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REFERRAL OF A PROJECT FOR A DECISION ON THE NEED FOR 
ASSESSMENT UNDER THE ENVIRONMENT EFFECTS ACT 1978 
 
 

REFERRAL FORM 
 
The Environment Effects Act 1978 provides that where proposed works may have a 
significant effect on the environment, either a proponent or a decision-maker may refer these 
works (or project) to the Minister for Planning for advice as to whether an Environment Effects 
Statement (EES) is required.   
 
This Referral Form is designed to assist in the provision of relevant information in accordance 
with the Ministerial Guidelines for assessment of environmental effects under the 
Environment Effects Act 1978 (Seventh Edition, 2006).  Where a decision-maker is referring 
a project, they should complete a Referral Form to the best of their ability, recognising that 
further information may need to be obtained from the proponent. 
 
It will generally be useful for a proponent to discuss the preparation of a Referral with 
the Impact Assessment Unit (IAU) at the Department of Environment, Land, Water and 
Planning (DELWP) before submitting the Referral.   
 
If a proponent believes that effective measures to address environmental risks are available, 
sufficient information could be provided in the Referral to substantiate this view.   In contrast, 
if a proponent considers that further detailed environmental studies will be needed as part of 
project investigations, a more general description of potential effects and possible mitigation 
measures in the Referral may suffice. 
 
In completing a Referral Form, the following should occur: 

 Mark relevant boxes by changing the font colour of the ‘cross’ to black and provide 
additional information and explanation where requested.    

 As a minimum, a brief response should be provided for each item in the Referral Form, 
with a more detailed response provided where the item is of particular relevance.   
Cross-references to sections or pages in supporting documents should also be 
provided.   Information need only be provided once in the Referral Form, although 
relevant cross-referencing should be included.    

 Responses should honestly reflect the potential for adverse environmental effects.   A 
Referral will only be accepted for processing once IAU is satisfied that it has been 
completed appropriately. 

 Potentially significant effects should be described in sufficient detail for a reasonable 
conclusion to be drawn on whether the project could pose a significant risk to 
environmental assets.    Responses should include: 

- a brief description of potential changes or risks to environmental assets 
resulting from the project;   

- available information on the likelihood and significance of such changes; 

- the sources and accuracy of this information, and associated uncertainties. 

 Any attachments, maps and supporting reports should be provided in a secure folder 
with the Referral Form. 

 A USB copy of all documents will be needed, especially if the size of electronic 
documents may cause email difficulties.   Individual documents should not exceed 
10MB as they will be published on the Department’s website. 
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 A completed form would normally be between 15 and 30 pages in length.  Responses 
should not be constrained by the size of the text boxes provided.  Text boxes should 
be extended to allow for an appropriate level of detail. 

 The form should be completed in MS Word and not handwritten.    
 
The party referring a project should submit a covering letter to the Minister for Planning 
together with a completed Referral Form, attaching supporting reports and other information 
that may be relevant.   This should be sent to: 
       
Postal address     Couriers 
  
Minister for Planning       Minister for Planning    
PO Box 500        Level 16, 8 Nicholson Street 
EAST MELBOURNE  VIC  8002   EAST MELBOURNE  VIC  3002 

In addition to the submission of the hardcopy to the Minister, separate submission of an 
electronic copy of the Referral via email to ees.referrals@delwp.vic.gov.au is required.  This 
will assist the timely processing of a referral. 
 
______________________________________________________________ 
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PART 1   PROPONENT DETAILS, PROJECT DESCRIPTION & LOCATION 
 
1.  Information on proponent and person making Referral     
       

Name of 
Proponent: 
 
 
 
  

Viva Energy Gas Australia Pty Ltd (ACN 645 450 059) 
 
Viva Energy Gas Australia ("VEGA”) is a wholly owned 
subsidiary of Viva Energy Group Limited (ACN 626 661 
032) (“Viva Energy”) 

Authorised person for proponent: 
  

Robert Mackie 

Position: 
Project Manager: Viva Energy Gas Terminal Project 

Postal address:  GPO Box 872, Melbourne Vic 3001 

Email 
address:
 
  

robert.mackie@vivaenergy.com.au 

Phone number: +61 3 5273 8513 

Facsimile number: NA 

Person who prepared Referral: 
Jeffrey Smith 

Position: 
Market Sector Leader - Environment, Power & Industrial, 
ANZ 

Organisation: 
AECOM 

Postal address:  Level 10, Tower Two 727 Collins Street, Melbourne, VIC 
3008 

Email 
address:
 
  

jeffrey.m.smith@aecom.com 

Phone number: +61 3 9653 8906 

Facsimile number: NA 

Available industry & 
environmental expertise: (areas of 
‘in-house’ expertise & consultancy 
firms engaged for project) 

Viva Energy is one of Australia’s leading energy 
companies with more than 110 years of operations in 
Australia. We refine, store and market petroleum and 
specialty products across the country and we are the 
exclusive supplier of Shell fuels and lubricants in Australia. 
In 2019, we supplied approximately a quarter of 
Australia’s liquid fuel requirements to a national network of 
retail sites and directly to our commercial customers. We 
also operate a nationwide fuel supply chain, including the 
strategically located Geelong Refinery, an extensive 
import, storage and distribution infrastructure network, 
including a presence at over 50 airports and airfields. 
 
We are an experienced operator of Major Hazard Facilities 
including the Geelong Refinery, Newport Terminal and 
Lara LPG facility in Victoria. In addition, we own and 
operate licensed pipelines in Victoria, safely and efficiently 
delivering fuel to where it is needed. 
 
Viva Energy has extensive ‘in-house’ expertise in the 
operation of Major Hazard Facilities and pipeline design, 
construction and operation, as well as sound 
environmental management across all its operations. 
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AECOM has been engaged as the Principal 
Environmental Consultant to undertake or coordinate the 
specialist environmental and planning assessments for the 
Project during the Project approvals process. AECOM 
provided environmental and regulatory support and input 
for this referral. 
 
In addition to AECOM, Viva Energy has engaged suitably 
qualified consultants to provide specialist technical 
assessment and advice: 
Davis Advisory: Strategic regulatory, planning and project 
approvals advice, seabed / land tenure and access advice 

Coffey: Project Concept and pre-FEED environmental 
assessment and advice 
• Coffey, 2020a. Project Vega Pipeline Route Selection 

Workshop Summary (Attachment 1).  
• Coffey, 2020b. Sediment Sampling and Analysis Plan. 

29 July 2020. 
• Coffey, 2020c. Sediment Contamination Assessment 

– Interim Report. 4 November 2020. 

Eco Logical Australia (sub-consultant to Coffey): 
• Eco Logical Australia, 2020a. Project Vega – 

Preliminary Flora and Fauna Constraints Assessment. 
10 February 2020. (Attachment 3) 

• Eco Logical Australia, 2020b. Project Vega – 
Preliminary Aboriginal and Historical Cultural Heritage 
Assessment. 6 February 2020. (Attachment 4) 

Worley Advisian: Project Concept, pre-FEED and FEED 
design and technical advice 

• Worley Advisian, 2020a. Cooling Water Synergies 
Report. 7 April 2020.  

• Worley Advisian, 2020b Greenhouse Gas Emissions 
Report. 6 April 2020. (Attachment 5) 

• Worley Advisian, 2020c. Project Vega Fire Safety 
Study. 15 May 2020.  

• Worley Advisian, 2020d. Proof of Concept Study. 28 
January 2020. 

• Worley Advisian, 2020e. Gas Terminal Project Pre-
FEED Report. 15 October 2020 

SmartShip Australia: Navigational simulations for vessel 
transit through shipping channels and berthing operations 
• SmartShip, 2020. Maritime Simulations, Port of 

Geelong – LNG Carrier Simulations for Viva Energy 
Australia Pty Ltd. May 2020. 

Nuffield Group: Regulatory approvals, safety assessment 
and MHF and Gas Safety Case preparation 
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2.  Project – brief outline      
 

Project title: 
 
Viva Energy Gas Terminal Project 
Project location: (describe location with AMG coordinates and attach A4/A3 map(s) showing 
project site or investigation area, as well as its regional and local context) 
 
Figure 1 Location Overview (also attached) provides detail of the project location with 
accompanying boundary coordinates. 
 
Figure 1: Location Overview 
 

 

The Project is located in the City of Greater Geelong 75 km south-west of Melbourne at, and 
adjacent to, the Geelong Refinery and Refinery Pier. The Geelong Refinery is situated on land 
owned by Viva Energy, Refinery Pier is situated on land leased and managed by GeelongPort. 
The site is within and adjacent to a heavily developed port and industrial area on the western 
shores of Corio Bay between the Geelong suburbs of Corio and North Shore. The Geelong 
central business district is located ~ 7 km to the south. 

Corio Bay is one of numerous internal bays in the south-west corner of Port Phillip and is a 
sheltered, shallow basin situated at the western end of the Geelong Arm with an area of 44 km2.  

The Port of Geelong has been in operation for over 150 years and is the largest industrial bulk 
cargo port in Victoria attracting over 600 ship visits and handling more than 14 million tonnes of 
product annually. Geelong’s shipping channels extend 18 NM through Corio Bay from Point 
Richards through to Refinery Pier. The four Refinery Pier berths currently service Viva Energy 
refinery operations. The Geelong Refinery has been in operation since 1954 with both the refinery 
and the co-located Lyondell Bassell plant being licensed Major Hazard Facilities. A range of 
industrial activities are located in the Port environs including woodfibre processing and chemical, 
fertiliser and cement manufacture.  
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Short project description (few sentences):   
 
Viva Energy is planning to develop a gas terminal using a Floating Storage and Regasification 
Unit (FSRU), located in Corio Bay, Geelong.  

