or the Council
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liquid fuel for jet aircraft from the existing terminal of the.

Company at Botany Road, Banksmandow within the Flunicipality of

Botany to the Joint User Hydrant Installation and other install−

ations st Sydney Airport AND for the purpose to pass under

Ceneral Holmes Drive AND to retain maintain and operate tlie~

same for e period of twenty (20) years from the first day of July

One thousand nine hundred and seventy four.

2. THE COUNCIL shall make an annual charge in respect of that

portion of the pipeline which passes under General Holmes Drive

in accordance with the provisions of Section 171of the Local

Government Act, 1919 (as amended) and any other statutory guer it

thereunto enabling in respect of all pipelines laid in or "undor

a public road the said charge at the date hereof being fixed at

fifteen cents (15¢) ps−r lineal foot with a minimum charge of

Twenty five dollars $25.00).

3. THE COMPANY shall pay to the Council pri~or to the commence−

ment of Lhe work a deposit of Saten thousand fivo hundred dollars

$7,50D.00) beirig a sum determined jointly by the• Council and the

Department of Main iloeds wh.ich sum shall be held by the Council in

trust as seeurity for damage to pavements surfaces pipelines

channels~ drains and any services of the Council resulting from

the construction of the pipeline and which sum is the same amount

provided for i.n t.en deeds o~f even date. made. betwo.en the parties

heretu and not an amount in addition the.reto AND~ the Council

shall he at liberty, to apply the whole or part of the said doposit

to the cost of restoration and reinstatement of any of the said

pavements surfaces pipolines channels drains and servicos damaged

during the construction and shall return the une.xpendod moneys to

the Company on complotion of the work BUT in the event that the

cost of restoration and reinstatement shall exceed the deposit

held by the Council the Company HEREBY UNDERTAKES to roimburse

the Council for the deficiency.

4. THE CO~W\NY shall pay to the Council in pursuance of Section

167 of the Local Government Act, 1919 (as amended) a fee of Fifty
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At46Og~.−Ii~
THE COMMON SEAL of CALTEXq )

PETROLEUM PTY LIMITED (ACN )

000 032 128) was hereunto affixed )

by authority of the Board in the )

presence of: )

.128
Î1\

.~.....
...........

Director /

Secretary
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18. The pipeline and all apparatus or works (as defined under the Pipelines Act, 1967)

shall at all times remain the property of the Company notwithstanding that they may
be built in or otherwise affixed to the soil.

IN WITNESS WHEREOF the parties have hereunto set their hands and affixed their seals

the day and year first hereinbefore written.

THE COMMON SEAL of THE CITY OF )

BOTANY BAY COUNCIL was hereunto duly )

affixed pursuant to a resolution of )

Council passed on the 27th day of )

ApriL 1994 before me: ) Mayor

nager

.............

THE COMMON SEAL of THE ROADS )

AND TRAFFIC AUTHORITY was )

hereunto affixed by authority )

of the Board in the presence )

of:

Secretary

SunNEES •

MANAGER PROPERTY SERVICES
Executed pursuant to
Delegation Book 4238 No 360
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Company from any Council, from the Roads and Traffic Authority or from the

Minister for the time being administering the Crown Lands Acts, or from the owner

or trustee of any other lands through which the Company's pipeline between the

Company's terminal at Banksmeadow and the Joint User Hydrant Installation within

Sydney Airport is laid, is terminated or ceases for any reason, or if the provisions of

the Pipelines Act, 1967 as amended from time to time apply to the Company's

pipeline.

©
16. The Council may determine this agreement by notice to the Company in the event that

the Company commits any breach of the provisions herein to be performed by it and

if such breach is capable of remedy the Company has failed to remedy such breach

within a reasonable time after the Council has served a notice on the Company

specifying the breach and the action to be taken by the Company to remedy the

breach.

C

17. The Company shall not carry out any work on the pipeline which may affect General

Holmes Drive or Foreshore Road without first obtaining the written approval of the

Authority, such approval not to be unreasonably withheld, and shall during the

carrying out of work comply with all appropriate statutory provisions and any

direction of the Authority its servants or agents with respect to the management of

traffic PROVIDED THAT in the event of an emergency which necessitates the

immediate carrying out of work on the pipeline then the Company may execute such

work without having previously obtained the approval of the Authority and in such

case shall as soon as possible notify the Authority's Sydney Traffic Control Centre of

the occurrence of such emergency and of any work done on a pipeline and/or General

Holmes Drive and Foreshore Road as a result of such emergency. The address for the

Sydney Traffic Control Centre is:

Level 1, 1 Oxford Street, Darlinghurst NSW 2010

Telephone: 9211 3000

Fax: 9283 4262.
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©

negligent acts, omissions or default of the Council or the Authority or any officer,

servant or agent of the Council or the Authority) in any way arising out of or by

reason of anything done or omitted to be done by the Company in respect of the

retention, renewal, repair and maintenance of the pipeline or of the existence or use

thereof or by reason of the Council or the Authority having entered into this Deed or

having approved or directed or assented to anything done or purported to be done by

the Company under this Deed such Policy to be in the sum of not less than

$10000000.00 and the Company shall produce at any time when required by the

Council or the Authority the last renewal receipt for payment of the premiums thereon.

12, Any notice required to be given to or served upon any of the parties hereto shall be

in writing and either delivered to or sent by prepaid post to the party concerned at the

address hereinafter mentioned and if sent by post shall be deemed to have been

delivered on the day following the posting thereof. In the case of the Council the

address shall be its Council Chambers or place of business for the time being, in the

case of the Company the address shall be its principal office in New South Wales and

in the case of the Authority the address shall be its place of head office for the time

being.

C
13. The Company shall comply with the provisions of the Roads Act, 1993 and the Local

Government Act, 1993 and Regulations thereunder and all relevant legislation and any

conditions or requirements thereby imposed or made as they apply to the pipeline and

to the extent that they are not modified by this Deed. The Company acknowledges

that the consent given in accordance with Division 3 of the Roads Act, 1993 may be

revoked in accordance with the provisions of Section 140 of the Roads Act, 1993.

14. The Company shall pay the Council's and the Authority's reasonable legal costs of and

incidental to the preparation of this Deed,

15. The Company may by notice to the Council terminate this Agreement if any

permission, easement, licence or authority which may have been obtained by the



−
4−

©

C

10. The Company will at all tirnes indemnify and keep indemnified the Council and the

Authority against all action, suits, proceedings, losses, costs, damages, charges, claims

and demands (excluding those arising out of the negligent acts, omissions or default

of the Council or the Authority or any officer, servant or agent of the Council or the

Authority) in any way arising out of or by reason of anything done or omitted to be

done by the Company in respect of the retention, renewal, repair and maintenance of

the pipeline or of the existence or use thereof or by reason of the Council or the

Authority having entered into this Deed or having approved or directed or assented to

anything done or purported to be done by the Company under this Deed AND that

in respect of any matter covered by this indemnity the Council and the Authority shall

be at liberty to pay, satisfy, defend, compromise or settle any claim, action or other

proceedings which may be made, threatened, instituted, commenced or prosecuted

against the Council or the Authority and any amount paid by the Council or the

Authority in accordance with this clause shall be repaid to them by the Company

PROVIDED ALWA YS that immediately any claim is received by the Council or the

Authority and before they shall take any action in regard thereto they shall advise the

Company of full details of such claim and not settle or compromise the same without

the consent of the Company and if the Company shall so desire the Council and the

Authority will upon being requested so to do and at the expense of the Company

reject, oppose and defend any such claim, action or proceeding AND THE

COMPANY hereby waives any claim or redress of any kind which it may have by

virtue of damage to the pipeline by the Council's servants or agents in the

performance of work in or upon the Council's drains, pipelines, channels and roads

PROVIDED ALWAYS that nothing in the foregoing shall exclude the Company

from claiming or seeking redress in respect of damage to the pipelíne caused by the

negligence of the Council's servants.

11. The Company shall take out a public risk insurance policy with a reputable insurance

office approved by the Council and the Authority in the names of the Company, the

Council and the Authority insuring them against all actions, suits, proceedings, losses,

costs, damages, charges, claims and demands (excluding those arising out of the
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The Company shall ensure that any trench dug in connection with repair or

replacement of the pipeline shall be back filled to the complete satisfaction of the

Authority and of the Council and in this respect all trenches shall be back filled with

clean sand and compacted at optimum moisture content with a mechanical rammer or

similar.

C

The Company shall at its own expense alter the levels of the pipeline and modify and

shift .the sarne should the Council or the Authority at any time so require for the

purpose of executing works within General Holmes Drive or Foreshore Road.

The Company shall remove or relocate the pipes and reinstate the surfaces to the

satisfaction of Council's Director of Engineering and the Authority within 6 months

from the expiration of the term of the within agreement including any renewed term

PROVIDED THAT in the event of failure by the Company to effect the said

removal and reinstatement after be so required by the Council or the Authority THE

COMPANY .AGREES that the Council or the Authority may carry out the work of

renewal and reinstatement and make good all damage done to the roads hereinbefore

mentioned at the expense of the Company.

©
This Agreement shall run concurrently with two Agreements each made on 7th

October, 1998 between Ampol Petroleum Pty L'imited (ACN 000 007 876) (now

Caltex Petroleum Pty Limited (ACN 000 007 876)) of the one part and the Council

of the other part in respect of the retention, maintenance and operation of the pipeline

hereinbefore referred to.

The Company shall provide to Council and the Authority forthwith upon the execution

of this Agreement the names and telephone numbers of two persons who shall be

available outside normal hours of business to attend to any direction of the Council's

Director of Engineering or of the Authority in respect of matters arising from the use,

repair, replacement or operation of the pipeline.
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granting of such perrnission.

NOW THIS DEED WITNESSETH THAT:

©

° The Council with the consent of the Authority as evidenced by its execution of this

Deed and in pursuance of its powers under Section 138 of the Roads Act, 1993 and

all other powers it thereunto lawfully enabling hereby grants to the Company and its

successors permission to retain, maintain and operate the pipeline beneath General

Holmes Drive and Foreshore Road for a period of twenty (20) years from the 1st July,

1994 and at any time to remove the whole or any part of it and if the Company so

requires to replace the whole or any part of it.

The Company shall pay to the Council an annual charge to be levied by the Council

in respect of that portion of the pipeline which passes under General Holmes Drive

and Foreshore Road in accordance with the provisions of Section 611 of the Local

Government Act, 1993 and any other statutory power it thereunto enabling in respect

of all pipelines laid in or under a public road the said Charge being fixed for the first

year commencing 1 July, 1994 at $8.20 per lineal metre.

C
The Company shall be responsible for maintaining the pipeline in good and sufficient

repair and the Company shall notify the Council and the Authority in advance and pay

the requisite road opening fees and restoration charges in respect of all road openings

required to permit replacernents or repairs to the pipeline provided that in the case of

an emergency the Company shall comply with the provisions of this Clause at the

earliest possible time thereafter.

The Cornpany shall supply adequate warning devices, barriers and signs to protect the

public in accordance with the provisions of Australian Standard 1742.3 − 1985 (or any

Standard replacing same from time to time) when undertaking any repair or

replacement works in connection with the pipeline and shall ensure that provision shall

be made for the safe passage of pedestrians over any trench;



THIS DEED made the 2−A ~ day of "−~~ A A€f 200~

BETWEEN THE CITY OF BOTANY BAY COUNCIL of Council Chambers, Coward

Street, Mascot in the State of New South Wales (hereinafter called "the Council") of the first

part AND THE ROADS AND TRAFFIC AUTHORITY (hereinafter called "the Authority")

of the second part AND CALTEX AUSTRALIA PETROLEUM PTY LIMITED (ACN 000

032 128) a Company incorporated in the State of New South Wales and having its principal

office in Sydney at Level 12, MLC Centre, 19−29 Martin Place, Sydney in the said State

(hereinafter called "the Cornpany") of the third part.

C

WHEREAS by Deed dated the 23rd May, 1975 (hereinafter called "tae original Deed") a true

copy of which is annexed hereto and marked "A" the Council with the approval and

concurrence of the Commissioner of Main Roads granted permission to Caltex Oil (Australia)

Pty Limited ("Caltex Oil") to lay, construct and operate a 203 millimetre steel pipeline for the

conveyance of liquid fuel for jet aircraft from the existing terminal of Caltex Oil at Botany

Road, Banksmeadow within the Botany Council area to the Joint User Hydrant Installation and

other installations at Sydney Airport and for this purpose to pass, inter alia, under General

Holmes Drive as more particularly shown on the copy of Reference Drawing B20056 which

is annexed and marked "B" and the drawings then produced to the Council by Cattex Oil

ANA_@ to retain, maintain and operate the same for a period of twenty (20) years from the 1st

July, 1974 AND WHEREAS General Holmes Drive is a classified main road vested in Fee

Simple in the Council and controlled by the Authority AND WHEREAS the permission

granted to Caltex Oil pursuant to the original Deed expired on the 30th of June, 1994 AN._._DD

WHEREAS the pipeline passes under Foreshore Road, a classified main road vested in Fee

Simple in the Council and controlled by the Authority, which was constructed after execution

of the original Deed AND WHEREAS Caltex Oil (Australia) Pty Limited (ACN 000 007 876)

changed its name to Ampol Petroleum Pty Limited (ACN 000 007 876) a wholly owned

subsidiary of the Company and Ampol Petroleum Pty Limited (ACN 000 007 876) changed

its name to Caltex Petroleum Pty Limited (ACN 000 007 876) AND WHEREAS the

Company has applied to the Council for permission to retain, maintain and operate the said

pipeline for a further period of twenty (20) years from the 1st July, 1994 AND WHEREAS

the Council has agreed to grant such permission and the Authority has concurred in the
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EXECUTIVE SUMMARY 
E1 Introduction 

In order to increase the available capacity of the pipeline providing jet fuel from 
Kurnell Refinery to the Joint User Hydrant Installation Facility at Sydney Airport, 
it is proposed to install new pumps at the refinery and at Banksmeadow 
Terminal. 

A Preliminary Hazard Analysis (PHA), in accordance with the NSW Department 
of Planning Director-General’s Requirements (DGRs) for the proposed upgrade 
project, has been prepared by Planager Pty Ltd for inclusion in the Environment 
Assessment. The results are summarised in this report. 

The following risks are assessed as part of the PHA: 

 Risk from flammable material.  

 Environmental risk from spills.  

The main features of the proposed upgrade project include: 

 Caltex Kurnell Refinery:  
o Installation of new transfer pumps and coalescers.  
o Installation of a new pigging station (to replace the one at the 

wharf); 

 Banksmeadow terminal: Installation of new booster pumps and valves, 
upgrade and modification of the existing pigging stations and the 
installation of power supply equipment; 

 KBL Pipeline: Installation of new pipeline from Kurnell Refinery to halfway 
along the Kurnell wharf, located within the existing easement. The old 
pipeline would be decommissioned but not removed. Installation of a new 
pigging station installed within the refinery to more effectively monitor the 
KBL and reduce environmental risks.  

The aim of the PHA is to: 

 Provide an assessment of the hazards and risks associated with the 
proposed upgrade project; 

 Determine the incremental change (increase or decrease) in the risk 
levels associated with the transfer of petroleum products in the pipeline; 

 Compare the resulting risk levels with the NSW Department of Planning’s 
risk criteria for maximum tolerable risk of fatality, injury and propagation. 

E2 Results 

The main hazard associated with the proposed project is associated with the 
handling of jet fuel which is a flammable liquid at atmospheric conditions.  
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The predominant mode in which a hazardous incident may be generated is 
associated with a leak.  This would generally only have the potential to cause 
injury or damage if there was ignition, which resulted in a fire or explosion 
incident.  If the leak was not adequately contained and the jet fuel was allowed 
to enter the natural environment, an unignited release would be a threat to the 
biophysical environment 

The risk assessment showed that the net result of the proposed upgrade project 
is an overall reduction in the risk associated with the KBL. This is due to: 

 An increased ability to check the pipeline for any small reduction in it’s 
integrity before it becomes an issue; and  

 The relocation of the pigging station from the wharf to the refinery, a 
location which can be contained in case of any spills or leaks.  

The slight increase in risk associated with the more complex operational 
procedures required to transfer jet fuel at different rates to different customers is 
managed through the installation of hardware and software features.  