The gas terminal would be located adjacent to Viva Energy’s Geelong Refinery and would 
leverage potential synergies between the facilities such as reuse of the FSRU cold water 
discharge within the refinery. 

The Viva Energy Gas Terminal Project (the Project) comprises: 

 Construction of an ~ 570 m long angled jetty arm extension to the existing Refinery Pier 
and ancillary jetty infrastructure including high pressure gas unloading arms; 

 Continuous mooring of a FSRU, up to 300 m in length, at the new berth; 

 Construction of nitrogen and odorant injection facilities on refinery premises; 
 Construction of ~ 2.5 km of aboveground gas pipeline connecting the FSRU to the new 

injection facility; and 

 Construction of an underground gas transmission pipeline, ~ 4 km in length, connecting to 
the South West Pipeline (SWP) at Lara.  
 

The FSRU would receive Liquefied Natural Gas (LNG) from visiting LNG carriers (LNGC) (that 
would moor directly adjacent to the FSRU), store the LNG and regasify it as required to meet 
south-eastern Australian gas market demand.  
 
The Project life is anticipated to be a minimum of 20 years. 
 

          
3.  Project description  
Aim/objectives of the project (what is its purpose / intended to achieve?):    
 
The key objective of the Project is to facilitate supply of a new source of gas for the south-east 
Australian gas market. 
        
Background/rationale of project (describe the context / basis for the proposal, eg.  for siting): 
 

Victoria’s gas-intensive manufacturing sector, consumption of gas by businesses and households 
and coupled with its cold winters mean the state accounts for over a third of the gas demand in 
south-eastern Australia (AER, 2020). Secure, competitively priced natural gas is an important 
component of the cost base of many Australian manufacturers. Many of these industries are also 
trade exposed, competing with imports from countries which may enjoy lower operating 
expenses.  

Gas became a major export industry in eastern Australia, with the launch in 2015 of Queensland’s 
LNG industry. This industry transformed the eastern gas market by giving producers the choice of 
exporting gas or selling it domestically. By 2018 around 61 per cent of eastern Australian gas 
production was being exported. With domestic users now competing with overseas customers to 
buy Australian gas, prices in the domestic market have risen substantially to align more closely 
with international gas prices. 

At the same time, Victorian production from legacy fields such as Bass Strait has diminished. 
Geographically, the distribution of large population centres in the south-east of Australia are not 
connected to the gas reserves or LNG production plants in the north-west of the country. 
Currently the ability to supply the southern states is limited by pipeline infrastructure where 
capacity and cost constraints make this challenging.  
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The Australian Energy Market Operator (AEMO) in its 2020 Gas Statement of Opportunities 
Report (AEMO, 2020) has advised that a gas shortage in the south-east of Australia could 
emerge by 2023. To address and mitigate the predicted shortfalls, both AEMO and the Australian 
Competition & Consumer Commission (ACCC) have suggested a range of measures which 
include more exploration and development in southern Australia, pipeline expansions and/or LNG 
terminals.  

In its Gas Inquiry 2017 - 2025 Interim Report July 2020 (ACCC, 2020), the ACCC acknowledged 
that the risk of a shortfall, particularly in the south, now appears even greater following the 
significant fall in oil prices and the increasing reliance that producers are placing on supplying gas 
from undeveloped reserves.  

Against this backdrop, LNG terminals to facilitate Australian and international imports of gas can 
provide a flexible option for short and long-term energy supply to provide a secure, stable source 
of supply. In its 2019 Gas Statement of Opportunities Report (AEMO, 2019), AEMO 
recommended that an import terminal in Victoria would have the biggest projected impact to 
reduce projected supply shortfalls in the south-eastern states. The Project would source LNG 
from local and worldwide suppliers to be transported by LNG carriers to the Geelong gas terminal. 
Depending on demand, a facility such as this could deliver up to 140 Petajoules (PJ) per annum – 
which represents over half of Victoria’s gas demand (approximately 200 PJ per annum). An LNG 
terminal offers more economic supply than long distance pipeline infrastructure – with the terminal 
becoming a ‘virtual pipeline’ to bring gas from where it is produced to where it is needed. 

Modelling undertaken by APA on the gas transmission system on behalf of Viva Energy has 
demonstrated that the network is capable of accepting the peak day flows proposed.  

Viva Energy believes that the proposed Project being adjacent to and on its existing Geelong 
Refinery offers significant opportunities to minimise potential environmental impacts when 
compared with other locations. Alternative locations to Refinery Pier were considered for the 
berthing of LNG carriers, namely Lascelles Pier in Geelong and the Point Henry Pier on the 
southern shoreline of Corio Bay adjacent to the decommissioned aluminium smelter at Point 
Henry. The alternative locations are discussed in Section 4 of the referral and shown in Figure 7. 

Use of the existing refinery site for the land based components of the proposed Project was 
based on an assessment which indicated that the refinery site offered a significant number of 
attributes which made it suitable including: 

 Location within and adjacent to an existing port and industrial complex.  

 The refinery is already a designated Major Hazard Facility (MHF) with stringent controls 
on safety and risk in place including significant separation distances from sensitive land 
uses.  

 Highly modified environment, landscape and visual setting. 

 Ecological studies conducted during 2020 indicate the absence of any significant flora 
and fauna on the refinery site and proposed pipeline corridor. 

 Absence of watercourses on the project site. 

 Significant depth to deep groundwater aquifers below the refinery site eliminating the risk 
of any impact on potential uses of groundwater from deep aquifers. 

 Long history of Viva Energy co-existing with its neighbours at the proposed facility site. 

 Longstanding relationships with nearby stakeholders as a basis for direct engagement on 
the proposed Project. 

 Ability to utilise the existing Port of Geelong shipping channel for LNG carriers with 
dredging activity restricted to the new berth and swing basin. 

 LNG carrier visits (25 – 45 per year) would represent a small increase in total ship traffic 
to Port of Geelong (currently over 600 ship visits per year, with more than 50% of those to 
Refinery Pier). 
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 Ability to extend the existing Refinery Pier rather than create new pier infrastructure. 

 All land-based infrastructure, such as the nitrogen injection facility (added to ensure gas 
meets AEMO specification), planned to be located within the existing refinery footprint 
with buffer / separation distances to sensitive receptors. 

 Proposed reuse of the cold water discharge from the FSRU in the existing refinery with 
attendant environmental benefits to the marine environment This reduces the 
environmental impact associated with discharging colder than ambient water from the 
FSRU regasification system in a single location and reduces the environmental impact at 
the refinery cooling water outlets by lowering the temperature of the discharge closer to 
ambient seawater temperature. 

 Use of the FSRU cold water discharge in the refinery replaces the existing refinery 
cooling water intake volumes rather than there being two extraction volumes when the 
FSRU is operating  

 Potential for wastewater discharges to be managed within the existing refinery discharge 
licence. 

 Limited number of sensitive receptors proximate to the current refinery and proposed 
Project area. 

 Short underground gas transmission pipeline distance (approximately 4 km) between the 
proposed facility and the connection point into the gas transmission system at Lara City 
Gate near the Princes Freeway. 

 Due to existing MHF separation distances from sensitive land uses, potential impacts 
such as safety, hazard, noise and air quality from the proposed FSRU and land based 
facilities should be readily manageable and meet compliance requirements. 

 A large portion of the proposed pipeline corridor traverses land held by Viva Energy, 
Greater Geelong City Council and VicRoads with a small number of landholder 
interactions required. 

 Direct access to the gas injection facility for nitrogen supplies required for the 
regasification process via the Princes Freeway and Shell Parade which are VicRoads 
gazetted High Productivity Freight Vehicle roads. 

 Availability of existing environmental monitoring data from the refinery for a range of 
parameters such as noise, air quality and groundwater provides baseline conditions for 
assessment of impacts from the Project. 

Main components of the project (nature, siting & approx.  dimensions; attach A4/A3 plan(s) of 
site layout if available): 
 

Figure 2 (attached) shows the proposed site for the gas terminal and the surrounding area 

Refinery Pier Extension  

Refinery Pier currently has four berths in use for importing and exporting liquid hydrocarbons to 
and from the Viva Energy Geelong refinery. The proposed Refinery Pier extension would be 
located to the north-east of Refinery Pier No. 1. The new jetty arm would be positioned to allow 
sufficient clearance between an LNG carrier berthed alongside the FSRU and a vessel berthed at 
the existing Refinery Pier No. 1. The new jetty arm would consist of a vehicle roadway and 
pedestrian access and jetty head connected to the existing jetty by a new trestle. Figure 5 shows 
the proposed jetty layout and dimensions. The new jetty arm would be ~ 570 m in length, with a 
jetty head of ~ 35 m x 35 m.  

The jetty head would accommodate two high pressure (HP) gas marine loading arms (MLAs), 
hydraulic power unit (HPU), electrical control cabinet, utility systems (instrument air, nitrogen 
purging, firefighting, ship-to-shore connections) and a separate gangway tower for access to the 
FSRU. The FSRU jetty mooring configuration would consist of four mooring dolphins and two 
berthing dolphins as shown in Figure 5.  
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An estimated 1.1 million m3 of dredging would be required adjacent to the existing shipping 
channel to provide sufficient water depth at the new berths and within the swing basin. Figure 5 
shows the location and dimensions of the area to be dredged. It is planned to deposit the dredged 
material within the Victorian Regional Channels Authority (VRCA) existing dredged material 
ground (DMG) in Port Phillip to the east of Point Wilson. The location of the DMG is shown in 
Figure 1. Information from the interim report (Coffey, 2020c) on sediment sampling and analysis 
which is currently being undertaken is provided in Sections 8 and 11. Initial discussions have 
been held with the VRCA regarding the disposal of dredged material at the DMG.  

Floating Storage and Regasification Unit (FSRU) 

The Project would use a FSRU vessel continuously moored at Refinery Pier. The FSRU would be 
a double-hulled vessel of up to 300 m in length and 50 m in breadth with the capacity to store ~ 
170,000 m3 of LNG. Periodically, LNG storage would be replenished via LNG carriers which 
would berth alongside the FSRU with product transfer via hose connection. The LNG carriers 
would be expected to range between 125,000 and 180,000 m3 in storage capacity.  

The FSRU would store the LNG at about -160°C in cryogenic storage tanks which keep the LNG 
in a liquid state until required. The heat required to return the LNG to a gaseous state would be 
supplied by seawater. When operating at maximum capacity a daily volume of up to ~ 468,000 m3 
of seawater would be drawn into the FSRU through the vessel sea chest or dedicated water inlet 
ports in the hull and circulated through heat exchangers (vapourisers). The FSRU would be 
unlikely to operate at maximum capacity unless there was a requirement to fill short term 
shortfalls in the gas market. The seawater intake volume required for the proposed design 
regasification of 500TJ/day would be ~312,000 m3/day. 

The Geelong Refinery currently uses a similar volume of seawater for cooling purposes (further 
detail is provided below under Key Operational Activities). The cooled (5°C below ambient 
temperature) seawater from the FSRU regasification system would be directed to the existing 
refinery seawater intake for reuse within the refinery, and would replace the seawater intake 
volume currently extracted by the refinery.  

To prevent marine growth in the FSRU heat exchange system, the seawater intake would be 
subject to an electrolysis process i.e. chlorinated. Seawater discharged from the FSRU after it 
has been used in the heat exchange process would contain short-lived residual chlorine. If this 
seawater is directed into the refinery (as a replacement for its current seawater usage) then Viva 
Energy would need to manage the chlorine in the refinery. However, this is not seen as an issue 
as Viva Energy’s current EPA discharge licence allows for chlorine in discharge waters. Further 
assessment is being undertaken to evaluate the potential for the discharge to be maintained at 
levels permissible under the existing refinery EPA licence. Further detail is provided in Section 11. 

Figure 3 (attached) shows the existing refinery cooling water intake, three licensed discharge 
outlets and the proposed location of cold-water discharge piping from the FSRU. 

Pipeline 

The total length of the DN600 pipeline (about 600 mm or 24” in diameter) from the FSRU to the 
tie-in point at the South West Pipeline (SWP) would be ~ 6.5 km, in two sections: one an 
aboveground 2.5 km long section from the FSRU to the nitrogen and odorant injection facilities, 
the other an underground 4 km long section from the injection facility to the SWP.  

The route, as shown in Figure 4, would run along the new jetty extension in a pipe track to the 
existing Refinery Pier pipe tracks.  

Onshore the pipeline route would run along the existing pipe trench east of Shell Parade, passing 
through a road under-crossing to an existing refinery pipe trench. The route would then run north 
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in the refinery pipe trench to an existing laydown area (~ 80 m x 120 m in size) where a nitrogen 
injection facility would be located. Figure 4 shows the location of the nitrogen injection facility. 

The options for sourcing nitrogen and associated onsite infrastructure are discussed in Section 4. 
Design of the nitrogen facility will be further progressed during Front End Engineering Design 
(FEED) and could comprise either a nitrogen gas generation package or cryogenic liquid nitrogen 
storage. The injection facility would also include odorant storage and injection skid, trim heater, 
gas analyser, pig launcher and cold vent to enable the pipeline from the jetty to be depressurised 
during an emergency or for maintenance. This would be the location where the pipeline would 
change from aboveground to underground, and the pig launcher would be installed just before the 
pipeline goes underground. 

From the injection facility, a buried gas transmission pipeline, ~ 4 km in length, would route the 
gas to the tie-in point at the SWP. It is intended, as far as practicable, to locate the proposed 
pipeline within or adjacent to already disturbed easements or licensed road reserve areas held by 
Viva Energy within the existing pipeline corridor. Figure 4 shows the proposed corridor for the 
underground gas transmission pipeline which encompasses a number of potential pipeline routes.  

The tie-in point to the existing Victorian transmission network would be within the APA owned and 
operated Lara City Gate station. Equipment proposed to be located at the tie-in location includes 
a pig receiver and gas custody transfer metering skid. Alternatively the metering skid may be co-
located with the nitrogen injection facility. 

Ancillary components of the project (eg.  upgraded access roads, new high-pressure gas 
pipeline; off-site resource processing):    
NA 
       
Key construction activities:   
 

There are no construction activities required for the FSRU component of the Project. The vessel 
would be built, commissioned and all production and safety systems verified prior to being 
brought to site. The key construction activities relate to the construction of the new jetty arm, 
above ground pipeline and injection facilities and installation of the buried pipeline as outlined 
below. These works are typical for these types of infrastructure. 

Refinery Pier Extension 

Required dredging would be conducted prior to commencement of construction. A preliminary 
assessment of the most appropriate dredging equipment to minimise potential impacts has been 
undertaken based on past dredging activity. It is expected that a barge-mounted Back Hoe 
Dredger (BHD) would be used with the spoil placed into split hopper barges for transport to the 
spoil disposal ground. Given the transit time to the proposed spoil disposal ground which is 
located14 NM (26 km) from the dredging site, it is envisaged that four hopper barges may be 
required, with tugs, to maintain production. A suitable route would be identified for the passage of 
the hopper barges to avoid interference with the shipping lane or other port users. The use of 
Trailer Suction Hopper Dredgers (TSHDs) may also be an option as the use of a TSHD to remove 
the soft surface muds would have a higher productivity relative to using a BHD and barges, which 
may be advantageous given the travel distance to the proposed spoil ground. As noted above, 
geotechnical investigations and testing are being undertaken to confirm the material to be 
removed and the preferred method or methods of dredging. 

Due to access limitations and distance from shore, it is anticipated that jetty construction would be 
carried out primarily from the water using barge-mounted cranes. To facilitate the construction of 
the jetty, a temporary loading facility on-shore would be located nearby within the boundaries of 
the site, or at a suitable location within the port.  
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The roadway, jetty head and dolphins would comprise pre-cast concrete and pre-fabricated steel 
components supported on vertically driven steel piles. Piles would be driven by cranes mounted 
on floating barges. Concrete and steel components would be transported to site by barge and 
lifted into position. Some in-situ concrete may be necessary for pile plugs and connecting 
headstocks to piles and would be delivered to site by kibbles lifted onto barges or smaller 
concrete trucks. 

It is expected that the installation of jetty infrastructure and piping from the FSRU to the refinery 
cooling water intake would also be undertaken from the water using barge-mounted cranes.  

Aboveground pipeline and injection facility 

Pipe lengths would either be transported to the jetty via crane and placed in position or 
alternatively placed in position by a barge-mounted crane. The pipe lengths would be welded into 
position and attached to the jetty along a pipe track.  

Temporary access to the area of foreshore immediately adjacent to the existing pipe trench may 
be required during construction to facilitate pipe lay activities. However equipment would remain 
on existing access tracks.  

Construction of the injection and tie-in facilities would be undertaken by specialist crews across 
key distinct phases of works. These would include initial earthworks and civil construction, 
mechanical installation and electrical and instrumentation works. 

Underground pipeline 

Prior to commencement of the underground pipeline construction a Construction Right of Way 
(Construction ROW) would be established, clearly identified and fenced off where required. 
Typically this would be between 25 and 30 m wide but minimised as required to reduce 
disturbance. The Construction ROW would include a work area in addition to the pipeline 
easement for various activities (e.g. travel of pipe laying equipment, light and heavy vehicle travel, 
directional drilling set-up areas, pipe laydown areas, truck turning areas, soil storage areas). 

Once the Construction ROW is delineated, vegetation would be removed and placed in a 
stockpile on the edge of the Construction ROW. Although vegetation along the proposed pipeline 
corridor has been highly modified and comprises primarily exotic grasses and planted exotic and 
native trees, vegetation removal would be minimised through the appropriate location of 
additional work areas. Topsoil would then be removed and stockpiled in windrows, separate to 
vegetation and subsequent trench spoil stockpiles. 

A trench would be excavated along the proposed pipeline route, and the material removed from 
the trench set aside for later use as backfill. Specialised rotary trenching machines or excavators 
would typically be used to dig trenches. Trenches would typically be excavated to a depth of ~ 2 
m to achieve a depth of cover of at least 1 m to the natural ground level. Trenchless construction 
(including boring or horizontal directional drilling (HDD)) would be used to construct the proposed 
pipeline in areas that are not suited to ordinary trenching techniques, such as intersections with 
roads and railways if required. The pipeline corridor has been selected so as to avoid the need for 
HDD beneath watercourses or other environmental sensitivities. Trenchless construction would 
involve boring or drilling a hole beneath the surface at a shallow angle and then pushing or pulling 
a welded length of pipe through the hole without disturbing the surface.  

Pipes would be delivered and laid on the ground (“strung”) within the Construction ROW ready for 
welding. Welds would be inspected for integrity by non-destructive testing techniques using x-ray 
or ultrasonic equipment. The welded joint would then be coated to protect against corrosion. The 
coating process would involve abrasive blasting to clean the pipe steel prior to applying the 
coating.  
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After final quality assurance checks, the pipe would be lowered into the trench using specialist 
sideboom tractors or excavators. When the pipe is in place, it would be backfilled with suitable fill 
material (“padding”) to protect the pipeline coating from stones or other sharp objects. The topsoil 
would then be re-instated over the disturbed trench area to its pre-existing contour and the 
Construction ROW rehabilitated to its pre-existing condition as far as practicable.  

The pipeline would be pressure tested by filling it with water (i.e. hydrotested).  