The increase in maximum operational pressure in the KBL is not believed to 
substantially increasing the risk associated with this pipeline. This is because 
the design pressure and Maximum Allowable Operational Pressure (MAOP) for 
the KBL exceeds the proposed operating pressure. Further, the pressure trips 
and alarms would also contribute to the management of this risk. 

The risk associated with the Kurnell Refinery and the Banksmeadow Terminal is 
not expected to substantially change as a result of the installation of the new 
pumping stations.  The quantitative risk assessment showed that all landuse 
criteria, as defined by the NSW Department of Planning are met for the two new 
pumping stations. The risk of fatality at any nearby residential areas, open 
spaces and sensitive development is well below the maximum tolerable risk 
criteria. The risk of propagation from the pumping stations to neighbouring 
facilities or to infrastructure on the same site (such as the neighbouring storage 
tanks), is also below the NSW Department of Planning risk criteria. The most 
stringent risk criteria, as set by the NSW Department of Planning for acceptable 
risks in industrial installations, are adhered to for the two pumping stations. 

E3 Recommendations 

Recommendation 1: As far as practicable, ensure pipes outside of contained 
areas are fully welded (not flanged). 

Recommendation 2: Review existing Emergency Response Plans at both the 
Kurnell Refinery and at Banksmeadow Terminal as well as for the KBL for any 
changes required following implementation of the proposed upgrade. 

Recommendation 3: Depending on the results of the Fire Safety Study, further 
risk reduction may need to be considered for the risk associated with a knock-
on at the neighbouring foam pump house at Banksmeadow Terminal in case of 
a major fire at the booster pump station. 
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GLOSSARY 
ADG   Australian Dangerous Goods 

ALARP  As Low As Reasonably Practicable  

AS  Australian Standard  

CBD   Central Business District 

CCTV  Closed Circuit Television 

CP  Cathodic Protection 

DCVG  Direct Current Voltage Gradient   

DoP   Department of Planning 

ESD   Emergency Shutdown  

HAZID  Hazard Identification 

HIPAP  Hazardous Industry Planning Advisory Paper 

ILI   Inline Inspection  

JUHI   Joint User Hydrant Installation Facility  

JSA   Job Safety Analysis  

KBL   Kurnell B Line  

MAOP  Maximum Allowable Operational Pressure  

NDT   Non Destructive Testing  

OH&S  Occupational Health and Safety  

PHA   Preliminary Hazard Analysis 

PLC   Programmable Logic Control 

QRA   Quantitative Risk Assessment  

SCADA Supervisory Control and Data Acquisition 

TNO  The Netherlands Organisation for Applied Scientific Research 
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REPORT 

1 INTRODUCTION 

1.1 BACKGROUND 

Jet fuel is currently being transferred from the Caltex Kurnell Refinery (the 
refinery) via the jet fuel pipeline known as the Kurnell B Line (the KBL) to the 
Joint User Hydrant Installation Facility (JUHI) facility at Sydney Kingsford Smith 
airport (the JUHI) and to Caltex terminal at Banksmeadow. 

In order to increase the available capacity of the jet fuel pipeline it is proposed 
to increase jet fuel transfer rate from the refinery to the JUHI by installing new 
pumps at the refinery and at Banksmeadow Terminal. 

A Preliminary Hazard Analysis (PHA), in accordance with the NSW Department 
of Planning (NSW DoP) Director-General’s Requirements (DGRs) for the 
Development, has been prepared by Planager Pty Ltd for inclusion in the 
Environment Assessment. The results are summarised in this report. 

The Director-General’s requirements for the PHA are as follows: 

Hazards and Risk –  The PHA should consider changes proposed 
within the Kurnell Refinery boundary, the upgraded pipeline 
arrangements between the refinery and wharf, increase in pipeline 
operating pressures and the modifications within the Caltex 
Banksmeadow terminal. The analysis should include: 

- identification of potential hazards associated with the project, to 
determine the potential for offsite impacts; 

- an estimate of the consequences and likelihood of significant events; 

- comparison of the estimated overall risks against the Department’s 
risk criteria; and 

- proposed safeguards to ensure risks are minimised. 

This PHA has been prepared with reference to the State Environment Planning 
Policy No 33 (Hazardous and Offensive Development), and in accordance with 
the NSW DoP’s Hazardous Industry Planning Advisory Papers (HIPAPs) 
Numbers 4 (Risk Criteria) and 6 (Hazard Analysis), References 1, 2 and 3.  

Further, references to the Australian Standard AS2885 (Pipelines - Gas and 
Petroleum Liquids, Ref 4) are also made with respect to the pipeline component 
of the upgrade project. 
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1.2 SCOPE AND AIM OF STUDY 

1.2.1 Scope 

The following risks are assessed as part of the PHA: 

 Risk from flammable material.  

 Environmental risk from spills.  

The main features of the proposed upgrade project include: 

 Caltex Kurnell Refinery:  

o Installation of new transfer pumps and coalescers.  

o Installation of a new pigging station (to replace the one at the 
wharf); 

 Banksmeadow Terminal: Installation of new booster pumps and valves 
and upgrade and modification of the existing pigging stations and the 
installation of power supply equipment; 

 Kurnell B Pipeline: Installation of new pipeline from Kurnell Refinery to 
halfway along the Kurnell wharf, within the existing easement. The old 
pipeline would be decommissioned. Installation of a new pigging station 
installed within the refinery to enable pigging of more of the pipeline than 
what was previously possible.  

The existing pigging station at Bumborah Point (North of Botany Bay) will 
remain unaltered. 

1.2.2 Aim 

The aim of the PHA is to: 

 Provide an assessment of the hazards and risks associated with the 
proposed upgrade project; 

 Determine the incremental change (increase or decrease) in the risk 
levels associated with the transfer of petroleum products from Caltex 
Kurnell Refinery to the JUHI (Sydney Airport) via Bumborah Point and 
the Banksmeadow Terminal; 

 Compare the resulting risk levels with the NSW DoP’s risk criteria for 
maximum tolerable risk of fatality, injury and propagation. 

The aim is in line with the requirements by the NSW DoP for the proposed 
upgrade project. 
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The risk associated with the modifications to the Caltex Kurnell Refinery and to 
Banksmeadow Terminal is assessed both qualitatively and quantitatively and 
the results are reported in Sections 6 and 7 below.  

The risk associated with the Kurnell B Pipeline is assessed more appropriately 
using the methodology described in the AS2885.1 Pipelines - Gas and 
Petroleum Liquids (Ref 4) using a multidisciplinary team (as reported in Ref 5) 
and summarised in this PHA in the Hazard Identification Word Diagram in Table 
6 and under Section 6 (below). 
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2 SITE AND PROJECT DESCRIPTION 

2.1 PROJECT LOCATION 

The Kurnell Refinery and Banksmeadow Terminal are located on opposite sides 
of Botany Bay in the southern part of metropolitan Sydney, as shown in Figure 1 
below.   

The Kurnell Refinery is located on the Kurnell Peninsula within Sutherland 
Shire, approximately 30km south of Sydney’s CBD.  The site is bordered by 
Botany Bay National Park to the east, Captain Cook’s Landing Place Park to the 
south, Bonna Point Reserve in the west and the community of Kurnell to the 
north.  The refinery mainly produces petrol (49%), diesel (22%) and jet fuel 
(15%).   

A Kurnell B Pipeline (KBL) right of way runs north west from the refinery to a 
wharf located at the southern side of Botany Bay. The existing jet pipeline (the 
KBL) runs through this right of way, underground from the refinery, resurfacing 
after Prince Charles Parade and continuing along the wharf, before diving below 
Botany Bay.  From here the KBL travels north until it reaches land at Bumborah 
Point.  It is still underground at this point and remains so continuing north, 
before turning west and eventually surfacing at Banksmeadow Terminal.   

Banksmeadow Terminal is located on the north side of Botany Bay, 
approximately 12km south of Sydney’s CBD.  The Terminal is bounded by 
industrial storage facilities to the north, the Patrick Stevedores Container 
Terminal to the south, the P&O Trans Australia Terminal to the east, and 
Penrhyn Road and the Penrhyn Estuary to the west.  Access to the Terminal is 
off Penrhyn Road. 

Banksmeadow is Caltex’s main storage terminal in NSW and has a maximum 
storage capacity of 50 million litres.  The facility stores products from the Kurnell 
Refinery which reach the terminal via pipelines under Botany Bay.  The main 
products stored are petrol, diesel, heating oil, aviation fuel and fuel oils. 

KBL heads west underground from Banksmeadow Terminal and eventually 
reaches the JUHI at Sydney Airport.   

The KBL is approximately 12km long.   

A block diagram of the KBL is provided in Figure 2 below.  

The Vopak and Mobile terminals and their associated transfer facilities, also 
connecting into the KBL, do not form part of the present upgrade project and 
are hence not included in this PHA. 
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Figure 1 – Project Location 
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Figure 2 – KBL Block Diagram 

 

2.2 MODIFICATIONS TO CALTEX KURNELL REFINERY 

An overview of the modifications at the refinery is presented in Figure 3 below. 

The proposed upgrade works at Kurnell Refinery would be limited to the north 
eastern part of the refinery where two new pumps (one duty and one standby), 
and a new pigging facility would be located close to tank 166 and 157, just off 
Road 7.  Two new filter/coalescer and associated instrumentation would also be 
installed in this area. 

The discharge pipes at the new pumps will allow for an increase in maximum 
operating pressure from the current 1,650kPa to 2,200kPa (refer Table 2 
below). The design pressure will be increased from the current 1,950kPa (Class 
150 pound rating) to 5,100kPa (Class 300 pound rating).   

New suction pipes (300mm diameter), from the existing tanks (127, 1661, 168, & 
169) into the new pumps, will also fitted. 

Modifications to existing instrumentation and control would be required, in the 
form of a new flow control loop and a new flow meter, as well as modifications 
to the existing SCADA and PLC. 

                                            

1
 Tank 166 to be converted from fuel oil to Jet service as part of another proposed project. 
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This new equipment would be installed on a new concrete pad, in the area 
between an existing earth bund and the primary containment bund for tank 166 
(refer to Figure 3 below).   

Figure 3 – Overview of Modifications at Kurnell Refinery 
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The existing pigging station, which is currently located at the wharf, will be 
decommissioned, removed, and replaced with the new pigging station installed 
in proximity to the new pumps.   

2.3 MODIFICATIONS FOR THE JET FUEL PIPELINE (KBL) 

An overview of the modifications to the KBL is presented in Figure 3 above. 

The KBL operates in different modes depending on the destination of the jet 
fuel, as follows: 

 Deliver to JUHI with stripping to Banksmeadow Terminal 

 Direct to JUHI 

 Pigging 

There will be no change in the flow rates for the mode where jet fuel is 
transferred from the refinery to the Banksmeadow terminal.  

Flow rates will increase from a maximum of 205 kL/hour to a maximum of 400 
kL/hour in the modes where jet fuel is transferred from the refinery into the 
JUHI. 

To allow for the pressure increase achieved by the required increase in flow 
rates, a new 250 mm diameter (10 inch) pipeline would be installed from the 
new Kurnell Refinery pumping station to half way along the wharf. This pipeline 
would be rated for 5,100kPa design pressure (compared with the existing 
1,950kPa design pressure). 

This new, upgraded part of the KBL, would run approximately 1,200m north 
east alongside Road 7, (refer to Figure 5) from the new pumping station through 
Gate 5 and out to the wharf buried underground before running along part of the 
wharf itself (as shown on Figure 5 below).  The new pipeline would tie into the 
existing 250 mm diameter submarine KBL at the wharf. The new pipeline would 
be buried as per AS2885 requirements (up to 1.5m in depth).  This is a common 
easement with other product transfer lines. 

There will be no change to the design pressure of the underwater pipeline, 
which will remain at 5,100 kPa (Class 300 pound rating), limited by the flanges 
at either end of the underwater section.  
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Figure 4 – Replacement KBL Pipeline Section at Kurnell 

 

2.4 MODIFICATIONS TO CALTEX BANKSMEADOW TERMINAL 

An overview of the modifications at Banksmeadow Terminal is presented in 
Figure 5 below.  

Two new booster pumps (variable speed, one duty and one stand-by) will be 
installed.  Each pump will also be fitted with associated instrumentation.  The 
inlet and outlet piping and valving associated with the new pumps will be 
modified. 

. A new filter/coalescer will be installed to filter the fuel into Banksmeadow 
terminal. 

Modifications to existing instrumentation and control valves would be required, 
as well as modifications to the existing SCADA and PLC control systems. 
 
The existing pigging station will also be upgraded. 
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Figure 5 – Modifications at Banksmeadow Terminal 
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2.5 OPERATING CONDITIONS 

The following table details the transfer rates before and after the upgrade.  

Table 1 – Flow Rates Before and After Upgrade 

 Current Flowrate  Flowrate After Upgrade Change 

Refinery to 
Banksmeadow 
Terminal 

145-150 kL/hr (direct) 0-150 kL/hr (stripping) Direct transfer is not 
proposed. New 
mode. 

Refinery to 
JUHI 

200-205 kL/hr (direct) 

150 kL/hr (pigging) 

Stripping not currently 
applicable 

400 kL/hr (direct) 

150 kL/hr (pigging) 

250-400 kL/hr (stripping) 

Increase 

No change 

New mode. 

The following table details the maximum operating pressures before and after 
the upgrade. 

Table 2 – Max Operating Pressures Before and After Upgrade 

Location Current Max 
Operating Pressure  

After Upgrade Max 
Operating Pressure 

Change 

Discharge at the 
refinery 

At Banksmeadow 
Terminal 

 

At JUHI 

1,650 kPag 

1,100 kPag (currently 
no booster pumps) 

300 kPag (at JUHI) 

2,200 kPag 

- 300 kPag (suction) 

- 3,845 kPag (discharge) 

390 kPag (at JUHI) 

Increase 

 

Decrease 

Increase 

Slight increase 

2.6 SECURITY 

Both pump stations, as installed within the Kurnell Refinery and the within 
Banksmeadow Terminal, are surrounded by security fencing and are provided 
with security gates and close circuit television (CCTV) cameras. The sites are 
also patrolled and access to both facilities is strictly controlled. 

The KBL runs underground for most of the way except for where it resurfaces 
after Prince Charles Parade to continue along the wharf, before diving below 
Botany Bay, and where it enters and leaves the Banksmeadow Terminal and 
the JUHI.  There are no above ground valve stations or other facilities 
associated with the pipeline along this route except for one small section where 
the pipeline crosses a storm water channel beside Bumborah Point Road. No 
changes are being undertaken here.  
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3 STUDY METHODOLOGY 

3.1 INTRODUCTION 

The methodology for the PHA is well established in Australia.  The assessment 
has been carried as per the Department of Planning’s HIPAP No 4 (Risk Criteria 
for Land Use Planning, Ref 2) and HIPAP No 6 (Guidelines for Hazard Analysis, 
Ref 3). These documents describe the methodology and the criteria to be used 
in PHAs, as required by the NSW Department of Planning for major “potentially 
hazardous” development. 

There are five stages in risk assessment (as per Ref 3): 

3.1.1 Hazard Identification 

The hazard identification includes a review of potential hazards associated with 
all dangerous and hazardous goods to be processed, used and handled as part 
of the upgrade project.  The hazard identification includes a comprehensive 
identification of possible causes of potential incidents and their consequences 
to public safety and the environment, as well as an outline of the proposed 
operational and organisational safety controls required to mitigate the likelihood 
of the hazardous events from occurring. 

The tasks involved in the hazard identification of the proposed upgrade project 
included a review of all relevant data and information to highlight specific areas 
of potential concern and points of discussion, including drafting up of 
preliminary hazard identification (HAZID) word diagram.  For this particular 
study, a Hazard and Operability (HAZOP) study had already been completed by 
a multidisciplinary team comprised of people with operational / engineering / risk 
assessment expertise.  The HAZID word diagram was prepared party based on 
the output from this study and partly based on Planager’s knowledge of similar 
installations and facilities.  

The review takes into account both random and systematic errors, and gives 
emphasis not only to technical requirements, but also to the management of the 
safety activities and the competence of people involved in them. 

The final HAZID word diagram is presented in Table 6 in Section 4 below. 

3.1.2 Consequence and Effect Analysis 

The consequences of identified hazards are assessed using current techniques 
for risk assessment. Well established and recognised correlations between 
exposure and effect on people are used to calculate impacts. Estimations on 
the effects on the biophysical environment are also made. 
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A set of representative fire and explosion scenarios were identified in the Fire 
Safety Study in Ref 6.  These scenarios include a range of the hazardous 
events that have some potential to occur.  