Key operational activities:  
 
FSRU 

The FSRU would be continuously moored at the newly constructed Refinery Pier No. 5 as shown 
in Figure 2. The FSRU would remain as an operational ship and able to be moved as required, 
such as in extreme weather events or for maintenance activities. 

The LNG would be stored within a cargo area comprising separate cargo tanks suitable for 
storing LNG at low temperatures (about – 160°C ) and at atmospheric pressure. The FSRU would 
receive LNG from regularly scheduled LNG carriers (LNGC) from external suppliers. It is 
anticipated that 25 - 45 LNG carriers would visit the gas terminal annually, dependent upon LNGC 
capacity and operational demand. The LNG carriers would moor alongside the FSRU for around 
24 – 36 hours while they transfer their LNG cargo, still under atmospheric pressure, into the cargo 
holds of the FSRU. During arrival and departure operations the LNG carriers would be assisted 
by tug boats. 

The FSRU has four key functional elements: facilities to receive LNG from LNG carriers; facilities 
to store LNG; facilities to convert LNG to high pressure gas; and capability to inject gas into the 
pipeline connection. 

Purpose built flexible hoses would be used to transfer LNG from visiting LNG carriers to the 
FSRU.  

Cargo tanks to store the LNG in the FSRU are purpose built. The vessel would be equipped with 
LNG tanks with primary and secondary barriers, further supported by insulation and intervening 
spaces. These cargo tanks are designed to insulate and contain LNG cargo at cryogenic 
temperatures (about –160°C) and to prevent leakages and isolate the cargo from the hull 
structure. 

Boil-off gas (BOG) management facilities would also be in place to capture small amounts of 
natural gas that is generated from LNG in the storage tanks. The BOG would be used to fuel the 
on-board generators for the operation of pumps and other equipment used on-board. At times, 
BOG would also be sent via existing jetty pipework to the refinery to provide fuel gas. 

The regasification unit located on board the FSRU is typically located toward the bow or centre of 
the vessel. The regasification process involves LNG being pumped up from the cargo tanks into a 
suction drum. The LNG is then pumped through a series of heat exchangers (vapourisers), which 
utilise seawater as a source of natural heat differential to warm up the LNG.  

The FSRU would use seawater from Corio Bay during the regasification process. It is expected 
that about 6500 m3 of seawater per hour per pump or ‘train’ would be used in the heating process 
resulting in a discharge from the FSRU of ~ 312 000 m3/day (312 kilotonnes (kT)/day) of water at 
a gas production rate of 500 Terajoules (TJ)/day (i.e. 2 trains @ 156 000 m3/ day) and 468 000 
m3/day (468 kT/day) at maximum capacity. 

The Cooling Water Synergies Study conducted by Worley Advisian (Worley Advisian 2020a) 
confirmed the feasibility of utilising the FSRU cold-water discharge as cooling water within the 
refinery. Data collated during the study showed good alignment in flows between the refinery 
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outlet flowrate (calculated by crest heights) and the flowrate from the cooling water pumps 
enabling calculation of the total cooling water flowrate through the refinery as 300 000 m3/day 
(300 kT/day), as shown below.  

This is similar to the amount of cooling water that would be discharged from the FSRU. 

Table 1: Viva Energy Refinery Cooling Water Outlet Flowrates 

Outlet Location Cooling Water Flowrate (kT/day) 

W1 130 

W4 50 

W5 120 

Total 300 

 

The refinery cooling water intake and outlet (W1, W3 and W5) temperatures between 2015 and 
2020 are detailed below. This chart shows that the current seawater inlet temperature varies 
between 10°C and 26°C. Given that the FSRU discharge water temperature is 5°C lower than the 
seawater temperature, the FSRU discharge temperature is expected to be between 5°C and 
21°C. 

Figure 6: Viva Energy Refinery Cooling Water Temperatures 

 

A HYSYS model was used to determine the absorbed duties of cooling within the refinery based 
on the flowrates above and cooling water temperatures at a single point in time where the 
temperatures were relatively constant. Reducing the inlet temperature by 5°C reduces the outlet 
temperatures by 5°C, given that the mass flow and duty remain constant (duty = m.Cp.ΔT). The 
table below summarises the findings for using FSRU cooling water discharge as the refinery 
cooling water inlet. 

Preliminary computational fluid dynamics (CFD) modelling has been undertaken to examine the 
behaviour of the FSRU cold-water discharge as it enters the refinery cooling water intake 
channel. During FEED further modelling will be undertaken to inform the design of the pipework 
which would transfer the discharge from the regasification process on the FSRU to the refinery 
cooling water inlet.  
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Table 2: Impact of FSRU on Refinery Outlet Cooling Water Temp (Ambient Seawater Temp = 10°C) 

 

Injection Facility 

Once in a gaseous form, the gas would be injected under pressure through the marine loading 
arms (MLAs) into the connecting pipeline. The gas would be transferred from the FSRU via the 
high pressure gas pipeline along Refinery Pier and through the refinery to the injection facilities. 

Before the gas can enter the South West Pipeline (SWP) it must meet the necessary gas quality 
specifications as defined by AEMO. It is expected that nitrogen blending would be required to 
adjust the gas quality (i.e. calorific value) to bring it into specification for the gas markets in south-
eastern Australia. The amount of nitrogen required to bring the gas up to the required 
specifications would vary from cargo to cargo depending on the gas composition. 

The preliminary assessment based on a ‘rich’ North West Shelf composition showed that to 
unload 170,000 m3 of LNG continuously at up to 500 TJ/day from the FSRU would take 
approximately 9 days and require 3,700 tonnes of nitrogen. Options for sourcing nitrogen are 
discussed further in Section 4. Depending on the sourcing option selected, nitrogen may have to 
be trucked in during FSRU unloading to supplement onsite storage. It was estimated that four 
trucks per day each carrying approximately 20 tonnes of nitrogen would be required. Truck 
access would be via the Princes Freeway and Shell Parade which are gazetted High Productivity 
Freight Vehicle roads designed to accommodate vehicles of the required size. 

Odorant would also be injected to give the gas (which is naturally odourless) an ‘odour ‘so that it 
can be detected in the event of a leak. 

Pipeline 

The operation of the buried gas transmission pipeline would involve the transport of gas from the 
injection facilities within the refinery premises to the tie-in point on the SWP at Lara City Gate. 
During operation of the pipeline the flow rate and pressure of gas would be continuously 
monitored by an automated system.  

The pipeline would be routinely inspected and maintained as necessary for safe operation. The 
corridor would be routinely maintained to manage issues that may arise such as vegetation or 
erosion as well as any landholder issues. 

Key decommissioning activities (if applicable):  
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The Project life is anticipated to be a minimum of 20 years. When the Project is complete the 
FSRU, which continues to be an ocean-going vessel throughout the Project, would leave Corio 
Bay.  

The activities involved in decommissioning would depend on the intended use of the land 
occupied by the Project. It is expected that the Refinery Pier berth and jetty facilities would be 
retained for other port related uses. The underground pipeline would likely remain in situ subject 
to landholder agreements and either decommissioned completely or placed into care and 
maintenance arrangements.  

Is the project an element or stage in a larger project?       
  No      Yes   If yes, please describe: the overall project strategy for delivery of all 
stages and components; the concept design for the overall project; and the intended 
scheduling of the design and development of project stages). 

 
        
Is the project related to any other past, current or mooted proposals in the region?  

  No    Yes   If yes, please identify related proposals.      
 

The Geelong Energy Hub concept proposed by Viva Energy sets out a strategic vision to diversify 
the use of its Geelong Refinery to help underpin its future viability as well as supporting the 
renewable energy transformation underway in Victoria and Australia. 

Having been part of the Geelong community since 1954, Geelong Refinery already supplies 
around 50% of Victoria’s liquid fuel energy needs – so is in effect already an energy hub. The 
broader Energy Hub vision could see the facility taking a leading role in supplying gas for Victoria 
as well as supporting the development of other energy solutions. Importantly, these projects 
would support existing and generate new jobs and skills and economic development for the 
Geelong region. 

The Energy Hub concept comprises a number of potential projects, including a gas terminal 
(which is the subject of this referral), a solar energy farm, the potential for hydrogen and 
alternative fuels production, and the opportunity to develop strategic storage to help support 
Australia’s fuel supply security. However, it is important to emphasise that, other than the Gas 
Terminal Project, covered by this referral, all other projects associated with the Geelong Energy 
Hub are ‘mooted’ and purely hypothetical at this point. They may be considered in the future, but 
are conceptual only at this stage, unrelated to the current Project and not the subject of this 
referral. 

Furthermore, the Gas Terminal Project has no inter-relationship with, or reliance on, any potential 
future project which may be considered for the Energy Hub. 

What is the estimated capital expenditure for development of the project? 
 
$250M - $300M (AUD) 
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4.  Project alternatives 
 

Brief description of key alternatives considered to date (eg.  locational, scale or design 
alternatives.   If relevant, attach A4/A3 plans):    
 
Viva Energy has conducted a thorough assessment of potential alternative locations and 
technologies for the proposed gas terminal which are discussed below. The assessment 
concluded that the proposed location proximal to the existing Viva Energy Geelong refinery and 
pier has significant benefits when assessed and compared with the alternatives having regard to 
a range of environmental, social, engineering, operational and economic parameters. In 
particular, the ability to redirect and reuse the cold-water discharge from the FSRU in the adjacent 
refinery process rather than discharge those waters directly into Corio Bay provides a significant 
opportunity to enhance overall environmental performance of the Project. The short distance to 
the Lara City Gate connection point into the Victorian gas network is also a significant benefit of 
the preferred option as it only requires a 4 km underground gas transmission pipeline which 
where practicable would be constructed within the existing pipeline corridor. 

Other benefits of the preferred option have been outlined earlier in Section 2 of this referral. 