For the present PHA, these scenarios have been further expanded on, based 
on the current design of the equipment which forms part of the Project and 
knowledge of similar facilities, applicable codes and standards, and good 
engineering practice. The scenarios can be divided into the following 
categories: 

 Moderate releases, characterised by a hole equivalent to that of a flange 

failure (representing a potential flange or a pump seal). If ignited, such a 

leak may result in: 

o A jet fire (from an aerosol formed), 

o A sump fire and/or, 

o A flash fire. 

 Large releases (ruptures), characterised by a hole with a diameter equal 

to the pipe diameter. If ignited, this leak may result in: 

o A pool fire, 

o A flash fire, or  

o A vapour cloud explosion. 

For further details, please refer to Appendices 1 and 2. 

Quantitative consequence analysis was undertaken using the TNO Quantitative 
Risk Assessment program Riskcurves (version 7.6) and consequence modelling 
software program Effects (version 8.0).  The TNO tools are internationally 
recognised by industry and government authorities. The consequence models 
used within Effects Riskcurves are well known and are fully documented in the 
TNO Yellow Book (Ref 7).   

3.1.3 Frequency Analysis 

For incidents with significant effects, whether on people, property or the 
biophysical environment, the incident frequencies are estimated based on 
historical data.  A probabilistic approach to the failure of vessels and pipes is 
used to develop frequency data on potentially hazardous incidents.  

Details as to the likelihood analysis are provided in Appendix 1 and in Appendix 
2. 

3.1.4 Risk Analysis 

The combination of the probability of an outcome, such as injury, propagation or 
death, combined with the frequency of an event, gives the risk from the event.  
In order to assess the merit of the proposal, it is necessary to estimate the risk 
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at a number of locations so that the overall impact can be assessed.  The risk 
for each incident is defined according to:   

Risk = Consequence x Frequency 

The risk associated with the proposed upgrade project is determined both 
qualitatively, using a risk matrix approach, and quantitatively using risk 
assessment software. 

Qualitative risk: The result of the qualitative risk analysis is presented in table 
form in the Hazard Identification Word Diagram in Table 6 and in Section 6. 
Details on the qualitative risk assessment are presented in Appendix 1. 

Quantitative risk: In quantitative risk analysis, risk levels from each scenario 
are calculated by considering each modelled scenario, and combining its 
frequency with the extent of its harm footprints. Total risk is obtained by adding 
together the results from the risk calculations for each incident, i.e. the total risk 
is the sum of the risk calculated for each scenario.  The results of the 
quantitative risk analysis are presented in Section 7 in three forms: 

 Fatality Risk: 

o Individual Risk of Fatality: The likelihood (or frequency) of fatality 
to notional individuals at locations around the site, as a result of 
any of the postulated fire and explosion events.  The units for 
individual risk are probability (of fatality) per million per year.  
Typically, the result of individual risk calculations is shown in the 
form of risk contours overlaid on a map of the development area.   

o Societal Risk of Fatality: Societal risk takes into account the 
number of people exposed to risk. Whereas individual risk is 
concerned with the risk of fatality to a (notional) person at a 
particular location (person 'most at risk', i.e. outdoors), societal risk 
considers the likelihood of actual fatalities among any of the 
people exposed to the hazard.  Societal risk is presented as so 
called f-N curves, showing the frequency of events (f) resulting in 
N or more fatalities.  To determine societal risk, it is necessary to 
quantify the population within each zone of risk surrounding a 
facility.  By combining the risk results with the population data, a 
societal risk curve can be produced 

 Injury risk, i.e. the likelihood of injury to individuals at locations around 
the site as a result of the same scenarios used to calculate individual 
fatality risk. 

 Propagation risk, i.e. the risk of propagation from one incident at the 
proposed upgrade to neighbouring installation and infrastructure.  
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The event frequency and hazard consequence data has been combined to 
produce estimates of risk using TNO’s risk calculation and contour plotting 
program entitled Riskcurves.  

Having determined the risk from a development, it must then be compared with 
accepted criteria in order to assess whether or not the risk level is tolerable.  If 
not, specific measures must be taken to reduce the risk to a tolerable level.  
Where this is not possible, it must then be concluded that the proposed 
development is not compatible with the existing surrounding land uses.  

The risk criteria, applicable for the proposed development, are detailed in 
Appendix 2 together with further details of the input and the results of the 
quantitative risk assessment (incident scenarios, likelihoods, consequence etc.).   

3.1.5 Risk reduction 

Where possible, risk reduction measures are identified throughout the course of 
the study in the form of recommendations. 

3.2 SAFETY MANAGEMENT SYSTEMS 

3.2.1 Safety Management in General 

In quantitative risk assessments, incidents are assessed in terms of 
consequences and frequencies, leading to a measure of risk.  Where possible, 
frequency data used in the analysis comes from actual experience, e.g. near 
misses or actual incidents.  However, in many cases, the frequencies used are 
generic, based on historical information from a variety of plants and processes 
with different standards and designs.   

As with any sample of a population, the quality of the management systems 
(referred to here as "safety software") in place in these historical plants will vary.  
Some will have little or no software, such as work permits, planned 
maintenance and modification procedures, in place.  Others will have exemplary 
systems covering all issues of safe operation.  Clearly, the generic frequencies 
derived from a wide sample represent the failure rates of an "average plant".  
This hypothetical average plant would have average hardware and software 
safety systems in place. 

If an installation which has significantly below average safety software in place 
is assessed using the generic frequencies, it is likely that the risk will be 
underestimated.  Conversely, if a plant is significantly above average, the risk 
will probably be overestimated.  However, it is extremely difficult to quantify the 
effect of software on plant safety.  Incorporating safety software as a means of 
mitigation has the potential to significantly reduce the frequency of incidents and 
also their consequences if rigorously developed and applied.  The risk could 
also be underestimated if safety software is factored into the risk assessment 
but is not properly implemented in practice. Practical issues also arise when 
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attempting to factor safety software into the risk assessment – applying a factor 
to the overall risk results could easily be misleading as in practice it may be the 
failure of one aspect of the safety software that causes the accident, while all 
other aspects are managed exemplarily. 

In this study it is assumed that the generic failure frequencies used apply to 
installations which have safety software corresponding to accepted industry 
practice and that this site has similar management practices and systems.  This 
assumption, it is believed, will be conservative in that it will overstate the risk 
from well-managed installations.  

3.2.2 Safety Management System Implemented 

Caltex have a commitment to Occupational Health and Safety (OH&S) and have 
numerous policies and procedures to achieve a safe workplace. Procedures 
specific to the upgraded plant and its environment will be developed and 
incorporated into the safety management system. 

The upgraded plant equipment will comply with all current, relevant codes and 
statutory requirements with respect to work conditions.  There will be no changes 
to existing precautions observed on site, in particular, standards and requirements 
for the handling of flammable liquids.  All personnel required to work with these 
substances are trained in their safe use and handling, and are provided with all 
the relevant safety equipment. 

Emergency procedures have been developed and will be reviewed in the light of 
the proposed changes.  The emergency procedures include responses to 
emergency evacuation, injury, major asset damage or failure, critical failures, 
spillages, major fire, and threats.   

The refinery and the Banksmeadow Terminal sites each have a manager with 
overall responsibility for safety, who is supported by experienced personnel 
trained in the operation and support of the plant. 

A Permit to Work system (including Hot Work Permit) and a Management of 
Change system are in use on site to control work on existing plant and to protect 
existing plant and structure from substandard and potentially hazardous 
modifications. 

Injury and incident management is proceduralised and people are trained in how 
to report incidents. An established incident reporting and response mechanism 
has been established, providing 24 hour coverage.   

Protective Systems will be tested to ensure they are in a good state of repair and 
function reliably when required to do so.  This will include scheduled testing of 
trips, alarms, detectors, relief devices and other protection systems. 

All persons on the premises are provided with appropriate personal protective 
equipment suitable for use with the specific hazardous substances. 
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At least one person on the premises is trained in first aid; and a list of persons 
trained in, and designated as being responsible for the administering of, first aid is 
shown on the noticeboards on the premises.  

3.3 MAIN CODES AND STANDARDS 

The following table shows some of the main codes and standards which are 
applicable for the proposed upgrade project.   

Table 3 – Codes and Standards for the Design of Proposed Upgrade 
Project 

Area of Concern Standard / Code 
Plant layout and design 
philosophy 

Chevron Global Aviation Specs 

 GPS A5 – Refinery layout and spacing 

 GPS A6 – Design philosophy 

Bunding arrangement and 
design 

 AS1940 The storage and handling of flammable and 
combustible liquids (Ref 8) 

Pump and piping design  STD 40.06.CES.PIM-LA-5112-B Piping Materials 

 STD 40.06.CES.PIM-LA-5138-A Piping Design 

 STD 40.06.CES.PVM-LA-4750-E Carbon Steel Pressure 
Vessels for General Refinery Service 

 STD 40.06.CES.PMP-983 Centrifugal Pumps for General 
Refinery Services 

 API 1581 – Aviation Jet Fuel Filter/Separators 5th Edition 

 API 610 – Refinery Pumps 

 ASME B31.3 - Process Piping 

 AS 1200:2000 - Pressure equipment  

 AS1200:2000 – Pressure equipment 

Pipeline (design, operation 
and maintenance) 

 AS2885 Pipelines - gas and liquid petroleum (Ref 4). 

Electrical design  GPS P1 – Electric Power and Lighting 

 STD 40.06.SPEC-P12 High Voltage Electric Motors 

 AS/NZS 2381 Electrical Equipment for Explosive Atmospheres 
– Selection, Installation and Maintenance 

 AS/NZS 3000 Australian / New Zealand Wiring Rules 

 AS/NZS 60079 Explosive Atmospheres - Explosion Protection 
Techniques 

 AS/NZS 60079.10.1:2009 Explosive Atmospheres Part 10.1: 
Classification of areas – Explosive gas atmospheres. 

Emergency response and 
fire safety 

 Control Of Major Hazard Facilities - National Standard (Ref 9) 
 National Code of Practice (Ref 10); 

 Hazardous Industry Planning Advisory Papers No 1 and No 2: 
Emergency Planning Guidelines and Fire Safety Study (Refs 11 
and 12); 

 Building Code of Australia for any buildings and protected works 
(Ref 13). 

Dangerous goods storage 
and transport 

Australian Code for Transport of Dangerous Goods by Road and 
Rail (ADG Code), 7

th
 Ed (Ref 14). 

Occupational health and 
safety  

(NSW) Occupational Health and Safety Act 2000. 
(NSW) Occupational Health and Safety Regulations 2001. 
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4 HAZARD IDENTIFICATION 

The main risk associated with the proposed upgrade involves the transfer and 
storage of jet fuel, which is a flammable material at atmospheric conditions. 

Other, less prominent hazards associated with the proposed upgrade, involve 
the use of high voltage electricity and the rotating machinery.  Such hazards are 
predominantly limited to the local area and experienced by operators or 
maintenance personnel.  They are unlikely to give rise to off-site hazards.  As 
such, these potential hazards are generally dealt with using training, 
procedures, Job Safety Analysis (JSA), permit to work etc., and are not 
discussed further in this PHA. 

4.1 HAZARDOUS MATERIALS 

4.1.1 Storage Inventory 

There will be no change to storage inventories of dangerous goods (i.e. 
flammable liquids) on either of the sites affected by the upgrade project.   

4.1.2 Properties of Potentially Hazardous Material 

Fire and explosion hazards were identified by considering the physical and 
chemical properties of the jet fuel being considered, and the potential for 
releases and loss of containment. The table below summarises the main 
properties of jet fuel. 

Table 4 – Main Properties of Jet Fuel 

Material Property / Characteristics 
Dangerous Goods Classification Class 3 PG III, flammable liquid 

Physical state at atmospheric conditions Liquid 

Appearance Clear 

Molecular weight 175 

Boiling point 216
o
C 

Flash point 38
o
C 

Heat of combustion 36644 kJ/kg 

Heat of vaporisation 341.2 kJ/kg 

Heat capacity 1.9 kJ/kg K 

Density @ 10
 o
C - 797 kg/m

3 

@ 15
o
C – 794 kg/m

3
 

@ 25
 o
C - 787 kg/m

3
 

Vapour pressure @ 10
 o
C – 0.14 kPa(a)

 

@ 25
 o
C – 0.34 kPa(a) 

Flammable range (vapour in air) Between 0.7 and 6 vol% 
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4.2 HAZARDOUS INCIDENT SCENARIOS 

In case of a loss of containment outside of bunded / contained areas, jet fuel 
may pose a threat to the biophysical environment or it may ignite and pose a 
threat to people and property. 

Jet fuel can be ignited and burn provided the flammable vapour concentrations 
are within the flammable range and a source of ignition is present.  For an 
explosion with any significant overpressure to occur however, sufficient 
quantities of vapour will need to be present in a dispersing or stagnant vapour 
cloud. 

If jet fuel is released under high pressure, for example at the discharge of the 
pump, an aerosol or mist may form that is significantly more flammable than 
when stored under normal conditions, and lower ignition energy may cause a 
fire or explosion.  

An important part of fire prevention is to avoid situations where fuels may be 
released as aerosols (Ref 6), which may form an explosive vapour. 

Several variables must be addressed in developing an assessment of a release 
and its general dispersion, including potential for ignition sources. The factors, 
as presented in Appendix 3, determine the possible outcomes of an 
uncontrolled release, i.e. whether it: 

 Disperses without a fire, leading to an environmental pollution issue,  

 Burns as a pool fire,  

 Burns as a flash fire, or  

 Explodes in a vapour cloud.  

A hazard identification exercise was undertaken by a multidisciplinary team 
(composed of personnel from design operations and engineering), addressing 
the nature of hazards that might occur during operation of the facility after 
implementation of the proposed upgrade (Ref 15). Further, a safety 
management assessment in accordance with AS2885 requirements was 
conducted for the project (Ref 5), using a multidisciplinary team from design, 
process, inspection, operation and project management. 

A Hazard Identification Word Diagram has been prepared for this project and 
presented in Table 6.  This table draws from the potential incident scenarios 
identified during the hazard identification exercises above and elsewhere, 
including initiating causes, consequences and proposed / existing safeguards to 
minimise consequences of likelihood of an incident. 

A total of 10 hazards were identified in terms of their potential consequences 
and likelihoods, as listed in Table 5 below.  
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Table 5 - Summary of Identified Hazards 

Hazardous Event Potential 
Loss of Containment Events (Jet Fuel or Energy) 
Leak of jet fuel from pipes or pumps on-site or off-site due to generic faults or impact leads to 
fire event 

Leak of jet fuel from pipes or pumps on-site or off-site due to generic faults or impact leads to 
threat to the biophysical environment 

Natural Hazards 
Earthquake / Seismic hazard 

Land subsidence hazard 

Bush /brush fire 

Flooding 

Lightning strike 

Other types of hazards 
Aircraft crash 

Intentional acts 

Knock-on Effects / Cumulative Effects 

The risk associated with each incident scenario has been evaluated in turn for 
the situation before and after the upgrade project. The risk matrix from AS2885 
(Ref 4) was used in this exercise.  The following terminology is used in the 
table: 

 C: Consequence 

 L: Likelihood 

 R: Risk 

Refer to Appendix 1 for details on the methods used for the qualitative 
assessment.  

Refer to Appendix 2 for the calculations carried out for those scenarios with 
serious effects which were transferred to the quantitative risk assessment. 
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Table 6 – Hazard Identification Word Diagram 

No Hazard Possible Causes 
and Threats 

Possible 
Consequences 

Preventative and Protective Safeguards Risk 
Prior to 
Upgrade 

Risk 
After 

Upgrade 

Carried 
forward 
to QRA 

Kurnell KBL 
1 Loss of 

containment 
event: 
Uncontrolled 
release from the 
pipeline due to 
generic faults. 

- Construction 
damage,  
- Weld fault,  
- Coating flaw, 
- Faulty materials. 
- Design defects. 
 
 

Damage to the 
pipeline and 
release of jet fuel.  

Environmental 
pollution if the spill 
is not contained. 

If ignition then 
possibility of flash 
or jet fire. If 
confinement then 
possibility of a 
vapour cloud 
explosion. 

Injury and property 
damage.  

 

Prevention: Coating on external surfaces of 
underground pipelines; Cathodic Protection (CP);  
internal corrosion virtually absent with clean 
hydrocarbon; Pressure testing Radiography &/or 
ultrasonic testing of welds; design to limit crack 
propagation; Pipeline Integrity Management Plan. 

Welding procedures and welds radiographed; 
material certificates; hydrostatic testing and 
QA/QC. 
Detection: Routine inspection (incl. patrol, 
pigging, CP monitoring. 

Protection: Pipe thickness and design factor to 
AS2885 requirements. Below ground pipeline is 
buried and signposted as per AS2885 
requirements.   
Emergency response: Emergency response 
plan, including emergency isolation of pipeline 
and links to external authorities. 

C: Severe 
L: Remote 
R: Low 

C: Severe 
L: Remote 
R: Low 
 
 
Negligible 
change 
compare 
with 
situation 
prior to 
upgrade 
 

No -  
AS2885-
methodol
ogy used 
for the 
KBL 
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No Hazard Possible Causes 
and Threats 

Possible 
Consequences 

Preventative and Protective Safeguards Risk 
Prior to 
Upgrade 

Risk 
After 

Upgrade 

Carried 
forward 
to QRA 

2 Loss of 
containment 
event: Loss of 
containment due 
to aging pipeline 

Long term effects 
on old pipeline: 
- Damage to 
pipeline with no 
immediate effect 
but possible long 
term effect.  
- Wear and tear. 
- Maintenance 
failure with no 
immediate effect. 
- Stress corrosion 
cracking. 

Damage to pipeline 
over a long period 
of time, usually 
starting with a small 
issue but could 
develop to an 
incident of more 
serious nature. 

Eventually leading 
to a release of jet 
fuel. The rest as 
above. 

Entire existing pipeline (with the exception of the 
length of pipe between Gate 5 at the refinery to 
the pigging station at the wharf) can be pigged 
(Non Destructive Testing). Pigging is carried out 
at periodic and regular intervals. 

Both stress and temperature are below that 
required for external stress corrosion cracking  

After upgrade project: New pipeline in section of 
Gate 5 to the wharf which can be pigged. 

Detection, protection and emergency response as 
per No 1 above. 

C: Severe  
L: Unlikely 
R: Inter-
mediate 

C: Severe 
L: Remote 
R: Low 
 

No -  
AS2885-
methodol
ogy used 
for the 
KBL 

3 Loss of 
containment 
event: 
Uncontrolled 
release of jet 
fuel due to 
impact or 
damage to the 
pipeline. 

3
rd

 party involvement 
e.g. digging or 
trenching, or other 
earth work. 

Anchor damage. 

1
st
 party involvement 

(excavation 
inspection damages 
coating and 
corrosion). 

Destructive vibration 
near the pipeline. 

As above 

 

Prevention: Underground pipeline within a right-
of-way. Pipeline along wharf is well away from the 
roadway and is protected by the road kerb. There 
are no changes to this compared with the existing 
pipeline. No 3

rd
 party assets in right-of-way 

minimises activities near the pipeline. Signage.  

Detection:  Pressure sensors and alarms 
transmitted to the control room (24hr/7d 
monitoring). Routine inspection and patrol. 
Protection: Resistance of pipelines to penetration 
through use of pipe thickness and adequate 
design factor and burial depth.  
Repair of any coating damage as required.  

Emergency response: Manual shut down at 
detection of pressure drop. Emergency response 
plan. 

 

C: Major 
L: Remote 
R: Inter-
mediate 

C: Major 
L: Remote 
R: Inter-
mediate 
Negligible 
change 
compare 
with 
situation 
prior to 
upgrade. 

No -  
AS2885-
methodol
ogy used 
for the 
KBL 
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No Hazard Possible Causes 
and Threats 

Possible 
Consequences 

Preventative and Protective Safeguards Risk 
Prior to 
Upgrade 

Risk 
After 

Upgrade 

Carried 
forward 
to QRA 

4 Loss of 
containment 
event: 
Maloperation 

Operational error 
upstream or 
downstream facility. 

As above Use of mechanical over pressure and temperature 
protection at Kurnell Refinery new pumping 
station. 
Procedure to be written detailing risks and 
controls during manual operation (Ref 5). 
 
Detection, protection and emergency response – 
as above. 

C: Major 
L: Remote 
R: Inter-
mediate 

C: Major 
L: Remote 
R: Inter-
mediate 
 
Some 
increase 
in risk due 
to 
increased 
pressures 
on the 
system 
and some 
increase 
in control 
comple-
xity 

No -  
AS2885-
methodol
ogy used 
for the 
KBL 

5 Loss of 
containment 
event: During 
maintenance 

Failure during 
pigging causes loss 
of containment 

As above Procedures for maintenance and pigging. 
 
After upgrade project: Pigging station at the wharf 
no longer used. New pigging station at the 
refinery, which is contained. 

C: Severe  
L: Unlikely 
R: Inter-
mediate 

C: Severe 
L: Remote 
R: Low 
 

No -  
AS2885-
methodol
ogy used 
for the 
KBL 
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No Hazard Possible Causes 
and Threats 

Possible 
Consequences 

Preventative and Protective Safeguards Risk 
Prior to 
Upgrade 

Risk 
After 

Upgrade 

Carried 
forward 
to QRA 

6 Natural Event - Flooding,  

- Earthquake, land 
subsidence, 

- Bush/brush fire, 

- Lightning strike. 

As above No change from existing situation. Regular 
inspections and patrol for any erosion. 
Structures and plant are designed to withstand 
earthquake effects using well-established 
procedures in accordance with relevant Australian 
or International standards. The pipeline route 
does not cross any known areas of mine 
subsidence.  
Bush fire risk minimised through maintenance of a 
buffer zone between buried pipeline and natural 
vegetation. Buried pipeline unlikely to be affected 
by above ground bush / brush fire. 
Lightning strike unlikely to damage buried pipeline 
and pipeline under water (but not impossible). 
Detection, protection and emergency response – 
as above. 
 

C: Minor 
L: Remote 
R: Negli-
gible 

C: Minor 
L: Remote 
R: Negli-
gible  
 
Negligible 
change 
compare 
with 
situation 
prior to 
upgrade 

No -  
AS2885-
methodol
ogy used 
for the 
KBL 

7 Other types of 
hazards 

- Aircraft crash 

- Intentional acts 

- Knock-on effects / 
Cumulative hazards 

As above An incident at a nearby facility or an aircraft crash 
is highly unlikely to expose a pipeline and, 
provided that the pipeline is not exposed, damage 
to the pipeline is highly unlikely. 
Negligible impact of proposed project on the risk 
of intentional acts on the pipeline such as 
terrorism, vandalism. Above ground sections not 
changed from existing layout. 
Detection, protection and emergency response – 
as above. 

C: Severe 
L: Hypo-
thetical 
R: Negli-
gible 

C: Severe 
L: Hypo-
thetical 
R: Negli-
gible 
 
Negligible 
change 
compare 
with 
situation 
prior to 
upgrade 

No -  
AS2885-
methodol
ogy used 
for the 
KBL 
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No Hazard Possible Causes 
and Threats 

Possible 
Consequences 

Preventative and Protective Safeguards Risk 
Prior to 
Upgrade 

Risk 
After 

Upgrade 

Carried 
forward 
to QRA 

Pump Stations at the Refinery and at the Banksmeadow Terminal 
8 Loss of 

containment 
event: 
Uncontrolled 
release of jet 
fuel due to 
generic faults. 

Construction 
damage, weld fault, 
coating flaw or faulty 
materials. 

Corrosion (internal 
or external) 
Gasket leak. 

Seal failure 
Weld failure 
Vibration. 
Valve leak 

 

Damage to the 
pump, pipes and 
equipment and 
subsequent release 
of jet fuel.  

If liquid release 
then formation of 
pool which would 
drain away into the 
sump and bund.  

If the spill is not 
contained then 
possible 
environmental 
pollution. 

If ignition of a liquid 
release then 
formation of a pool 
fire. Possibility of 
flash or jet fire and 
vapour cloud 
explosion. 

Injury and property 
damage. 
Propagation to 
neighbouring 
bushland at Kurnell 
Refinery. 

Prevention:  Painting of aboveground pipework in 
pump station to prevent external corrosion; 
internal corrosion virtually absent with clean 
hydrocarbon.  

Hydrotesting; radiography and / or ultrasonic 
testing of welds; welding procedure. 

On stream monitoring of pump vibration 

Draining of pump station away from potential 
sensitive infrastructure. 

Detection: Hydrocarbon detector alarms to be 
fitted at Kurnell and Banksmeadow.  

Seal leak detection system to be installed.  
Routine maintenance and inspection (including 
regular inspections and patrols). 

Protection: Resistance of pipes to metal loss 
through use of pipe thickness and adequate 
design factor. Location of pumps and associated 
infrastructure within bunded areas. 
Emergency response: Emergency response 
plan, including emergency isolation of pipeline 
and links to external authorities. 

C: Minor 
L: Remote 
R: Negli-
gible 

C: Minor 
L: Remote 
R: Negli-
gible  
 
 
Negligible 
change 
compare 
with 
situation 
prior to 
upgrade 

YES 
(generic 
likelihood 
data used) 
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No Hazard Possible Causes 
and Threats 

Possible 
Consequences 

Preventative and Protective Safeguards Risk 
Prior to 
Upgrade 

Risk 
After 

Upgrade 

Carried 
forward 
to QRA 

9 Loss of 
containment 
event: 
Uncontrolled 
release of jet 
fuel due to 
mechanical 
impact or 
damage at one 
of the pump 
stations. 

Mechanical impact 
e.g. motor vehicle 
impact. 

Failure of 
maintenance. 

Damage to the 
pump, pipes and 
equipment and 
subsequent release 
of jet fuel.  

If liquid release 
then formation of 
pool which would 
drain away into the 
sump and bund.  

If the spill is not 
contained then 
possible 
environmental 
pollution. 

If ignition of a liquid 
release then 
formation of a pool 
fire. 

If ignition of an 
aerosol then 
possibility of flash 
or jet fire.  

If confinement then 
possibility of a 
vapour cloud 
explosion. 

Injury and property 
damage. 

Prevention: Thickness and grade of equipment 
and pipes.  

Any major work within the facilities requires 
permit to work, including job safety analysis. 

Remote operated isolation valves available for 
Emergency Shut Down. 

Robust nature of valve body  – tight shut-off 
feature. 

Regular inspection of facilities and routine 
maintenance.  

Electrical design for equipment in hazardous 
areas.  

Draining of pump station away from potential 
sensitive infrastructure. 

Detection:  Pressure sensors and alarm 
transmitted to the control room (24hr/7d 
monitoring). Continuous detection system. 
Periodic leak surveys.  

Hydrocarbon alarms at pumps at Kurnell & 
Banksmeadow. 

Protection: Resistance of pipes and equipment 
to damage from mechanical impact through use 
of pipe thickness and adequate design factor. 

Pump stations are graded away from pumps. 
Spills will drain to oil sump system. 

Spills outside of bunded and contained areas 
would drain to the site drainage systems which is 
segregated so that any potentially contaminated 
surface water runoff are kept separate from clean 
rainwater runoff.  

Emergency response: Remote operated 
emergency shut-down valves.  

C: Minor 
L: Remote 
R: Negli-
gible 

C: Minor 
L: Remote 
R: Negli-
gible  
 
Negligible 
change 
compare 
with 
situation 
prior to 
upgrade 

YES 
(generic 
likelihood 
data 
used) 
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No Hazard Possible Causes 
and Threats 

Possible 
Consequences 

Preventative and Protective Safeguards Risk 
Prior to 
Upgrade 

Risk 
After 

Upgrade 

Carried 
forward 
to QRA 

10 Natural Hazards - Flooding,  

- Earthquake, land 
subsidence, 

- Bush/brush fire, 

- Lightning strike. 

As above Negligible incremental change in flood risk 
associated with the proposed upgrade project. 
Possible decrease due to newer installation and 
equipment located above grade. 

Protecting against lightning strike in accordance 
with Australian Standard AS 1768 Lightning 
Protection. 

Control of vegetation around facilities. The 
Council owned bushland to the west of the 
refinery pumping station (Marton Park Wetland) 
which is located relatively close to the proposed 
site of the new pumps may be an issue, refer 
Recommendations 1 and 2 below. 

C: Minor 
L: Hyo-
thetical 
R: Negli-
gible 

C: Minor 
L: Hyo-
thetical 
R: Negli-
gible 
 
Negligible 
change in 
risk from 
flood, 
earthquak
e and 
lightning. 
Some 
increase 
in risk to 
wetland 
near 
refinery 
pumps. 

YES 
(generic 
likelihood 
data 
used) 
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No Hazard Possible Causes 
and Threats 

Possible 
Consequences 

Preventative and Protective Safeguards Risk 
Prior to 
Upgrade 

Risk 
After 

Upgrade 

Carried 
forward 
to QRA 

11 Other Hazards - Aircraft or heavy 
vehicle crash 
resulting in damage 
to the pump station 
and potentially in 
hazardous releases. 

- Damages station 
through terrorism or 
vandalism. 

- Knock-on effects / 
Cumulative hazards 
(incident at the 
neighbouring 
storage tank) 

As above Negligible change in risk profile from aircraft 
crash due to proposed upgrade project. 

Vehicle crash into pumping stations extremely 
unlikely in current situation. 

Security measures at pumping stations include 
fencing, patrols, etc. 

Receipt station at Banksmeadow Terminal is 
located inside a fenced area.  

Knock-on effects prevented through effective 
emergency response, refer recommendation 2 
below. 

 

C: Severe 
L: hypo-
thetical 
R: Negli-
gible 

C: Severe 
L: hypo-
thetical 
R: Negli-
gible  
 
Negligible 
change 
compare 
with 
situation 
prior to 
upgrade 

YES 
(generic 
likelihood 
data 
used) 
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5 DETAILED CONSIDERATION OF ALL HAZARDS AND 
ASSOCIATED CONTROLS 

The Hazard Identification Word Diagram in Table 6 details the control 
mechanisms for each identified hazard associated with the proposed upgrade 
project. Further details on these controls are provided below. 

5.1 CONTROL OF A LOSS OF CONTAINMENT EVENT 

Safety associated with a loss of containment is ensured by the following four 
elements that provide multiple layers of protection both for the safety of workers 
and the safety of communities that surround the facilities: 

 Primary containment; 

 Secondary containment; 

 Safeguard systems; and 

 Separation distances. 

Generally, these multiple layers of protection create four critical safety 
conditions, all of which are integrated with a combination of industry standards 
and regulatory compliance. 

The following section summarises how the design and construction of the 
proposed upgrade will comply with these essential elements of safety.   

5.1.1 Primary Containment  

The first and most important requirement for containing the jet fuel is based on 
the integrity of containment, including the use of appropriate materials for the 
facilities, proper engineering design and construction practices and minimising 
the risk of damage and fatigue of pipelines, pumps and other plant and 
equipment. The measures to be used at the proposed upgrade include: 

 The use of recognised and experienced plant designers. 

 The design of pipeline and other piping in accordance with the most widely 
recognised and used codes for its type (refer Table 3 for a short summary of 
those standards and codes in particular applicable to hazards and risk 
management for this development); 

 Material selection, robust and secured pipework to code requirements, 
welds radiographed, hydrostatic testing, design pressure and relief valves, 
and thermal reliefs. 

 Minimising the risk of mechanical damage caused by malicious damage 
through burial of the KBL pipeline as far as practicable, through on-site 
security measures (to prevent sabotage), and through vehicular assess to 
the area, protection of plant and equipment and speed restrictions; 

 Quality control during the construction of the piping, including radiography of 
welds, testing of weld and heat affected zones, pressure test and/or vacuum 
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tests as appropriate, production weld testing and other recognised Non 
Destructive Testing (NDT) requirements; 

 Minimising lengths of piping and number of flanges (use welded connections 
wherever possible); 

 Proper securing of piping;  

 No use of flexible connection and hoses required as part of this project; and  

 Regular and periodic inspection and maintenance. 

5.1.2 Secondary Containment 

The second layer of protection ensures that, if a leak or spill did occur, the jet 
fuel can be contained and isolated from the public. The Kurnell Refinery and the 
Banksmeadow Terminal includes a system of containment areas (or bunds), 
capable of containing the quantity of jet fuel that could be released by a credible 
incident involving the component served by each particular containment system.   