Berth location 

Three alternative locations for the berth location for the FSRU and visiting LNG carriers were 
considered: Refinery Pier, Lascelles Wharf No. 4 and Point Henry Pier. Figure 7 shows these 
three locations. 

These three alternative locations were compared across a wide range of criteria including 
navigation and interference with other port users, power and utility availability, land acquisition 
and pipeline routing and connection, safety and environmental considerations and cost. The 
Refinery Pier option was the clear preference from the alternatives assessed on the basis that it: 

 Would have minimal navigation issues, being the final berth at the end of the channel with 
a typical berthing arrangement. This option would have minimal impact on other port 
users during both construction and operation. 

 Would have easy access to the power and utilities, including firefighting systems, 
available from the existing pier facilities. 

 Would require no additional onshore land acquisition, as the pier is adjacent to the 
refinery.  

 Would enable onshore pipework to be routed through the refinery and onshore facilities to 
be located on Viva Energy owned land as required.  

 Enables use of the existing pipeline corridor to the SWP tie-in point at Lara.  

 Is further away from existing or future residential areas than the other options and would 
have minimal visual impact in comparison.  

 Has a lower dredging volume than alternative options. 
 Has potential synergies with refinery operations including re-use of the FSRU seawater 

discharge in the refinery cooling water system.  

 Has lower capital expenditure than the Lascelles Wharf option, where a new wharf would 
have to be constructed, and lower operating costs than the Point Henry Pier option 
through utilisation of existing facilities and refinery personnel. 
 

Selection of the Refinery Pier option has been discussed with GeelongPort and the Victorian 
Regional Channels Authority (VRCA) with both endorsing the option in preference to the 
alternatives. 
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Figure 7: Berth location options evaluated 

 

Refinery Pier berth options 

The options considered for the Refinery Pier were utilisation of the existing berths or construction 
of an additional jetty arm.  

Refinery Pier currently has four berths in use for importing and exporting liquid hydrocarbons to 
and from the existing refinery. Refinery Pier No.1 and Refinery Pier No.2 are generally used for 
refined product export, with No.1 usually reserved for loading bunkering vessels. Refinery Pier 
No.3 and Refinery Pier No.4 are used for importing crude oil, jet fuel and bitumen.  

Berthing the FSRU alongside the current berths would only be possible at No.1 and No.4, as only 
these berths would have sufficient manoeuvring space for berthing an LNG carrier (LNGC) 
(SmartShip, 2020). Both berths would require upgrades to the berthing dolphins and mooring 
dolphins to suit the mooring requirements of the FSRU and the LNGC during ship to ship transfer 
operations. 

It was concluded that, with a current combined berth utilisation of at least 50%, removal of one 
berth for the FSRU, resulting in either loss of crude berthing (No. 4) or product shipping (No. 1), 
would have an unacceptable adverse impact on refinery operations and therefore an additional 
jetty arm would be required.  

Options for use of a FSRU or Floating Storage Unit (FSU) 

The use of a FSRU, which is a LNG storage ship that has an onboard LNG regasification plant, 
continuously moored at Refinery Pier (described earlier in this referral) was assessed against 
potential use of a FSU. A FSU is also a LNG storage ship which would be continuously moored at 
Refinery Pier but a FSU does not have onboard regasification facilities. For the FSU option the 
following LNG regasification equipment would therefore need to be installed onshore:  

 Recondensor / suction drum; 
 Booster pumps; 

 Vapourisers; and 

 BOG compressors. 
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For the following reasons the FSRU option was found to be preferable: 

 The regasification would occur at the end of the jetty providing a larger safety buffer / 
separation distance.  

 There is limited space available within the refinery and locating the regasification facilities 
outside of the refinery premises would require the extension of the expensive cryogenic 
piping carrying the LNG from the jetty.  

 The FSU option could take an estimated 6 to 12 months longer to construct and 
construction within a brownfield operating facility, such as the refinery, would be slower 
and more disruptive.  

 The estimated additional capital investment in onshore equipment which would otherwise 
be located on the FSRU is approximately 33%.  

 The FSRU is a more flexible option should there be a change in market demand as it can 
simply be sailed away from its mooring and reused elsewhere in the world.  

 Use of the FSRU does not require the decommissioning of extensive land-based 
infrastructure associated with the FSU option.  

 

Regasification Alternatives 

There are a number of methods for regasification of LNG available and the selection of an 
optimum process depends on plant site location, climatic conditions, throughput capacities, 
energy efficiency and environmental and regulatory compliance. Typical types of vapourisers that 
have been used worldwide for LNG regasification are: open loop cycle on the FSRU, closed loop 
cycle on the FSRU, intermediate fluid vaporisation (IFV) and ambient air vaporisation (AAV). 

An open loop system on the FSRU uses seawater to heat the LNG. Seawater is continuously 
drawn in via intakes, passes once through a heat exchange system and is then returned directly 
to the sea at temperatures of between 5 and 7 ºC below ambient water temperature. The energy 
used to pump the seawater through the heat exchanger consumes about 1.5% of the send out 
gas for power generation, similar to onshore terminals (Songhurst 2017). Seawater is generally 
used as a heat source for warming and vaporising the LNG, except in cold climates where there is 
a risk of freezing the seawater (Patel et al. n.d.). Open loop is the most commonly used system 
globally for FSRUs. 

A closed loop system uses gas-fired steam boilers to heat a closed loop of circulating seawater-
glycol within the FSRU as an intermediate heating medium for heat exchange in the LNG 
regasification trains. Around 500 m3 of seawater would be required to fill the FSRU heat 
exchange piping. Instead of being discharged from the FSRU as per open loop mode the 
seawater is continually circulated in the process. Seawater would only be discharged to Corio Bay 
when maintenance is required (anticipated to be annually). Discharged seawater from the closed 
loop process would be around 5 ºC warmer than the ambient water temperature. This method 
uses a further 1% of the send out gas to heat the circulating fluid to vaporise the LNG i.e. a total 
consumption of 2.5% (Songhurst 2017). This contributes to an increase in greenhouse gas 
emissions when compared to open loop operation and reduces the plant output. Due to the 
environmental and economic implications, closed loop systems are becoming less commonly 
used. To provide flexibility there is a trend for new build FSRUs to have both open and closed 
loop capability (Songhurst 2017). This is referred to as ‘combined mode’. 

The IFV system can be either in open loop or closed loop mode but involves a two stage 
vaporisation process – the first with propane and the second with the seawater or other heating 
medium. The advantages of this system are that it reduces the risk of freezing by not contacting 
the LNG with seawater and can also use compact heat exchangers reducing weight and size. The 
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major disadvantage is the introduction of highly flammable propane on to the FSRU (Songhurst 
2017).  

The AAV system utilises air as the heating medium and avoids the use of fuel gas and the 
generation of greenhouse gas (Patel et al. n.d.) and will have less potential impact on marine 
environments as it does not involve discharge of cooled seawater. The AAV system is 
advantageous in hot climate equatorial regions where ambient temperature is high all year round, 
but is therefore not suitable for Geelong. In cooler climates, a heat system will be required to 
supplement the AAV process. In addition, AAV often requires larger infrastructure and can 
produce vapour fogs (Patel et al. n.d.). 

The preliminary design of the FSRU for the Project is for operation in open loop mode, with 
modifications so the FSRU discharge from the regasification process could be redirected and 
reused within the adjacent refinery, as noted earlier in this referral.. 

Pipeline Route 

An overall benefit of the Project being located adjacent to the existing refinery is the short 
distance (~ 4 km) of gas transmission pipeline required to access the connection point into the 
gas transmission network. 

An overview of the pipeline routes assessed by Viva Energy as part of the pipeline route selection 
process (Coffey, 2020a) is attached as Attachment 1. The criteria adopted for comparison of the 
pipeline routes were: 

 Principal transmission system 

 Safety / SIMOPs issues 

 Constructability 
 Land access 

 Commercial  

 Environmental and social 

 Financial 
 

The aboveground pipeline route would extend onshore from Refinery Pier along the existing pipe 
trench east of Shell Parade, passing through a road under-crossing to an existing refinery pipe 
trench. The route would then run north in the refinery pipe trench to the proposed nitrogen 
injection facility site. This route avoids potential cultural heritage and environmental issues on the 
foreshore and being primarily within the refinery premises minimises land tenure issues. 

The route selection process enabled identification of an underground pipeline corridor as shown 
in Figure 4. The proposed corridor encompasses a number of potential pipeline routes.  

The proposed pipeline corridor is located on the western side of Shell Parade, parallel and 
adjacent to the existing black and white oil pipelines (BOPL and WOPL), until the Bell Road 
intersection where it crosses to the eastern side. The proposed pipeline corridor then continues 
parallel with, and on both sides of, MacGregor Court until Cummins Road. North of Cummins 
Road the corridor widens, extending from MacGregor Court over to the western side of the 
Princes Freeway and Rennie Street.  

Since identifying the proposed pipeline corridor Viva Energy has continued to refine the route 
selection through dial-before-you-dig (DBYD) investigations and consultation with relevant 
stakeholders. This refinement process will continue involving investigations such as electronic 
scanning and vacuum excavation to determine the precise position and depth of existing pipelines 
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and other assets, detailed ecological surveys and further consultation with landowners, occupiers 
and other stakeholders.  

For the purposes of this referral the pipeline corridor is as described above and shown in Figure 4 
noting that refinement of the alignment will occur as the design process and consultation 
progresses.  

Brief description of key alternatives to be further investigated (if known): 
 
Nitrogen Source 

As described earlier in this referral, nitrogen injection into the gas may be required to bring it up to 
standards specified by AEMO prior to the gas entering the network. There are three options for 
the supply of nitrogen to the injection facility: direct supply of nitrogen gas from a third-party, 
onsite nitrogen gas generation and onsite liquid nitrogen storage. 