Table 7 summarises the design of the sumps and bunds relevant to the present 
project. Note that both bunds are draining freely through an underground 
drainage system to the oily sewer where the spill would be captured. The bund 
has flammable gas detectors that alarm in the control room in case of a spill. 
The oily sewer is designed with gas seal catch basis to prevent the spread of 
fire through the oily sewer system. 

Table 7 – Bund Design 

Bund 
configurations 

Surface Area (m2) 
Maximum 

Design Basis 

Kurnell Refinery 
pump bund 

264 Capable of restraining a massive release and 
directing it to the underground drain system 
and oily sewer. Maximum surface area of pool 
in case of completely blocked drainage system 
(refer Appendix 2 for discussion on the 
probability of this occurring). 

104 Total area covered by the catch basin closest 
to the pumps. Maximum surface area of pool in 
case of free drain to oily sump. 

Banksmeadow 
Terminal pump 
bund 

114 Capable of restraining a massive release and 
directing it to the underground drain system 
and oily sewer  

40 Total area covered by the catch basin closest 
to the pumps. Maximum surface area of pool in 
case of free drain to oily sump. 

Should a spill occur, the chances of ignition will be minimised through the use of 
a combination of hardware plant design features (such as control of static 
electricity through earthing and electrical continuity and the installation of 
suitable electrical equipment to comply with hazardous area classification 
requirements) and through procedural requirements (through use of 
maintenance systems such as permit to work systems and preventative 
maintenance programs for electrical equipment in hazardous area). 
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A loss of containment may ignite at the source, for example due to the static 
electricity created at the point of release or by a mechanical impact causing the 
release in the first place.  In the case of an ignition at the source, the jet fuel 
would burn as a jet fire (in the case of an aerosol release) or as a pool fire. 

Some potential ignition sources are located within the refinery and 
Banksmeadow Terminal sites and are integral to the operation of these 
facilities.  These sources are located well outside of the Hazardous Zones. 
However, in case of a large release of jet fuel it is conceivable that 
concentrations within the flammable range may reach such an ignition source, 
resulting in a flash back and a pool fire or possibly a flash fire or vapour cloud 
explosion (if the vapours were allowed to accumulate).   

5.1.3 Safeguard Systems 

The goal of the third layer of protection is to minimize the frequency and size of 
a release and prevent harm from potential associated hazards, such as fire.  

For this level of safety protection, the refinery pumps and the Banksmeadow 
Terminal as well as the KBL are fitted with a number of sensors, detectors and 
alarms and back-up safety systems, which include an emergency shutdown 
(ESD) system.  

Flammable vapour (hydrocarbon) sensors with alarms as well as detection of 
upset operating conditions (e.g. pressure, flow) with subsequent plant shut 
down will be provided. 

The ESD system can identify problems and initiate shut off operations in the 
event certain specified fault conditions or equipment failures occur.  The ESD is 
designed to prevent or limit significantly the amount of jet fuel that could be 
released in the event of a hazardous incident.  

The ESD system is fail safe, i.e. the equipment associated with the ESD system 
are capable of compensating automatically and safely for a failure (e.g. failure 
of a mechanism or power source). The ESD system includes emergency 
shutdown buttons which are located in strategic locations within the refinery and 
the Banksmeadow Terminal, including at the control room. Automatic initiation 
of the ESD system  has been designed into the system for critical trip events. 

Hydrocarbon vapour detection (at the pumping stations) and fire fighting 
systems combine to limit effects if there is a release.  

Necessary operating procedures, training, emergency response systems and 
regular maintenance to protect people, property and the environment from any 
release will also be established.   

The details of this layer of protection will be defined during the detailed design 
process.   
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5.1.4 Separation Distances 

The fourth layer of protection employed for facility design is required by 
regulation to maintain separation distances from communities and other public 
areas. 

The separation distances are based on requirements code and on the 
maximum tolerable risk principles (as per the present hazard and risk 
assessment).   

With respect to the code-based requirements, the Australian Standards (Ref 8) 
specify separation distances between storages and boundaries, ignition 
sources, protected places and accumulations of combustible materials.  These 
separation distances must be large enough to safeguard people and property in 
case of a loss of containment incident. 

In case of a spill at the pump platform, the jet fuel drains to sump further 
through an underground drainage system to an oily sump, minimising the 
surface area for evaporation and possible heat radiation (if ignition occurs) from 
neighbouring structures, tanks etc. 

5.2 CONTROL RISKS TO THE BIOPHYSICAL ENVIRONMENT 

A failure to contain a loss of containment of jet fuel could cause environmental 
pollution to surface and groundwater. Prevention includes:  

 Adequately designed piping, vessels, and storage tanks used for liquids;  

 Most of the new, above-ground pipework is located inside bunded areas;  

 Pipeline manifolds and pumps (both at the refinery and the 
Banksmeadow Terminal) are located on concrete slabs which drain away 
to the oily water sewer system; 

 Oily sumps are fitted with hydrocarbon detectors which initiate alarm, 
informing pipeline operator of loss of containment. 

Recommendation 1: As far as practicable, ensure pipes outside of 
contained area are fully welded (not flanged).  

5.3 CONTROL OF NATURAL HAZARDS 

While the safety systems listed in Section 5.1 are in general also partly for the 
control of the risk associated with natural hazards (such as design to codes and 
standards, robust design, bunds etc.), specific controls associated with these 
hazards have been listed below. 
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5.3.1 Earthquake / Seismic Hazard and Hazards from Land Subsidence 

Structures and plant are designed to withstand earthquake effects using well-
established procedures in accordance with relevant Australian or International 
standards. The pipeline route does not cross any known areas of mine 
subsidence. 

Note that the main part of the KBL will remain unaltered with regards to risk 
from seismic hazards and from hazards relating to mine subsidence. 

5.3.2 Brush and Bushfires 

The risk associated with an incident associated with the new pumping stations 
initiating a brush or bushfire is minimised through passive protection in the form 
of plant layout, equipment spacing and drainage of possible liquid spillages 
away from critical equipment to containment sumps. Further, active measures 
such as fire and/or hydrocarbon (flammable vapour) detection, a firewater 
system and overpressure protection will also be included in the detailed design, 
minimising the effect of an incident.   

Further, emergency response plans and procedures have been developed for 
the facility in conjunction with NSW Fire Brigades. These plans and procedures 
will detail the steps to be taken in case of a bushfire in the vicinity of the 
facilities. 

The Council owned bushland to the west of the refinery pumping station 
(Marton Park Wetland) is located relatively close to the proposed site of the new 
pumps and may be at threat from a fire in the vicinity of the station. This was 
also highlighted in the Fire Safety Study conducted for the upgrade project (Ref 
6). It is noted that the existence of fire hydrants in close proximity to the pump 
area provides fire protection cover to the wetland area. 

Recommendation 2: Review existing Emergency Response Plans at both 
the Kurnell Refinery and at Banksmeadow Terminal as well as for the KBL 
for any changes required following implementation of the proposed 
upgrade.  

5.3.3 Flooding / Erosion Hazard 

Floods are unlikely to cause erosion of the ground cover of the KBL pipeline or 
floatation of the pipeline.  The current regime of regular inspections and patrols 
of the pipeline would be maintained in order to identify any erosion problems 
and initiate repair of the ground cover. The proposed upgrade project does not 
introduce any increase in the risk associated with flooding / erosion. 

The level of the pumping stations at the Kurnell Refinery and Banksmeadow 
Terminal are typically above grade. 
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5.3.4 Lightning Strike 

Lightning strike is unlikely (but not impossible) to affect a buried pipeline or a 
pipeline below the Bay. 

The refinery and the Banksmeadow Terminal are protected against lightning 
strike in accordance with Australian Standard AS 1768 Lightning Protection (Ref 
16) requirements.   

5.4 CONTROL OF OTHER TYPES OF HAZARDS 

5.4.1 Aircraft Crash 

The risk of an aircraft crashing into any given facility is based upon the 
following: 

 The location of the airways relative to the facility; 

 The location of the airport relative to the facility; 

 The relative consequences should an aircraft crash into the facility. 

The proposed location of the pumps at the refinery and at Banksmeadow 
Terminal site and the location of the KBL is within a few kilometers from Sydney 
Kingston Smith airport runways and hence in proximity of the arrival and 
departure flight paths. While airplane crashes are highly unlikely in Australia 
due to the stringent Civil Aviation Safety Authority requirements, they are 
possible and should the crash occur at one of the pump stations it is likely to 
result in massive releases of flammable liquids with subsequent fire and even 
possibly explosion.  

While the consequences of airplane crash are serious, the likelihood of such an 
incident is extremely low.  The incremental increase in risk resulting from the 
upgrade project, compared with the current risk of an airplane crash at the 
refinery or the Banksmeadow Terminal, is negligible. 

The majority of the pipeline, being buried underground or well under the 
harbour, is unlikely to be seriously damaged even in the event of an aircraft 
crash.  

5.4.2 Intentional Acts 

Intentional acts include terrorism and vandalism. The incremental increase in 
risk resulting from the upgrade project, compared with the current risk of an 
intentional act at the refinery, the KBL or the Banksmeadow Terminal, is 
negligible. 

Security at the refinery and at Banksmeadow Terminal is discussed in Section 
2.6 above. 
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5.4.3 Knock-on Effects / Cumulative Effects 

Consequence calculations carried out as part of the Fire Safety Study (Ref 6) 
shows that separation distances from the pumping stations at both the refinery 
and Banksmeadow Terminal to neighbouring facilities outside of the site 
boundaries ensures that the heat radiation or overpressure from credible 
scenarios are highly unlikely to cause major structural damage at neighbouring 
facilities. 

The possibility of on-site knock-on effects from incidents at the new pumping 
stations was assessed in the Fire Safety Study for the proposed upgrade (Ref 
6). This study showed that: 

Kurnell Refinery 

 In case of a major pool fire at the refinery, neighbouring tanks (T166 and 
T157) could be exposed to short time (1-2 minutes) intense heat 
radiation which was unlikely to pose any major threat to either of these 
tanks due to the short duration of the fire near the tanks with the pool 
draining away from the pumps (and hence the tanks) into the oily water 
sewer. 

 Further, a major jet fire at the refinery was unlikely to pose a threat to 
nearby infrastructure (tanks) due to the bund wall which separates the 
pumps from the tanks. 

 Hence, knock-on effects (or propagation) from a major incident at the 
Kurnell Refinery pumping station is unlikely to occur. 

Banksmeadow Terminal 

 In case of a major pool or jet fire at the new booster pump station at the 
Terminal, neighbouring foam pump house, laboratory and switchroom 
building could be exposed to intense heat radiation.   

 A major jet fire at the new booster pump station at the Banksmeadow 
Terminal could pose a threat to nearby (existing) products pump. 

 Hence, knock-on effects (or propagation) from a major incident at the 
Banksmeadow Terminal new booster pump station may occur without 
effective emergency response.  This knock-on may cause damage to the 
Banksmeadow Terminal fire response equipment (foam house) which 
may lead to diminished emergency response and further damage to the 
Terminal. 

Recommendation 3: Depending on the results of the Fire Safety 
Study, further risk reduction may need to be considered for the risk 
associated with a knock-on at the neighbouring foam pump house at 
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Banksmeadow Terminal in case of a major fire at the booster pump 
station. 

Jet Fuel Pipeline (KBL) 

The pipeline is buried from Bumborah Point to Banksmeadow Terminal and 
from Banksmeadow Terminal to JUHI.  

An incident at a nearby facility is highly unlikely to expose the buried KBL (at a 
depth of a minimum of 750 mm) and, provided that the pipeline is not exposed, 
research has shown that a pipeline cannot be damaged by the radiated heat or 
explosion overpressure from a nearby incident (as discussed in the recent risk 
assessment of the Young to Bomen pipeline which will be installed alongside an 
existing high pressure pipeline (Ref 17)).  

The pipeline is located underground from the Kurnell Refinery down to the 
wharf. Leak prevention is achieved through design, operation and maintenance 
to the requirements of applicable codes and standards (notably AS2885). 
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6 QUALITATIVE RISK ANALYSIS 

As discussed above, the qualitative risk assessment has been prepared on the 
basis of the risk matrix and associated consequence and likelihood scoring 
tables in AS2885.1 (Ref 5), as presented in Appendix 1, and based on the 
hazardous incident identification exercise summarised in Table 6 above. 

The risk profile of the current pumping stations (at Kurnell Refinery and at 
Banksmeadow Terminal) and the KBL line itself is presented in Table 8 below. 

This risk profile can be compared with the risk profile for the pumping stations 
and the KBL line after completion of the proposed upgrade project, as 
presented in Table 9 below. 

The scenarios refer to those identified in Table 6, as follows: 

Scenario 1. KBL loss of containment event: Uncontrolled release from the 
pipeline due to generic faults. 

Scenario 2. KBL loss of containment event: Loss of containment due to aging 
pipeline 

Scenario 3. KBL loss of containment event: Uncontrolled release of jet fuel due 
to impact or damage to the pipeline. 

Scenario 4. KBL loss of containment event: Maloperation 

Scenario 5. KBL loss of containment event: During maintenance 

Scenario 6. KBL loss of containment due to natural event 

Scenario 7. KBL loss of containment due to other types of hazards (terrorism, 
aircraft crash, knock-on event) 

Scenario 8. Pumping station loss of containment event: Uncontrolled release 
of jet fuel due to generic faults. 

Scenario 9. Pumping station loss of containment event: Uncontrolled release 
of jet fuel due to mechanical impact or damage at one of the pump 
stations. 

Scenario 10. Pumping station loss of containment due to natural hazards 

Scenario 11. Pumping station due to other types of hazards (terrorism, aircraft 
crash, knock-on event) 
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Table 8 – Current Risk Profile, Pumping Stations and KBL Line 

 

Table 9 – Risk Profile After Upgrade Project, Pumping Stations and KBL 
Line 

 

It is evident from the above that a net risk reduction would be expected 
following the proposed upgrade project, as follows: 

Risk Reduction: The risk associated with the following incident scenarios will be 
reduced (by approximately one order of magnitude): 

 Loss of containment event: Scenario 1 - Loss of containment due to 
aging pipeline. Risk reduced from Intermediate to Low. 

 Loss of containment event: Scenario 5 - During maintenance (failure 
during pigging causes loss of containment from the pigging station). Risk 
reduced from Intermediate to Low. 

There will be some increased complexity in the operation of the pipeline which 
may somewhat increase the risk of operational error, as follows: 

Increase in Risk: The risk associated with the following incident scenario will be 
somewhat increased: 

 Loss of containment event: Scenario 4 - Operational error upstream or 
downstream facility. 
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The increase in risk is not expected to be a whole order of magnitude 
and cannot therefore be represented as such on the AS2885.1 Risk 
Matrix above. Further, safety features (including leak detection, pressure 
trips and alarm functions and procedures will come together to manage 
this risk. 

The increase in pressure and flowrate may increase the rate of release if a 
pipeline leak was to occur and it may increase the stress on the pipeline. 
However, this increase is only relevant for certain operational modes (refer 
Table 1 and Table 2) and the pipeline and pumps have been designed to 
withstand higher operational pressure. Therefore the increase in pressure and 
flowrate is not expected to substantially affect the risk levels of the KBL. 
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7 QUANTITATIVE RISK ANALYSIS 

The results of the quantitative risk assessment are presented below, as follows: 

 Risk associated with the new pumping station at Kurnell Refinery 

o Individual fatality risk 
o Societal fatality risk 
o Propagation risk 
o Injury risk 

 Risk associated with the new booster pump station at Banksmeadow 
Terminal 

o Individual fatality risk 
o Societal fatality risk 
o Propagation risk 
o Injury risk 

7.1 NEW PUMPING STATION AT KURNELL REFINERY 

7.1.1 Individual fatality risk 

Individual risk contours are shown in Figure 6 for the Kurnell pumping station. 
The results show the following: 

Maximum risk at site boundary: The maximum risk level at the site boundary 
is 0.08 x 10-6 per year. 

Risk criterion for residential areas: The 1x10-6 per year risk contour, which is 
applicable for residential areas, is fully contained within the site boundary. The 
risk contours centre at the new pumping station and the lowest part of the bund 
where the pump and the catch basin leading to the underground drain system 
are located.  
 
The risk of fatality at the nearest residential area from the new pumping station 
is less than 1 x 10-11 per year.  This is less than the risk of dying from a 
meteorite (Refer 2) as well as being well below the maximum tolerable limit of 
one chance in a million per year (1 x 10-6 per year).     
 

Risk criterion for active open space: The 10 x 10-6 per year risk contour for 
active open space is fully contained within the site boundary.  The risk of fatality 
at the nearest active open space (i.e. at the wetland to the west of the new 
pump station) is 0.08 x 10-6 per year which is well below the criterion of ten 
chances per million years (10 x 10-6 per year) for open space.   
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Figure 6 - Individual Fatality Risk Contours, Kurnell After Upgrade 

   

 

 

 

Risk criterion for industrial areas: The 50 x 10-6 per year risk contour for 
industrial buffer is never reached.   
 
Risk criterion for sensitive development: The risk criterion for any sensitive 
development (0.1 x 10-6 per year) is contained in most directions except for a 
small excursion (of one to two meters) into the wetlands at the west of the new 
pump station. This risk contour does not however extend anywhere near any 
neighbouring sensitive developments such as nursing homes or schools etc.  

Major Risk Contributors: The major risk contributors to the 1x10-6 per year 
and the 10x-6 per year risk contours are listed in Table 10 below. 

Table 10 – Major Risk Contributors, Kurnell Pumping Station After 
Upgrade 

Scenario Contribution to the 10x10-6 
per year contour 

Contribution to the 1x10-6 
per year contour 

Pump leak at subsequent pool 
fire 

99% 99% 

Hole in one of the coalescers 1% 1% 

Legend:  
------------     10 x 10-6 per year (active open space buffer) 
------------      1 x 10-6 per year (residential buffer) 
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7.1.2 Societal fatality risk 

The risk of fatality at the nearest residential area from the new pumping station 
is less than 1 x 10-11 per year.  With such low fatality risks at locations where 
residents and the public may reside, societal risk of fatality does not apply. 

7.1.3 Propagation risk 

The risk contour for levels of heat radiation and overpressures which may be 
damaging to process equipment (23 kW/m2 and 14 kPa as per the NSW DoP 
risk criteria - Ref 2) is presented in Figure 7 below. The 50 x 10-6 per year risk 
contour, representing the maximum risk of propagation to neighbouring 
industrial facilities as per the DoP risk criteria, is contained within the site 
boundary.  Further, it does not extend into any major infrastructure on the 
refinery site (such as neighbouring storage tanks).  

The risk of propagation associated with the proposed pumping station is well 
below tolerable risk levels as per the DoP risk criteria. 

Figure 7 – Propagation Risk, Kurnell After Upgrade 
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7.1.4 Injury risk 

The risk contour for levels of heat radiation and overpressures which may be 
injurious (4.7 kW/m2 and 7 kPa as per the NSW DoP risk criteria - Ref 2) is 
presented in Figure 8 below. The 50 x 10-6 per year risk contour, representing 
the maximum risk of injury outside of the site boundary, as per the DoP risk 
criteria, is contained within the site boundary.   

The risk of injury associated with the proposed pumping station is below 
tolerable risk levels as per the DoP risk criteria. 

Figure 8 – Injury Risk, Kurnell After Upgrade 

 

7.2 NEW BOOSTER PUMP STATION AT BANKSMEADOW TERMINAL 

7.2.1 Individual fatality risk 

Individual risk contours are shown in Figure 9 for the Banksmeadow Terminal 
booster pumping station. The results show the following: 

Maximum risk at the site boundary: The maximum risk level at the site 
boundary is less than 1 x 10-11 per year. 

Risk criterion for residential areas: The 1x10-6 per year risk contour, which is 
applicable for residential areas, is fully contained within the site boundary. The 
risk contours centre around the new booster pumping station and the lowest 
part of the bund where the pump is located.  
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The risk of fatality at the nearest residential area from the new booster pumping 
station is less than 1 x 10-11 per year.  This is less than the risk of dying from a 
meteorite (Refer 2). It is well below the maximum tolerable limit of one chance 
in a million per year (1 x 10-6 per year) set by the NSW DoP.     

Figure 9 – Individual Fatality Risk Contours, Banksmeadow Terminal, 
After Upgrade 

                            

 

Risk criterion for active open space: The 10 x 10-6 per year risk contour for 
active open space is fully contained within the site boundary.  The risk of fatality 
at the nearest active open space or the nearby public road, is well below the 
criterion of ten chances per million years (10 x 10-6 per year).   

 
Risk criterion for industrial areas: The 50 x 10-6 per year risk contour for 
industrial buffer is fully contained within the site boundary in all other directions.   
 
Risk criterion for sensitive development: The risk criterion for any sensitive 
development (0.1 x 10-6 per year) is fully contained within the site boundary.   

Major Risk Contributors: The major risk contributors to the 1x10-6 per year 
and the 0.1x10-6 per year risk contours are listed in the table below. 

 

Legend:  
------------     10 x 10-6 per year (active open space buffer) 
------------      1 x 10-6 per year (residential buffer) 
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Table 11 – Major Risk Contributors, Banksmeadow Terminal Booster 
Pumps After Upgrade 

Scenario Contribution to the 10x10-6 
per year contour 

Contribution to the 1x10-6 
per year contour 

Pump leak leading to a pool 
fire 

99% 99% 

Hole in one of the coalescers 
leading to a pool fire 

1% 1% 

7.2.2 Societal fatality risk 

The risk of fatality at the nearest residential area from the new booster pumping 
station is less than 1 x 10-11 per year.  With such low fatality risks at locations 
where residents and the public may reside, societal risk of fatality does not 
apply. 

7.2.3 Propagation risk 

The risk contour for levels of heat radiation and overpressures which may be 
damaging to process equipment (23 kW/m2 and 14 kPa as per the NSW DoP 
risk criteria - Ref 2) is presented in Figure 10 below. The 50 x 10-6 per year risk 
contour, representing the maximum risk of propagation to neighbouring 
industrial facilities as per the DoP risk criteria, is contained within the site 
boundary.   

Further, it does not extend into any major infrastructure on the site such as 
neighbouring storage tanks. However, the foam shed is located close to the 
new booster pump station and may be affected in a major fire at the station 
(also refer to the Fire Safety Study, Ref 6). 

The risk of propagation associated with the proposed booster pumping station is 
below tolerable risk levels, as per the NSW DoP criteria.  
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Figure 10 – Propagation Risk, Banksmeadow Terminal After Upgrade 

 

7.2.4 Injury risk 

The risk contour for levels of heat radiation and overpressures which may be 
injurious (4.7 kW/m2 and 74 kPa as per the NSW DoP risk criteria - Ref 2) is 
presented in Figure 11 below. The 50 x 10-6 per year risk contour, representing 
the maximum risk of injury outside of the site boundary, as per the DoP risk 
criteria, is contained within the site boundary.  The risk of injury associated with 
the proposed booster pumping station is below tolerable risk levels. 
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Figure 11 – Injury Risk, Banksmeadow Terminal After Upgrade 
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8 DISCUSSIONS AND CONCLUSION 

8.1 OVERVIEW OF RISK 

The main hazard associated with the proposed project is associated with the 
handling of jet fuel which is a flammable liquid at atmospheric conditions.  

The predominant mode in which a hazardous incident may be generated is 
associated with a leak.  This would generally only have the potential to cause 
injury or damage if there was ignition, which resulted in a fire or explosion 
incident.  If the leak was not adequately contained and the jet fuel was allowed 
to enter the natural environment, an unignited release would be a threat to the 
biophysical environment 

The factors involved are: 

 Failure must occur causing a release.  There are several possible causes of 
failure, with the main ones being corrosion and damage to the equipment by 
external agencies; 

 For a pollution incident to occur, the release must either occur outside of 
contained areas (such as bunds) or containment must fail. The level of 
pollution will depend on the quantities of material released, the ease in 
which it can be removed and the area cleaned up, and the sensitivity of the 
environment in which the material was released; 

 For a fire to occur, the released material must come into contact with a 
source of ignition.  In some cases this may be heat or sparks generated by 
mechanical damage while in others, the possible ignition source could 
include non-flame proof equipment, vehicles, or a heat-source some 
distance from the release; 

 Depending on the release conditions, including the mass of material 
involved and how rapidly it is ignited, the results of an ignition may be a 
localised fire (for example a so called jet fire or a pool fire) or a flash fire. If 
there is confinement a vapour cloud explosion is possible;   

 Finally, for there to be a risk, people must be present within the harmful 
range (consequence distance) of the fire or explosion or the released jet fuel 
must enter the biophysical environment.   

8.2 ADHERENCE TO QUANTITATIVE RISK CRITERIA – PUMPING 
STATIONS 

The detailed design has not been completed as yet for this upgrade project. 
Despite the fact that many of the assumptions in this hazard and risk 
assessment are conservative, the results show that the risk associated with this 
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the Kurnell Refinery and the Banksmeadow Terminal pumping stations falls 
within acceptable limits.   

The quantitative risk assessment (QRA) showed that all landuse criteria, as 
defined by the NSW DoP (Ref 2) are met for the two pumping stations. The risk 
at any nearby residential areas, open spaces and sensitive development is well 
below the maximum tolerable risk criteria. The risk associated with the new 
pumping stations does not preclude further industrial development in the vicinity 
of the sites.  

The risk of propagation from the pumping stations to neighbouring facilities on 
the same site, such as the neighbouring storage tanks at the refinery and the 
Terminal, is also below the NSW Department of Planning risk criteria. 

The most stringent risk criteria, as set by the NSW DoP for acceptable risks in 
industrial installations, are adhered to for the two pumping stations. 

8.3 ACCEPTABILITY OF OTHER RISKS AND HAZARDS 

8.3.1 Qualitative Evaluation of Risk 

The net result of the proposed upgrade project is an overall reduction in the risk 
associated with the KBL. This is due to: 

 The upgrade project ensures that the entire pipeline can be subjected to 
a Non Destructive Testing method (called intelligent pigging) where 
possible reduction in the integrity of the pipeline can be identified through 
measurement of loss of wall thickness or coating damage on the 
pipeline, before it becomes an issue. This process, while performed at 
typically every 7 years for the rest of the pipeline, cannot currently be 
completed for a length of pipeline between the Kurnell refinery and the 
wharf. After the upgrade project the entire pipeline will be able to be 
intelligently pigged. 

 The removal of the pigging station from the wharf and installing it instead 
at the refinery, in a location which can be contained in case of a loss of 
containment of jet fuel during pigging activities, is also seen as a clear 
risk reduction measure. 

The slight increase in risk associated with the more complex operational 
procedures required to transfer jet fuel at different rates to different customers 
(which may lead to operational error at the upstream or downstream facilities) is 
managed through the installation of hardware features such as valve position 
pumping permissives, pressure trips and alarm functions as well as procedures 
and training.  

The increase in maximum operational pressure in the KBL is not believed to 
substantially increase the risk associated with this pipeline, seeing that the 
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design pressure and Maximum Allowable Operational Pressure (MAOP) 
exceeds this value. Further, the pressure trips and alarms would also contribute 
in the management of this risk. 

The risk associated with the Kurnell Refinery and the Banksmeadow Terminal is 
not substantially changed as a result of the installation of the new pumping 
stations. 

8.3.2 Risk to the Biophysical Environment 

Risk to the biophysical environment from accidental releases of hazardous 
material at the new pumping stations will be minimised throughout the design, 
operation and maintenance process of plant and equipment.  Further, spills 
outside of bunded areas will drain to the site drainage systems. 

Risk to the biophysical environment from the KBL will be reduced as a result of 
the upgrade project, as discussed in Section 8.3.1 above. 

8.3.3 Natural Hazards 

A. Earthquake / Seismic Hazard and Hazards from Land Subsidence 

The risk of earthquake, seismic hazards or land subsidence is minimal and is 
not altered as a result of the upgrade project. 

B. Bushfire / Brush Fire 

The risk associated with an incident associated with the new pumping stations 
initiating a brush or bushfire is minimised through a combination of active and 
passive protection (in the form of plant layout, equipment spacing, drainage, fire 
and/or hydrocarbon (flammable vapour) detection, a firewater system and 
overpressure protection).  

The risk of a bush fire initiating an event at the KBL is not altered as a result of 
the upgrade project. 

C. Flooding / Erosion 

The risk associated with flooding or erosion is considered negligible in 
accordance with the risk ranking methodology in AS2885.1 (refer Appendix 1). It 
is not altered as a result of the upgrade project.  

D. Lightning 

The risk from lightning strike will be minimised through the use of relevant 
Australian or International standards. 



 

 C:\URS\19-B273\PHA Revision C2 
Revision C2 7 March, 2011 54 

Preliminary Hazard Analysis Of The Proposed 

Caltex Jet Fuel Upgrade Project 

8.3.4 External Hazards 

A. Aircraft Crash 

The risk associated with an aircraft crash is considered negligible in accordance 
with the risk ranking methodology in AS2885.1 (refer Appendix 1). It is not 
altered as a result of the upgrade project. 

B. Incident Causes Knock-on Effect at Neighbouring Facility 

The propagation risk calculations show that the current criteria for maximum 
acceptable risk at neighbouring industrial facilities is met at the boundary of the 
Kurnell Refinery pumping station and at Banksmeadow Terminal booster pump 
station.  

Further, the said risk contour does not enter into major infrastructure at the two 
sites (such as storage tank areas). 

The risk of knock-on effects at neighbouring installations is considered 
negligible in accordance with the risk ranking methodology in AS2885.1 (refer 
Appendix 1) for the KBL. It is not altered as a result of the upgrade project. 

C. Intentional Acts 

The risk of intentional acts (such as vandalism, terrorism) is considered 
negligible in accordance with the risk ranking methodology in AS2885.1 (refer 
Appendix 1). It is not significantly altered as a result of the upgrade project. 

8.3.5 Cumulative Risk 

Examination of the risk contours presented in Section 8.2 above shows that the 
risk associated with the new pumping stations at Kurnell Refinery and at 
Banksmeadow Terminal is low. It is expected to have low impact on the overall 
risk from the sites.  

8.4 OVERALL CONCLUSION 

The construction, commissioning and operation of the proposed upgrade project 
will be subject to rigorous scrutiny by Caltex and by the designing company, 
safeguarding delivery and operation of the project in a manner that minimises 
the risk to workers, contractors and the community.  

The potential for incidents is well understood and the design of the plant and 
equipment will minimise the probability of an incident happening and mitigating 
an incident if it did occur. 
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The preliminary hazard and risk assessment of the proposed upgrade has 
found that the levels of risks to public safety from the two pumping stations are 
within generally accepted safety and risk guidelines.   

Further, the upgrade project is expected to result in a net reduction in the 
overall risk from the KBL. 

The present risk assessment has shown that the overall risk associated with the 
proposed upgrade project is low and does not introduce an excessive additional 
risk to the surrounding area. 

9 RECOMMENDATIONS 

Where possible, risk reduction measures have been identified throughout the 
course of the study in the form of recommendations. These are as follows:  

 Recommendation 1: As far as practicable, ensure pipes outside of 
contained areas are fully welded (not flanged). 

 Recommendation 2: Review existing Emergency Response Plans at both 
the Kurnell Refinery and at Banksmeadow Terminal as well as for the 
KBL for any changes required following implementation of the proposed 
upgrade. 

 Recommendation 3: Depending on the results of the Fire Safety Study, 
further risk reduction may need to be considered for the risk associated 
with a knock-on at the neighbouring foam pump house at Banksmeadow 
Terminal in case of a major fire at the booster pump station. 
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Appendix 1 – Qualitative Risk Assessment 

 

A1.1 – Risk Matrix 

The risk matrix from AS2885.1 (2007) was used to qualitatively assess the risks 
associated with the proposed upgrade. 

A1.1 – Risk Matrix 

 

A1.2 – Consequence Scoring Table 

 

A1.3 – Likelihood Scoring Table 
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Appendix 2 – Quantitative Risk Assessment 

A2.1 – Risk Criteria 

A2.1.1 - Individual Risk Criteria 

The individual fatality risk is the probability of fatality to a person or a facility at a 
particular point.  It is usually expressed as chances per million per year.  It is 
assumed that the person will be at the point of interest 24 hours per day for the 
whole year.  By convention in NSW, no mitigation is allowed, i.e. any possible 
evasive action that could be taken by a person exposed to a hazardous event, 
e.g. by walking out of a toxic cloud or a heat radiation.  The assessment of 
fatality, incident propagation and injury risk should include all components 
contributing to the total risk, i.e. fire and explosion. 