Viva Energy currently sources nitrogen gas directly from a third-party co-located with the refinery. 
It is used within the refinery for activities such as purging and drying to pigging and pressure 
testing. However the capacity of that plant would be much less than the potential amount of 
nitrogen gas required for this Project.  

A preliminary assessment has shown that to supply the approximately 400 T/day required for this 
Project several large nitrogen generation packages would need to be installed onsite. An example 
of a package is shown below.  

Regardless of whether membrane or pressure swing adsorption (PSA) technology is selected, 
both technologies require ambient air to first be compressed from atmospheric pressure to ~1000 
kPag to pass through the separation columns. The nitrogen generated in the columns is then 
compressed up to ~10,000 kPag to be able to be injected into the regasified LNG. This can result 
in power loads in excess of 5 MW with additional load required for interstage cooling making the 
operating costs associated with this option extremely high.  

Onsite production does, however, provide another potential synergy with current refinery 
operation. Firstly, the production of nitrogen also results in the production of high purity oxygen. 
The oxygen has the potential to be captured and used elsewhere in the refinery e.g. for 
combustion. Secondly, as discussed above, Viva Energy currently sources third-party nitrogen for 
use in the refinery hence having the ability to produce its own nitrogen would remove this 
dependence. 

Figure 8: Example of N2 Generation Package 
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The third option would be to truck liquid nitrogen from a supplier with the capacity to meet the 
needs of the proposed facility and store it in cryogenic tanks onsite. The advantage of the onsite 
liquid nitrogen storage option is that the power required to pump liquid nitrogen from the storage 
tanks to vapourisers prior to injection is considerably less than for an onsite nitrogen gas 
generation package.  

In order to reduce the nitrogen demand, the possibility of blending gases available within the 
refinery (e.g. hydrogen and/or carbon dioxide) is also being further explored.  

 
 

5.  Proposed exclusions 
 

Statement of reasons for the proposed exclusion of any ancillary activities or further 
project stages from the scope of the project for assessment:    
 
The following are excluded from the scope of the Project for assessment:  

 All forms of invasive and non-invasive surveys of the terrestrial and marine environment 
that are required to inform the project including, without limitation: 

• geotechnical and non-destructive digging (NDD) surveys of the pipeline route in order 
to refine the proposed alignment; and 

• geotechnical and related investigations to inform dredging methodology and spoil 
disposal. 

 All ‘pre-licence’ requirements under the Pipelines Act 2005; and 
 The procurement of any interests in land and water (e.g. water to do pressure testing) that 

may be required for the project to proceed. 
 
6.  Project implementation 
 

Implementing organisation (ultimately responsible for project, ie.  not contractor): 
 
Viva Energy Gas Australia Pty Ltd 

 
Implementation timeframe: 
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The current proposed timeline for the construction, commissioning and operation of the Project is 
provided below.  

Subject to receiving all required Project approvals, construction will commence in 2022 and is 
expected to take around two years. The Project is expected to receive first gas delivery by 2024.  

September 2022 Commence dredging works (approx. 7 months) 
January 2023 Commence construction of jetty infrastructure (approx. 12 months) 
January 2023 Commence construction of nitrogen injection facility (approx. 12 months) 
February 2023 Commence installation of below ground pipeline (approx. 4 months) 
July 2023 Commence installation of above ground pipeline (approx. 4 months) 
January 2024 Commence commissioning 
April 2024 Commence operation 
Minimum 20 years Decommissioning (indicative) 

 

 
Proposed staging (if applicable): 
NA 
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7.  Description of proposed site or area of investigation 
 

Has a preferred site for the project been selected?       
  No    Yes   If no, please describe area for investigation. 
If yes, please describe the preferred site in the next items (if practicable). 
 

        
General description of preferred site, (including aspects such as topography/landform, soil 
types/degradation, drainage/ waterways, native/exotic vegetation cover, physical features, built 
structures, road frontages; attach ground-level photographs of site, as well as A4/A3 
aerial/satellite image(s) and/or map(s) of site & surrounds, showing project footprint):   
 
The preferred site for the gas terminal is within and adjacent to an existing heavily developed port 
and industrial complex on the shores of Corio Bay. The Project site would incorporate the existing 
Refinery Pier within the Port of Geelong, and Geelong Refinery located adjacent to the jetty. 

Attachment 2 presents photographs of the Project site and surrounds. 
 
Topography/Landform 

Corio Bay is one of numerous internal bays in the south-west corner of Port Phillip and covers an 
area of 44km2. Corio Bay is typically between 3 and 6 m deep, however the shipping channel is 
currently maintained at a depth of 12.3 m. Corio Bay’s location within Port Phillip provides a 
protected bay, with negligible currents and limited wave height. 

Much of the shoreline of Corio Bay has been modified since European settlement. Bird (1993) 
notes that, while most of the western shores of Corio Bay are artificially boarded by sea walls, 
‘north of Cowies Creek valley are cliffs and sloping shore platforms cut into yellow brown stratified 
sandstones...then the land declines towards the Shell oil refinery and the Geelong Grammar 
School, where a narrow beach runs in front of a low grassy bluff’. 

Inland from the coast the area is generally quite flat and low lying ranging between 7 and 15 m 
above sea level. Quaternary basalt flows cover the gently undulating plains and overlie flat-lying 
marine and non-marine Tertiary sediments. The refinery is situated on low-lying terrain and 
southern parts of the site have been reclaimed with fill (URS/CSIRO, 2007) 

The Geological Survey of Victoria’s 1:63,360 scale map sheet for Geelong (Map 857 Zone 7) 
indicates that the Project site is underlain by Tertiary Fyansford Clay typically consisting of 
calcareous sands, silts and clays with limestone layers. A thin, but widespread succession of 
calcareous sands, sandy limestones, sands and sandstones named the Moorabool Viaduct 
Sands, blankets the Tertiary sedimentation. It overlies the Fyansford Clay with a slight angular 
disconformity. At the disconformity there is a discontinuous but very widespread phosphatic 
nodule bed containing nodules eroded from the underlying sediment. This formation is 
intermittently overlain by Quaternary age deposits consisting of sandy clays and clays with 
carbonate concretions.  

Recent coastal deposits consisting of sands, silts, shell grit and mud edge Hovells Creek, 
Limeburners Bay and the adjacent shoreline of Corio Bay. The foreshore adjacent to the Geelong 
Refinery stretches for ~ 2.5 km and is comprised of a narrow shoreline that descends into Corio 
Bay. At the foreshore’s southern end, the shoreline has been cut back by high tides to reveal a 
sequence of natural deposits. These deposits include a base layer of yellow clay, followed by a 
thick band of naturally occurring shell material, topped with a loose grey silty soil. 

Soil and Groundwater 

Previous investigations at the refinery have identified the historical contamination of soil and 
groundwater beneath the Geelong Refinery which is actively managed in accordance with EPA 
requirements. Groundwater is present at depths of ~ 5 to 8 m in the north and <1 m in the south. 
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Groundwater flows from beneath the refinery into the foreshore area and then south-westerly into 
Corio Bay. The Project would avoid any disturbance to existing soil and groundwater 
contamination beneath the refinery in as far as this is practicable. Any disturbance to existing 
contamination on the refinery site as a result of construction activities would be managed in 
accordance with the current Viva Energy management regime.  

Previous work conducted by AECOM in the immediate vicinity of the refinery, which included the 
drilling of a deep well, indicates that the lithology in the area is as shown in the table below. 

From (m) To (m) Description 

10.1 185.9 Puebla Formation 

185.9 264.3 Jan Juc Formation 

264.3 357 Demons Bluff Group 

357 372 Eastern View Group 

372 625 Eumerella Formation 

 
The Puebla Formation (also known as the Gellibrand Marl) is a high plasticity clay and defined as 
a regional aquitard (less permeable bed in a stratigraphic sequence). The Jan Juc Formation is 
also a Marl and a clay unit. The logged lithology shows that there is a consistent clay unit beneath 
the site with no indication of any aquifer unit until at least ~265 m depth. 

The Victorian Resources Online Geomorphic and soil landform units Map T7721 Geelong 
indicates that the area to the north of the refinery can be classified as Volcanic Western Plains. 
The plains of the ‘Newer Volcanic’ basalts that formed in the Late Pliocene and during the 
Pleistocene are generally characterised by thinner regolith development and poorly developed 
drainage. Associated soil types are sodic and non-sodic texture contrast (moderately deep to 
deep) soils and some gradational (shallow to moderately deep) soils. Coastal acid sulphate soils 
have been identified along Hovells Creek but not within the Project site. 

Drainage/waterways 

No surface waterways pass through the Project site. The APA Lara City Gate is located within the 
Hovells Creek public recreation reserve, ~ 500 m from Hovells Creek. Hovells Creek flows south 
from a predominantly rural catchment into Limeburners Bay, a broad and sandy estuarine inlet on 
the northern shore of Corio Bay.  

Native Vegetation 

Ecological Vegetation Class (EVC) modelling indicates that the area would have supported the 
endangered Plains Grassland EVC prior to European settlement. The area has been highly 
modified and vegetation within the pipeline corridor is comprised almost exclusively of introduced 
species in the form of exotic grasses and planted native and exotic trees (Eco Logical Australia, 
2020a).  

Despite its degraded nature due to the dominance of exotic species, Corio Native Grassland 
Reserve, located adjacent to Shell Parade (Figure 2), retains small, remnant patches of Plains 
Grassland vegetation. Patches were not observed near the roadside only becoming prevalent 
more than 50m from the edge of the road (Eco Logical Australia, 2020a).  

Built Structures 

Refinery Pier currently has four berths in use for importing and exporting liquid hydrocarbons to 
and from the Geelong Refinery. Geelong Refinery occupies 120 hectares of land bordered by 
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Shell Parade to the east, Wharf Road to the south, School Road to the north and railway, Station 
St and Princes Freeway to the west. The refinery comprises various petrochemical manufacturing 
facilities and storage tanks for crude oil and manufactured product. The refinery is surrounded by 
undeveloped paddocks, a public reserve along the foreshore, and Geelong Grammar School 
located to the north east. Industrial buildings including a bulk liquids storage facility exist to the 
south and southwest.  

Several residential premises and associated farming / horticultural buildings are located on the 
eastern side of MacGregor Court, adjacent to the Princes Freeway. 

Site area (if known):  ……………….        (hectares (ha))             
 
The Project site totals approximately 46 ha. This comprises: 

 A dredged area of 30 ha. 
 A jetty footprint of 2 ha (including the existing Refinery Pier footprint).  

 Aboveground pipeline and associated facilities footprint (within the existing Geelong 
Refinery footprint) of 2 ha. 

 Buried transmission pipeline footprint of 12 ha (The site area is determined by a 
Construction ROW of 30 m in width for the length of the buried pipeline, which is 
approximately 4 km, as below). 

 
Route length (for linear infrastructure) ……4………….   (km)    and width ……30…………..   (m)     
 
Current land use and development: 
Description of local setting (eg.  adjoining land uses, road access, infrastructure, proximity to 
residences & urban centres): 
 
The gas terminal would be located within and adjacent to the Port of Geelong and the Viva 
Energy Geelong Refinery on the shores of Corio Bay at the western end of the Geelong Arm of 
Port Phillip Bay.  

The Port has been in operation for over 150 years and is the largest industrial bulk cargo port in 
Victoria attracting over 600 ship visits and handling more than 14 million tonnes of product 
annually. GeelongPort and GrainCorp manage their respective landside assets and VRCA is the 
manager of port waters. The port environs cover an area of 774 hectares, along ~ 6.7 km of the 
western shore of Corio Bay. The port environs can be categorised into four main precincts based 
on the wharf and berth assets, Refinery Pier, Lascelles Wharf, Corio Quay and Bulk Grain Pier 
(VRCA, 2018).  

Geelong’s shipping channels extend 18 NM through Corio Bay from Point Richards through to 
Refinery Pier. The channels are man-made having been deepened and widened through periodic 
dredging to support port trade development. Refinery Pier is the primary location within the Port of 
Geelong for movement of bulk liquids. Vessels up to 265 m in length currently utilise the four 
Refinery Pier berths servicing Viva Energy operations. The majority of the more than 600 vessel 
visits to the Port annually are to Refinery Pier.  

The Geelong Refinery has been in operation since 1954 with both the refinery and the co-located 
Lyondell Bassell plant being licensed Major Hazard Facilities. A range of industrial activities are 
located in the Port environs including woodfibre processing and chemical, fertiliser and cement 
manufacture. 

Viva Energy owns and operates the WOPL (White Oil Pipeline) and the BOPL (Black Oil Pipeline) 
pipelines to transfer much of its production and any imported product to its Newport Terminal for 
distribution by road. The refinery is also connected to the Westernport – Altona - Geelong (WAG) 
pipeline which conveys crude and condensate from Western Port.  
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The Geelong Refinery also includes a road gantry where some refined product is trucked to 
western Victoria and Avalon airport. State route M1 Princes Freeway provides connection from 
the port to Melbourne and the states north and to Colac and South Australia in the west. 
Additionally, Shell Parade on the refinery’s eastern boundary extends the gazetted Higher 
Productivity Freight Vehicle access within the Port of Geelong.  

The foreshore area of Corio Bay, adjacent to the Project site, is publicly accessible and includes a 
boat ramp, walking and bike tracks and car parking areas. Further north east along the foreshore 
from the Refinery, the bay narrows to a channel about 100 m wide, before opening up into 
Limeburners Bay. A yacht club is located within Limeburners Bay and small recreational vessels 
associated with the club are moored at the inlet. 

‘Shell Creek’ receives an EPA licensed discharge from the refinery cooling water processes and 
drains into Corio Bay to the south of the refinery. Other refinery infrastructure present within Corio 
Bay include the saltwater intake for refinery cooling water and discharge pipes which release 
cooling water and surface water runoff under EPA licence conditions. 

The gas terminal would be located ~ 7 km from the centre of Geelong business district. The 
closest residential areas are Corio ~ 1.4 km to the west on the northern side of the Princes 
Freeway and North Shore ~ 1.7 km to the south which sits within the port environs between Corio 
Quay and Lascelles Wharf. Geelong Grammar School is located ~ 2 km north of Refinery Pier. 

To the north of the refinery along the proposed pipeline corridor, the area is predominantly rural. 
The undeveloped paddocks owned by Viva Energy immediately north of the refinery have been 
planted with native trees in windrows. The paddocks further north, referred to as the Corio Native 
Grassland Reserve, are a former subdivision now protected from development and managed by 
City of Greater Geelong Council. Beyond this the land on both sides of the Princes Freeway 
appears to be actively cultivated for crops or animal farming.  

The Lara City Gate gas transfer station, owned by APA, provides a connection to the South West 
Pipeline (SWP) and is located adjacent to the Princes Freeway, ~ 4 km north-west of the Geelong 
Refinery.  

The location of the Project site and surrounding area are provided in Figure 2. 
        
Planning context (eg.  strategic planning, zoning & overlays, management plans): 
 
Plan Melbourne 2017-50 

Plan Melbourne 2017-50 recognises the Port of Geelong as a place of state significance i.e. 
Transport Gateway that will be a focus for investment and growth and states: 

They will be protected from incompatible land uses but adjacent complementary uses and 
employment generating activity will be encouraged. 

G21 Regional Growth Plan 

The G21 Regional Growth Plan recognises Geelong as a major infrastructure hub and states: 

Economic and employment growth in the region is expected to focus around existing core 
infrastructure strengths and vocational opportunities including…services, freight and logistics 
based around Geelong Port.  

To this purpose the Plan supports developing the role of the Port of Geelong as a key national 
and regional economic asset.  

State Planning Policy Framework 



 

Version 7:  March 2020 

25

Clause 12.01 Biodiversity provides for the protection of biodiversity and native vegetation 
management and seeks to assist in the protection and conservation of Victoria’s biodiversity and 
to ensure that there is no net loss to biodiversity as a result of the removal, destruction or lopping 
of native vegetation. The Clause also gives effect to the Guidelines for the removal, destruction or 
lopping of native vegetation (DELWP, 2017). 

Clause 13 Environmental risks and amenity identifies issues such as climate change impacts 
(such as coastal inundation and erosion), air quality, contaminated land, noise, bushfires as well 
as general amenity as matters that require consideration.  

Clause 13.07.2S Major hazard facilities seeks: 

To minimise the potential for human and property exposure to risk from incidents that may occur 
at a major hazard facility and to ensure the ongoing viability of major hazard facilities. 

Strategies relevant to the Project are: 

Ensure major hazard facilities are sited, designed and operated to minimise risk to surrounding 
communities and the environment. 

Consider the risks associated with increasing the intensity of use and development within the 
threshold distance of an existing major hazard facility. 

Apply appropriate threshold distances from sensitive land uses for new major hazard facilities and 
between major hazard facilities. 

Protect registered or licensed major hazard facilities as defined under Regulation 5 of the 
Occupational Health and Safety Regulations 2017 from encroachment of sensitive land uses. 

Clause 15 Heritage seeks to ensure protection and conservation of places of natural and cultural 
heritage significance. 

Clause 17.01-1R Diversified economy – Geelong G21 seeks to strengthen and diversify the 
economy of the region. Strategies to achieve this are: 

Build on the region’s competitive strengths, including tourism and agricultural land resources and 
economic, social and natural assets. 

Support new businesses that provide employment and innovation opportunities in identified 
employment nodes across the region. 

Support industries that utilise skills within the region. 

Clause 18.03-1S Planning for ports seeks:  

To support the effective and competitive operation of Victoria’s commercial trading ports at local, 
national and international levels and to facilitate their ongoing sustainable operation and 
development. 

Strategies relevant to the Project are: 

Provide for the ongoing development of ports at Melbourne, Geelong, Hastings and Portland in 
accordance with approved Port Development Strategies (see below). 

Identify and protect key transport corridors linking ports to the broader transport network. 
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Manage any impacts of a commercial trading port and any related industrial development on 
nearby sensitive uses to minimise the impact of vibration, light spill, noise and air emissions from 
port activities 

Clause 18.03-2S Planning for port environs seeks: 

To plan for and manage land near commercial trading ports so that development and use are 
compatible with port operations and provide reasonable amenity expectations. 

Strategies relevant to the project are: 

Protect commercial trading ports from encroachment of sensitive and incompatible land uses in 
the port environs. 

Plan for and manage land in the port environs to accommodate uses that depend upon or gain 
significant economic advantage from proximity to the port’s operations. 

Ensure that industrially zoned land within the environs of a commercial trading port is maintained 
and continues to support the role of the port as a critical freight and logistics precinct. 

Ensure any new use or development within the environs of a commercial trading port does not 
prejudice the efficient and curfew free operations of the port. 

Ensure that the use and intensity of development does not expose people to unacceptable health 
or safety risks and consequences associated with an existing major hazard facility. 

Ensure that any use or development within port environs: 

 Is consistent with policies for the protection of the environment. 

 Takes into account planning for the port. 
 

The Port of Geelong - Port Development Strategy (VRCA 2018) is identified as a strategy which 
must be considered. This strategy states:  

“…Refinery Pier…precinct will continue to represent the port’s primary location for the movement 
of bulk liquids. Viva Energy’s land holdings provide further opportunity for port related industrial 
development subject to balancing the interface between sensitive and industrial use.”  