The NSW DoP uses a set of guidelines on acceptable levels or individual risk 
which are in line with the criteria used elsewhere in the world. These guidelines 
are published in the HIPAP No. 4: Risk Criteria for Land Use Safety Planning 
(Ref 2).  The criteria for maximum tolerable individual risk from a new 
development are shown in Table A2.1 below. The criteria have been chosen so 
as not to impose a risk which is significant when compared to the background 
risk we are already exposed to. This table shows the criteria for individual risk of 
fatality, injury and propagation of an incident. 

Table A2.1 - Criteria for Tolerable Individual Risk From New Development 
Land Use Max Tolerable Risk (per million per year) 

Fatality risk criteria: 
 Hospitals, Schools, etc 0.5 

 Residential areas, hotels, etc 1 

 Offices, retail centres, etc 5 

 Open space, recreation areas etc 10 

 Neighbouring industrial areas 50 

Overpressure for Safety Distances: 
Property damage and accident 
propagation 

14 kPa 50 
Adjacent potentially hazardous 
installation, land zoned to accommodate 
such installations, or nearest public 
building 

Injury risk levels 7 kPa 50 
At residential areas 

Maximum Heat Radiation: 
Injury risk levels 4.7 kW/m

2
 50 

At residential areas 

Property damage and accident 
propagation 

23 kW/m
2
 50 

Adjacent potentially hazardous installation 
or land zoned to accommodate such 
installations 

In order to put these risks into perspective, published information on the level of 
risk to which each of us may be exposed from day to day due to a variety of 
activities has been shown in Table A2.2 below.  Some of these are voluntary, 
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for which we may accept a higher level of risk due to a perceived benefit, while 
some are involuntary.  Generally, we tend to expect a lower level of imposed or 
involuntary risk especially if we do not perceive a direct benefit.   

Table A2.2 - Risk to Individuals 
Activity / Type of Risk Published levels of risk (per million per 

year) 
VOLUNTARY RISKS (AVERAGED OVER ACTIVE PARTICIPANTS) 

 Smoking 5,000 

 Drinking alcohol 380 

 Swimming 50 

 Playing rugby 30 

 Travelling by car 145 

 Travelling by train 30 

 Travelling by aeroplane 10 

INVOLUNTARY RISKS (AVERAGED OVER WHOLE POPULATION) 
 Cancer 1,800 

 Accidents at home 110 

 Struck by motor vehicle 35 

 Fires 10 

 Electrocution (non industrial) 3 

 Falling objects 3 

 Storms and floods 0.2 

 Lightning strikes 0.1 

A2.1.2 - Societal Risk Criteria 

Societal risk is concerned with the potential for an incident to coincide in time 
and space with a human population.  Societal risk takes into account the 
potential for an incident to cause multiple fatalities.  Therefore, two components 
are relevant, namely:  

 The number of people exposed in an incident, and  

 The frequency of exposing a particular number of people.   

In the absence of published criteria in HIPAP 4 (Ref 2), the criteria in the 1996 
regional study of Port Botany by the NSW DoP2 have been used for indicative 
purposes, as presented in Table A2.3 below.  

Table A2.3 - Criteria for Tolerable Societal Risk 

Number of 
fatalities (N)  [-] 

Acceptable limit of N or more 
fatalities per year 

Unacceptable limit of N or more 
fatalities per year 

1 3 x 10
-5 3 x 10

-3 
10 1 x 10

-6 1 x 10
-4 

100 3 x 10
-8 3 x 10

-6 
1000 1 x 10

-9 1 x 10
-7 

                                            

2
 then the Department of Urban Affairs and Planning 
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The societal risk criteria specify levels of societal risk which must not be 
exceeded by a particular activity.  The same criteria are currently used for 
existing and new developments. Two societal risk criteria are used, defining 
acceptable and unacceptable levels of risk due to a particular activity.  The 
criteria in Table A2.3 above are represented on the societal risk (f-N) curve as 
two parallel lines.  Three zones are thus defined: 

 Above the unacceptable/intolerable limit the societal risk is not acceptable 
whatever the perceived benefits of the development. 

 The area between the unacceptable and the acceptable limits is known as 
the ALARP (as low as reasonably possible) region.  Risk reduction may be 
required for potential incidents in this area. 

Below the acceptable limit, the societal risk level is negligible regardless of the 
perceived value of the activity. 

A2.2 - Consequence Analysis 

A2.2.1 - Modelling Software  

Consequence analysis was undertaken using the TNO Quantitative Risk 
Assessment program Riskcurves (version 7.6) and consequence modelling 
software program Effects (version 8.0).  The TNO tools are internationally 
recognised by industry and government authorities. 

The consequence models used within Effects Riskcurves are well known and 
are fully documented in the TNO Yellow Book (Ref 7).   

Essentially, an appropriate release rate equation is selected based on the 
release situation and initial state of the material.  The atmospheric dispersion 
model for denser-than-air releases - SLAB - is used to model dispersion 
behaviour for heavier than air vapours such as those formed from a jet fuel 
released into the atmosphere. The software tool is able to predict when the 
dispersed gas becomes neutral through incorporation of air and switches model 
automatically. 

A2.2.2 - Evaluation Techniques 

Leak Rates 

Riskcurves and Effects model release behaviour for compressed gas, liquid or 
2-phase releases from vessels, pipelines or total vessel rupture.  Input data 
includes the type of release, location of release with respect to vessel geometry, 
pipe lengths etc. and initial conditions of the fluid (i.e. before release).    

The release rate is assumed to remain constant until isolation can be achieved - 
this is a conservative approach as in reality there will be pressure reduction and 
hence reduction in leak rate. 
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Duration 

The duration of a leak will depend on the hardware systems available to isolate 
the source of the leak, the nature of the leak itself and the training, procedures 
and management of the facility.  While in some cases it may be argued that a 
leak will be isolated within one minute, the same leak under different 
circumstances may take 10 minutes to isolate.  Under worst case conditions, 
such as where there are large quantities of materials between two isolating 
valves, the release may last even longer.  In such cases, the release pressure 
and hence the release rate will decrease. 

The approach used in this study for the failure scenarios identified is to assume 
the release continues until the inventory has been released, up to a maximum 
duration of one hour.  This is a conservative assumption as the operators have 
the ability to isolate the leak using remote operated valves. 

Where automatic response has been designed into the plant (e.g. in the form of 
process trips), such response has been taken into account, with the relevant 
probability of failure of the trip.   

Pool Dimensions 

The Riskcurves model calculates the rate of evaporation and spreading of a 
pool of liquid. There are three release options which have the following 
implications on the spreading of a pool of liquid: 

1. Instantaneous release: the inventory is released instantaneously, with 
the associated speed of the pool being very rapid; 

2. Continuous release: the inventory is released at a constant rate for a 
given time period; and, 

3. Transient release: the inventory is released at a variable rate for a given 
time period. 

The rate of evaporation will depend on many factors, including climatic and 
weather, as well as the surface area over which evaporation takes place.  A 
large surface area means a higher degree of evaporation if all other variables 
remain constant.  Table A2.4 below summarizes the main assumptions made in 
the calculation of pool spreading and evaporation rates. 

Table A2.4 - Input factors used to model Jet Fuel Spreading and 
Evaporation Rate 

Substrate: Land, average soil 

Roughness Parameter: Low crops, occasional large object 

Release Duration Duration derived from release rate calculation.  
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Dispersion Distances 

A gas released will disperse in the atmosphere.  At concentrations between the 
upper flammable limit and the lower flammable limit, jet fuel can ignite and burn.  

The Riskcurves model is used to estimate the distance to which a release of 
flammable vapours will disperse to half the LFL for momentum driven (high 
pressure, high velocity releases) and dense gas scenarios respectively. Feed 
rates for gas dispersion models are taken from vapour release rates calculated 
by the Effects model. 

Weather Data 

Weather conditions are described as a combination stability category and wind 
speed. This is usually denoted as a combination of a letter with a number, such 
as D4 or F2. The letter denotes the Pasquil stability class and the number gives 
the wind speed in metres per second. 

Wind speeds range from light (1-2 m/s) through moderate (around 5 m/s) to 
strong (10 m/s or more). The probability of the wind blowing from a particular 
direction is displayed graphically as a wind rose.  

The Pasquil stability classes describe the amount of turbulence present in the 
atmosphere ranging from unstable weather (class A), with a high degree of 
atmospheric turbulence to stable conditions (class F).  Class A would normally 
be found on a bright sunny day; class D (neutral conditions), corresponding to 
an overcast sky with moderate wind; and class F corresponds to a clear night 
with little wind. 

The approach used in this study is to define one wind weather category to 
represent day time (D4) and one to represent nighttime (F2).  

A2.2.3 - Heat Radiation and Explosion Overpressures 

Modelling Techniques - Theory 

Heat Radiation 

The effect or impact of heat radiation on people is shown in the table below. 

Table A2.5 - Effects of Heat Radiation 

Radiant Heat Level  

(kW/m2) 
Physical Effect 

(effect depends on exposure duration) 

1.2 Received from the sun at noon in summer 

2.1 Minimum to cause pain after 1 minute 

4.7 Will cause pain in 15-20 seconds and injury after 30 seconds’ 
exposure 

12.6 Significant chance of fatality for extended exposure 
High chance of injury 



 

 C:\URS\19-B273\PHA Revision C2 
  Revision C2 7 March, 2011 A2.9 
Preliminary Hazard Analysis Of The Proposed 
Caltex Jet Fuel Upgrade Project 

Radiant Heat Level  

(kW/m2) 
Physical Effect 

(effect depends on exposure duration) 

23 Likely fatality for extended exposure and chance of fatality for 
instantaneous (short) exposure 

35 Significant chance of fatality for people exposed 
instantaneously 

In Riskcurves, heat radiation effects are calculated based on flame surface 
emissive power (which is dependent on the quantity of material, its heat of 
combustion, flame dimensions and the fraction of heat radiated), as per the 
Yellow Book by TNO (in Ref 7).   The heat flux at a particular distance from a 
fire is calculated using the view factor method.  The view factor takes into 
account the distance from the flame to the target, the flame dimensions and the 
orientation angle between the flame and the target.  

The effect of heat radiation on a person is calculated from the probit equation 
which relates to the probability of fatality to the thermal dose received (i.e. the 
combined heat and exposure time) though the following equations. 

Probit Pr = -36.38 + 2.56 ln(tQ1.33) 

With t = exposure time (sec) and Q = heat flux (W/m2). 

And with the relationship between the probit value and the probability of fatality 
is calculated as follows: 

Probability of fatality = 

1
2 1  erf

Pr 5

20.5 
 

Overpressure 

The effect or impact of overpressure is shown in the table below. 

Table A2.6 - – Effect of Explosion Overpressure 

Overpressure 
(kPa) 

Physical Effect 

3.5 90% glass breakage. 
No fatality, very low probability of injury 

7 Damage to internal partitions & joinery 
10% probability of injury, no fatality 

14 Houses uninhabitable and badly cracked 

21 Reinforced structures distort, storage tanks fail 
20% chance of fatality to person in building 

35 Houses uninhabitable, rail wagons & plant items overturned. 
Threshold of eardrum damage, 50% chance of fatality for a 
person in a building, 15% in the open 

70 Complete demolition of houses 
Threshold of lung damage, 100% chance of fatality for a 
person in a building or in the open 

In Riskcurves, the Multi Energy method is used to predict the overpressures 
from flammable gas explosions, as per the Yellow Book in Ref 7. The key 
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feature of the Multi-Energy method is that the explosion is not primarily defined 
by the fuel air mixture but by the environment in which the vapour disperses.    

Partial confinement is regarded as a major cause of blast in vapour cloud 
deflagrations.  Blast of substantial strength is not expected to occur in open 
areas. Strong blast is generated only in places characterized by partial 
confinement while other large parts of the cloud burn out without contributing to 
the blast effects.  The vapour cloud explosion is not regarded as an entity but is 
defined as a number of sub-explosions corresponding to various sources of 
blast in the vapour cloud, i.e. each confined part of the cloud is calculated as a 
separate vapour cloud explosion.  

The initial strength of the blast is variable, depending on the degree of 
confinement and on the reactivity of the gas.  The initial strength is represented 
as a scale of 1 to 10 where 1 means slow deflagration and 10 means 
detonation.  For explosions in process plant environments the initial strength is 
thought to lie between 4 to 7 on the scale.   

Calculated Fire Dimensions 

Flame dimensions will vary depending on the wind weather conditions.  
Riskcurves calculates the flame dimensions for each wind weather category 
and incorporates these into the risk assessment together with their respective 
probability of occurrence. 

Pool fire evaporation and burning rates will also vary depending on the wind 
weather conditions.  Riskcurves calculates the heat radiation from a fire for 
each wind weather category and incorporates these into the risk assessment 
together with their respective probability of occurrence. 

Calculated Blast Overpressure Dimensions 

For a release of flammable gas into an unconfined environment the chances of 
an explosion is small.  

A vapour cloud explosion is possible however if some degree of confinement is 
present, for example in a cramped plant area.  

For concentrations within the flammable range from a release of jet fuel to be 
able to reach a confined area the release must be relatively large. Hence, 
vapour cloud explosions were only considered for the pipe rupture cases. 

A2.3 - Likelihood Analysis 

A2.3.1 - Failure Rates  

The frequency of each postulated equipment failure incident scenario listed 
above was determined using the data in the table below. 
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These frequencies for pipelines and vessel leaks are those that have been in 
use by Orica Engineering for over 15 years of risk assessments in Australia. 
These frequencies are based on Orica Engineering’s interpretation of published 
and unpublished (internal ICI and Orica) data.   

The frequencies for pump leaks are those from Dutch TNO Purple Book (Ref 
18). 

Table A2.7 - Equipment Failures and Associated Frequencies 

Type of Failure Failure Rate (pmpy) 
PIPELINES WITHIN FIXED PLANT  

 3 mm hole 
 13 mm hole 
 50 mm hole 
 3 mm gasket (13 mm hole equivalent) 
 
 Guillotine fracture (full bore): 

   < 50 mm 
   > 50 mm but < 100 mm 
   > 100 mm 

9 /  m 
3 / m 

0.3 / m 
5 / joint 

 
 

0.6 / m 
0.3 / m 
0.1 / m 

PRESSURE VESSEL 
 6 mm hole 
 13 mm hole 
 25 mm hole 
 50 mm hole 
 Catastrophic rupture 

24 pmpy 
6 pmpy  
3 pmpy 
3 pmpy 
1 pmpy 

PUMP LEAK (FOR PUMPS WITHOUT ADDITIONAL PROVISIONS) 
Catastrophic failure (full bore rupture of the 
largest connecting pipeline) 
Leak (leak with an effective diameter of 
10% of the nominal diameter of the largest 
connecting pipeline) 

100 
 

500 
 

A2.3.2 - Ignition Probability  

Cox, Lees and Ang (Ref 19) gives the probabilities for ignition, as presented in 
the table below.  The probability increases as a function of the size of the 
release.  For the smallest releases the ignition probability may be as low as 1%.  
Vapours, such as those evaporating from a jet fuel release, are considered to 
be of medium reactivity, with correspondingly medium ignition probability.     

Table A2.8 – Probability of Ignition 

Size Release Ignition probability 

Small 1% 

Medium 3% 

Large 8% 

The probability of delayed ignition for pipeline incidents are takes as per the 
Orica Hazard Analysis (HAZAN) Course (Ref 20). 
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Table A2.9 - Probability of Delayed Ignition 

Size Release (kg/s) Probability of 
Delayed Ignition 

Small to medium vapour cloud 0.1 

Medium vapour cloud 0.22 

Major vapour cloud 0.43 

The probability of an explosion for the fixed plant (where there may be some 
confinement) is taken as 40% of the total delayed ignition case, with flash fires 
accounting for the other 60% of cases.  This is as per the methodology in the 
TNO Purple Book (Ref 18) and more conservative than observations of actual 
incidents in process industry. 

The frequency of outcome of each individual incident scenario is listed in the 
spread sheet below.  The Event Tree in Figure A2.1 below shows the 
flammable even logic used in this assessment. 

 

Blockage in the Bund Drainage System 

In the case of a loss of containment at the pumps at Kurnell Refinery or at the 
booster pumps at Banksmeadow Terminal, the jet fuel would gravity drain 
through the underground drainage system to the oily water sewer located at 
either site.  

There are three catch basins within the Kurnell pump bund where the spill could 
enter the underground oily water sewer system. 

If there was a blockage in one of these catch basins it is assumed that the spill 
would be transferred through the slope in the bund floor to the next catch basins 
and so forth. 

If there was a blockage in the common underground drain system then a spill 
would pool on the pump bund floor. 

The absence of blockages is checked every time there is rain and procedures 
exist to ensure that the pump bunds are free of water. There are no common 
mode incidents identified where the blockage in the drain system is initiated 
through a leak at the pumps.  Hence the blockage in the drain system is 
assumed to be fairly unlikely to coincide with a loss of containment at the 
pumps. 

The following probability of failing to correct a blocked drain in either pump 
station bund is used in the present PHA, following the methodology suggested 
in the AIChE publication in Ref 21: 

 General errors of omission for items imbedded in a procedure: 1 x 10-3 
per demand 
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In the case of a totally blocked drainage system the maximum surface area of a 
loss of containment is that covering the total bund area. 

If the drain is not blocked, the loss of containment scenario is evaluated buy 
fixing the maximum surface of the pool at that which is covered by the closest 
catch basin. 
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Figure A2.1 - Event Tree for Ignition of Jet Fuel Releases 
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1. Introduction 

This addendum has been compiled to respond to a request by the NSW 
Department of Planning and Infrastructure (DoPI) relating to additional 
information on the Preliminary Hazard Analysis (PHA) of the Proposed Caltex 
Jet Fuel Upgrade Project (Ref 1), which is proposed by Caltex in NSW.  The 
addendum and the PHA were compiled by Planager Pty Ltd (Planager) in 
accordance with the requirements for risk assessment of potentially hazardous 
development by NSW DoPI. 

To assist in the reading of this addendum, the questions/requests for 
information posed by the DoPI have been included in the text below.   

 

                                                        

Ref  
1
. Nilsson K, Preliminary Hazard Analysis of the Proposed Caltex Jet Fuel Upgrade 

Project, Planager Pty Ltd, 7 March 2011 
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2. Response to Requests by NSW DoPI 

Question 1: The risks are estimated qualitatively in the table and for items 3 and 4 are 
found Intermediate. It should be noted, that AS 2885 requires risk ranked as 
Intermediate, to be treated. If the risk cannot be reduced, then ALARP should be 
demonstrated. The Proponent should provide additional information to demonstrate 
that the Qualitative Risk Assessment (QRA) performed for the pipeline complies with 
the methodology outlined in AS 2885. 

Answer 1: The justification as to ALARP is provided in the tables attached. 

.  

 

Question 2: What measures will be in place to ensure the integrity of the tanks at 
higher pumping rates? The additional safeguards (if any) to prevent negative pressure 
in the tanks due to the higher rates should be listed. 

Answer 2: The jet storage tanks at Kurnell are cone roof in construction with internal 
floating pans and are fitted with numerous air scoop vents around the perimeter of the 
roof. As such, the tank has several open air slots at the roof. Therefore, there is no 
risk of a vacuum being created, even during the highest pumping rate.  

 

Question 3: Information on the failure rates used for the valves in the frequency 
analysis should be provided. 

Answer 3: Failure rate data used in the QRA are from the Netherlands Organisation 
for Applied Scientific Research - TNO’s - Purple Book. As per the TNO methodology, 
the valves were not treated as separate equipment types within a QRA; simply 
because the small amount of material typically released during a leak does not 
provide substantial risk. However, gasket failures can contribute to risk and are 
included in the TNO failure frequencies for pipelines (refer Section 3.2.3(5) in the 
Purple Book).   
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AS 2885 ALARP Assessment For Intermediate Risk Ranked Scenarios ref AS 2885 AppD: 

Threat ID  Threat Description Location Safeguards/Prevention Summary 

3 Loss of containment event: 
Uncontrolled release of Jet fuel 
due to 1

st
 or 3

rd
 party 

interference by excavation or 
by anchor damage under 
Botany Bay.  

 
Whole of pipeline from Kurnell 
Refinery to JUHI facility within 
Sydney Airport complex. 

Prevention:  Pipelines within a pipeline corridor with administrative 
controls preventing 3

rd
 parties from carrying out work without CALTEX 

approval. Signage at road crossings indicating presence of pipelines. 
 
Detection: SCADA system and pressure sensors and independent 
alarms monitored 24/7. Routine inspection and patrol in accordance 
with pipeline inspection/integrity plan. Automatic leak detection system 
which triggers emergency shutdown of pipeline. 
 
Protection: Resistance to penetration by pipe wall thickness and 
burial depth. Integrity program to ensure any deterioration is detected 
and repaired. 
 
Emergency Response:  Manual and automated shutdown of pipeline 
on detection of pressure drop. Developed emergency response and oil 
spill response plan. 

ALARP Analysis 
Possible Alternative 
Mitigation: 

Reason Not adopted: ALARP Satisfied (Y/N)  

Shut down pipeline 
permanently. 
 
 
 
Flexible concrete mat over 
pipeline under botany Bay 
 
 
 

Possibility of 3
rd

 party interference cannot be fully mitigated while the line exists so 
removal is the only effective way to eliminate the risk. However the airport would not 
be able to function effectively. Any viable alternative supply would likely involve a 
pipeline and threat would remain. 
 
This would not be fully effective if a large ship’s anchor made contact with the 
pipeline (which is the main threat). Cost would be disproportionate to minor risk 
reduction achieved and potential environmental impact considerable with the 
solution not fully effective. 

Y 
 
 
 
 

Y 
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AS 2885 ALARP Assessment for intermediate Risk ranked Scenarios ref AS 2885 AppD: 

Threat ID  Threat Description Location Safeguards/Prevention 

4 Loss of containment due to 
mal operation 

Whole of pipeline from Kurnell 
Refinery to JUHI facility within 
Sydney Airport complex. 

Prevention, detection and emergency response as per scenario 3.  
 
Protection: Additional safeguards are mechanical over pressure 
device in the form of a pressure safety valve. This means that if other 
safeguards are manually overridden, the pipeline cannot be subjected 
to pressures over design maximum allowable operating pressure.  
 
Operating procedures and training to be developed. Pipeline 
technicians would require to be trained and certified in the correct 
operation of the pipeline. 

ALARP Analysis 
Possible Alternative 

mitigation: 
Reason Not adopted: 

ALARP Satisfied (Y/N)  

Shut down pipeline 
permanently. 
No other mitigations 
available if project current 
design is fully adopted.  

Refer Threat 3 complete shutdown of the B line would mean airport requiring a new 
pipeline which would have similar risk. Transport of jet fuel from refinery to JUHI by 
road would incur greater risk to airport operation. It would also increase the quantity 
of dangerous goods being tankered on congested road system. JUHI facility limited 
delivery options and largely beyond Caltex control given control of the site is by 
SACL and Shell. 
 

Y 
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1. Introduction 

This addendum has been compiled to respond to a request by WorkCover’s 
Major Hazard Facilities (MHF) Team relating to additional information on the 
Preliminary Hazard Analysis (PHA) of the Proposed Caltex Jet Fuel Upgrade 
Project (Ref 1), which is proposed by Caltex in NSW.  The addendum and the 
PHA were compiled by Planager Pty Ltd (Planager) in accordance with the 
requirements for risk assessment of potentially hazardous development by 
NSW DoPI. 
To assist in the reading of this addendum, the questions/requests for 
information posed by the MHF Team have been included in the text below.   
2. MHF Team Suggested Conditions of Approval 

As per statutory requirements, Caltex together with other MHFs in NSW, is 
preparing a Formal Safety Report for WorkCover. The legislated submission 
date for this first Safety Report is February 2012. Impacts from this project (site 
QRA, AQR and potential effects on existing or new MAHs) will be included in 
the February 2012 submission.    
 

 

                                                           

Ref  1. Nilsson K, Preliminary Hazard Analysis of the Proposed Caltex Jet Fuel Upgrade 
Project, Planager Pty Ltd, 7 March 2011 
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3. Response to Requests by MHF Team 24 May 2011 

Question 1: 

 
Answer 1: 
Please note that the risk scenarios for pool fire associated with a blocked drain was 
included for completeness but only contribute less than 0.1% to the total risk at the 
site boundary and at the edge of the pump bund.  
 
The PHA has assumed that the catchment basin closest to the pump area will catch 
the spill in all cases provided that the free drain to the oily sump is not blocked, and 
that the surface area of the burning pool equals the surface area of the catchment 
basin (a maximum 104m2). In reality, the surface area of the burning pool will be 
much smaller as the release would be free draining through the underground 
drainage system to the oily water sewer. 
 
If the drain was to block, the risk assessment has assumed that the spill would keep 
on filling up the bund floor, from one catchment basin to the other and eventually 
filling the whole pump bund floor.   
 
The PHA assumed two cases: 

- Firstly the case where the drain is not blocked and where the pool covers the 
entire catchment basin: 104m2. 

- Secondly, where there was a blockage in the free drain and where the pool 
covers the entire pump bund floor: 264m2. The likelihood of this event was 
reduced by the probability of the free drain being blocked, resulting in a very 
low likelihood and hence to very low contribution to the overall risk. This would 
not change even if the PHA had assumed that a much larger area was 
covered by the pool. 

The leak would initiate an automatic pipeline emergency shutdown on hydrocarbon 
detection.  The hydrocarbon detectors are located locally and within the oily water 
system.   
 
Should the SCADA fail to react, an alarm in the control room (which is manned 
24hr/7d) would prompt operators to shut down the pump and close the isolation 
valves to stop the leak using remote activated commands from the control room. 
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The spilled maximum volume of flammable liquid would be the contents of the line 
between the ESD block valve and the pump seal. Caltex experience shows that leak 
detections have resulted in < 300L product released into the bund. 
 
The bund volume is 40m3.  The approximate time for the bund to fill up, in case of a 
major leak which did not drain to the sump, is 7 minutes.   
 
Caltex experience shows that this timeframe is adequate to allow for safe shutdown 
of pump and closure of isolation valves, even if the drain was blocked.  

Question 2: 

 
Answer 2: 
The main codes and standard applicable for the present development are AS1940 
(for flammable and combustible liquids) and AS2885.1 (pipelines code). 
 
All new equipment (pipeline, pumps etc.) forming part of the present upgrade project 
will comply will all aspects of AS1940 and AS2885.1, as follows: 
 

 The New Jet Fuel B Line at the Kurnell Right of Way complies with AS2885 
part 1; 

 The New Pump plot location complies AS1940 separation distances (see 
attached sketch) ; 

 Structures and plant are designed to withstand earthquake loads as per 
AS1170 part 4; 

 The design complies with the Lightning Protection AS1768 section 7. 

Further, while outside the scope of the PHA, a Fire Safety Study and an 
Environmental Study was carried out for the Tank 166 conversion project.  The fire 
safety study included ensuring Tank 166 compliance with AS1940. Tank 166 will 
comply with AS1768 for lightning protection 
 
No non-compliance issues with respect to the new equipment and Tank 166 have 
been identified. 
 

Question 3: 

 
Answer 3: 
Table 3 in Section 3 refers to the main codes and standards applicable for the 
present development. The designers are contractually responsible for ensuring that 
the conditions, restrictions and caveats in these standards, as relevant for the 
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upgrade project, are met. Caltex review and approval of the designs confirms Caltex 
satisfaction that these responsibilities have been met. (Refer Caltex Schedule of 
design approvals for major projects). 
 

Question 4: 

 
Answer 4: 

Caltex has chosen to use the T1 definition in AS2885.1 to describe the area around 
the pipeline and will hence adopt a minimum depth of burial of 900mm and 1200mm at 
road crossings (the latter exceeding AS2885.1 requirements). 
Question 5: 

 Answer 5: 
As described above,  

 The New Jet Fuel B Line at the Kurnell Right of Way complies with AS2885 
part 1; 

 The New Pump plot location complies AS1940 separation distances (see 
attached sketch); 

 Structures and plant are designed to withstand earthquake loads as per 
AS1170 part 4; 

 The design complies with the Lightning Protection AS1768 section 7. 

Signage and dial before you dig requirements also serve to limit risk exposure.  With 
these controls there is no mandated requirement to bring the existing pipelines to full 
compliance. 
 
Caltex meet the requirements of AS 2885.3 for the KBL. 
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Question 6: 

 
 
Answer 6: 
The intermediate risk level in the current set-up is due to: 

- The inability to pig a section of the line leading to possible small leaks. 
- The location of the pigging station near Botany Bay and the difficulties in 

containing and cleaning up should a spill occur.  

The main reduction identified is achieved through the improved ability to pig the 
system and hence identify and rectify potential for leakage before it occurs.  
 
Further, loss of containment may occur during pigging, which could cause  
environmental damage or, if ignited, a fire.   
 
After the upgrade project the pigging station at the wharf will no longer be used.  
 
The new pigging station at the refinery will be contained. In case of a loss of 
containment during pigging activity, the spill would be contained and 
hence, the risk is assumed to be reduced to a low risk. Please note that since 
pigging activities are well understood and heavily proceduralised activities, the risk of 
ignition of a contained spill during pigging activities is very low, in particular in cases 
where the spill is contained. 
 
While the location of the Kurnell booster pumps is closer to tanks it is further away 
from other equipment/pumps and the occupied control room. Overall safety risk 
associated with exposure issues at the new location should be similar to the existing 
pump location. 
 

Question 7: 

 
Answer 7: 
 
Revised references are: 
  11) Hazardous Industry Planning Advisory Paper No 1: Industrial Emergency 

Planning Guidelines, NSW Department of Planning 2011 
12) Hazardous Industry Planning Advisory Paper No 2: Fire Safety Study, NSW 

Department of Planning 2011. 
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Further, clause A2.1.2 refers to the criteria for societal risk as described in the Port 
Botany regional study. In 2011 the NSW Department of Planning published the 
Indicative Societal Risk Criteria in reference 2) in the PHA, as follows: 
 

2)  Hazardous Industry Planning Advisory Paper No. 4 (HIPAP No. 4): Risk 
Criteria for Landuse Planning, NSW Department of Planning, 2011 

 

Please note that the criteria used in the PHA for the KBL upgrade is as per the 2011 
Indicative Societal Risk Criteria. 
 

Question 8: 

 
Answer 8: 
A number of risk assessments have been conducted for the proposed upgrade and 
Tank 166 conversion, including: HAZOP, Fire Safety Study, Fire equipment and 
foam design assessment, Quantitative Risk Assessment (as part of the Preliminary 
Hazard Analysis), and a Refinery Health and Safety Evaluation.  
 
All design actions raised in these reviews have been addressed by the designers 
and reviewed using Caltex’s internal review and approval process.  
 
There is a (small) number of pre-commissioning and post commissioning actions. 
These are being managed as part of the project and will be completed when work 
has proceeded far enough to allow the items to be addressed (most are procedural 
updates). 
 
Tank 166 bund and tank compound has been modified as part of the Tank 166 
conversion process, to install an impervious clay liner.   

Question 9: 

 
Answer 9: 
The following potential risk issues have been identified and addressed: 
Risk of vacuum: The jet storage tanks at Kurnell are cone roof in construction with 
internal floating pans and are fitted with numerous air scoop vents around the 
perimeter of the roof. As such, the tank has several open air slots at the roof. 
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Therefore, there is no risk of a vacuum being created, even during the highest 
pumping rate.  
Static build-up risk: The pipework has also been sized with a flow velocity of less 
than 4m/sec to reduce the build-up of static.  This meets Caltex’s requirement for 
maximum velocity in jet fuel systems to reduced risk of static build-up and is less 
than the maximum velocity that is common safe practice in industry. 
The maximum jet fuel tank inlet and outlet velocities have also been reviewed and 
are below the maximum acceptable limits. 
Please note that rates are only increasing on the Kurnell side to Bumborah point 
road tie in by VOPAK pipeline. Current rates when Vopak are pumping are the same 
as the new design for Kurnell. 
Additionally, the injection of a static dissipation chemical agent (STADIS) is employed 
to reduce the likelihood of static build up. Pumping at 4m/s is considered safe even 
without STADIS and the 4m/s limitation is to cater for the possibility of STADIS failure. 
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