Local Planning Policy Framework 

Clause 21.05 Natural Environment states: 

The municipality includes a rich diversity of flora and fauna, including rare and unique species and 
communities, major waterways, large coastal areas and complex freshwater and marine 
wetlands. Remnant vegetation across the municipality is conservatively estimated to be 
approximately 5% of that which existed pre-European settlement. Many of the municipality’s 
significant natural environments are protected by international and national agreements and 
legislation.  

Strategies relevant to the Project are: 

Ensure waterways and wetlands are not drained or adversely affected as a result of development. 

Ensure habitats of indigenous species are protected from the impacts of land use and 
development. 

Clause 21.07 Economic Development and Employment states: 
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Geelong is the largest regional city in Victoria and the primary service and employment hub for 
the G21 Geelong Region Alliance. The City’s infrastructure base includes Avalon Airport, the 
Geelong Port and major road and rail connections to Metropolitan Melbourne and Victoria’s 
western regions. 
 

Strategies relevant to the Project are: 

Focus new industrial development around major transport routes and infrastructure assets. 

Protect existing and designated future industrial areas from encroachment by incompatible land 
uses. 

Clause 21.12 Geelong Port acknowledges the importance of the port as “…the second largest 
port in Victoria” and “…a vitally important resource for the City’s economy.” The objectives of this 
clause are: 

To provide for the continued growth and development of Geelong Port as a key economic 
resource to the Victorian community. 

To maintain and enhance the efficiency of the port. 

To safeguard the port as a focal point for infrastructure development and economic prosperity 
within south-west Victoria. 

To ensure that development in the port area is environmentally sustainable. 

To give appropriate weight to the needs of a working port having regard to the amenity of the land 
uses at the port interface. 

Consistent with Clause 21.12 the Project is both “…port related and port dependent” and supports 
the objectives and strategies of the framework by “facilitating…growth of the development of the 
port” and ensuring “...future development of the port and surrounding industrial land is linked”. 

Furthermore, the Policy requires that the Geelong Port Structure Plan 2007 be implemented. 

Port of Geelong Structure Plan (CoGG 2007) states:  

Refinery Pier is to remain the primary wharf facility for the handling of liquid dangerous goods and 
chemicals and new operations involving the substantial on site storage and production of 
dangerous goods (as defined under the Dangerous Good Act) are encouraged to locate within the 
Refinery Precinct.  

Assess applications for new development and works associated with this precinct with particular 
regard to nearby sensitive land uses including the Norlane and Corio residential areas and 
Geelong Grammar School, noting that it has a significant residential population. 

Geelong Port-City 2050, the Final Report of the Geelong Port and Land Infrastructure Plan 
(CoGG, 2013) assessed the Port’s trade growth opportunities, future growth scenarios and the 
economic impacts of future growth scenarios. It included the recommendation: 

Ensure that the port’s land use development aspirations are represented and protected in local 
government and state government plans. 

Planning Zoning & Overlays 
 
The Project area and its various components are subject to 7 different planning zones and 5 
overlays under the Greater Geelong Planning Scheme.  
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The 7 relevant zones are: 
 Port Zone; 
 Industrial 2 Zone; 
 Farming Zone; 
 Public Conservation and Resource Zone; 
 Public Park and Recreation Zone; 
 Road Zone; and 
 Rural Living Zone. 

  
The 5 relevant overlays are:  

 Environmental Significance Overlays, Schedules 2 and 4; 
 Design and Development Overlay; 
 Land Subject to Inundation Overlay; and 
 Special Building Overlay. 

 
Figure 9 provides a map of the planning zones and associated planning overlays.  
 
Part of the water-based area of the Project falls outside of the Greater Geelong Planning Scheme 
and that issue will need to be addressed to extend the relevant planning controls to all areas of 
the Project land. 
 
Although Viva Energy’s historical and ongoing operations at the refinery and the Refinery Pier 
give rise to existing use rights under the Greater Geelong Planning Scheme, which may mean 
that some Project works would not trigger the need for a permit for use, those existing use rights 
would not overcome the need to obtain various permits for buildings and works associated with 
the Project. 
 
Viva Energy proposes a planning scheme amendment for the Project in order to: 

 overcome the complexity raised by the 7 planning scheme zones and 5 overlay controls 
which apply different controls to different areas of the Project; 

 avoid the uncertainty around the proponent’s assertion of existing use rights;  
 address the application of the Greater Geelong Planning Scheme to all sections of the 

Project area; and 
 provide certainty and transparency for all parties and stakeholders around the planning 

controls applicable to this Project through the use of a Specific Controls Overlay. 
        
Local government area(s): 
 
City of Greater Geelong. 

    
8.   Existing environment 
 

Overview of key environmental assets/sensitivities in project area and vicinity                  
(cf.  general description of project site/study area under section 7): 
 
The project area is located within and adjacent to a highly developed port and industrial area on 
the western shore of Corio Bay between the Geelong suburbs of Corio and North Shore. The area 
has been highly modified and there are limited remaining environmental values within the project 
area itself, however, an environmental value of significance adjacent to the project area within the 
broader Corio Bay environment is the Port Phillip Bay (Western Shoreline) and Bellarine 
Peninsula Ramsar site. More detailed characterisation of existing conditions will be undertaken as 
part of the studies supporting the proposed facility. These studies, and the data summarised in 
this section of the referral, will inform the proposed environmental impact assessment to be 
conducted. 

Corio Bay 
  



 

Version 7:  March 2020 

29

Corio Bay is a key asset for the broader community of Geelong. It has a diverse range of 
environmental features and offers a range of social and economic opportunities. The community 
enjoys use of the bay and foreshore for both formal and informal recreation pursuits including 
boating and fishing as well as passive recreation activities such as walking and cycling. The 
landscape setting that the bay provides to Geelong is highly valued by the community. 

Corio Bay supports a diverse range of terrestrial and marine habitats, with areas that are of 
international significance including the Port Phillip Bay (Western Shoreline) and Bellarine 
Peninsula Ramsar site. Figure 10 shows the habitats and ecosystem assets present within the 
bay. As shown, Corio Bay consists predominantly of large areas of mud and silty mud through the 
centre of the bay. These muddy sediments are responsible for water filtration services (the 
removal of nitrogen from the water). Significant areas of intertidal seagrass habitat are present 
along both the southern and northern shores, with a total of 3,280 hectares of seagrass present 
within Corio Bay. Mangroves grow in the intertidal region of sheltered embayments and estuaries, 
such as Limeburners Bay. Saltmarsh tends to occupy the area between the mangrove zone and 
the upper tidal limit, and is inundated during the spring tidal cycles. The majority of saltmarsh 
habitats are present to the north of the bay.   

The Seagrass Resilience in Port Phillip Bay report identified three broad regions of Zostera 
seagrass habitat in Port Phillip Bay, with one of those being Corio Bay (Jenkins and Keough, 
2015). Within Port Phillip Bay, regional areas experience varying patterns of presence and 
absence of seagrass and patterns of loss and recovery over time. These patterns are influenced 
by nutrients, turbidity (affecting light clarity) and sediment movement. Areas of Zostera in Corio 
Bay have had a relatively stable cover over time and are considered to be ‘persistent’ seagrass 
beds. This is due to the beds being relatively isolated and protected from current and wave 
exposure. The seagrass in Corio Bay lives in fine, muddy sediments, and most of their nutrients 
come from internal breakdown and recycling of detritus and fixation of atmospheric nitrogen 
(Jenkins and Keough, 2015). These dense seagrass beds of Zostera nigricaulis are present at a 
depth of up to 4 m, extending to within 1 km of the proposed jetty extension. Seagrass is a highly 
productive habitat and also serves as nursery area for species such as King George Whiting and 
a feeding area for species such as Rock Flathead. 

Figure 10: Corio Bay habitats  
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Source: Marine and Coastal Ecosystem Accounting: Port Phillip Bay, The State of Victoria Department of Environment, 
Land, Water and Planning 2016.   
 
As shown in the attached Figure 10a, the seabed in the area around the proposed extension of 
Refinery Pier consists of soft unconsolidated mud and silty mud which provides habitat for a 
range of invertebrate animals that live on the surface of the seabed (epifauna) and that burrow 
within the seabed (infauna). Epifauna in the area surrounding the proposed jetty extension are 
likely to include sponges, tube worms, sea pens, sea-cucumbers and ascidians. The seabed 
infauna community would comprise worms, bivalves, snails, shrimps, sand fleas, sea-cucumbers 
and heart urchins as well as a range of other animals. 

Epibenthic organisms have colonised hard substrates such as wharf pilings and vertical surfaces 
of the saltwater cooling inlet. Diver-captured video transects of intertidal to sub-tidal areas 
adjacent to the refinery show abundant aquatic vegetation and biota such as starfish and mounds 
created by burrowing organisms, e.g. shrimps and crabs (URS/CSIRO, 2007).  

The planktonic community in Corio Bay comprises a range of microscopic plants (phytoplankton), 
microscopic and macroscopic animals (zooplankton), as well as eggs and larvae of fish and large 
invertebrates. 

Corio Bay is located at the western end of an arm of water leading off the main body of Port 
Phillip Bay and is a shallow basin with an area of 44 km2. There is a low water exchange rate 
between Corio Bay and the main body of Port Phillip Bay, due to the presence of shallow bar. The 
flushing time (where all the water is replaced by new water) is in the order of six months (Jenkins 
and Keough, 2015). This means that water quality may take longer to change in both a positive 
and negative direction, making Corio Bay particularly sensitive to nutrients and other inputs. 
Figure 11 shows the water quality index for Corio Bay over the period between 2000 and 2016.  

Figure 11: Water quality index for Corio Bay 
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Source: Marine and Coastal Ecosystem Accounting: Port Phillip Bay, The State of Victoria Department of Environment, 
Land, Water and Planning 2016.   
 
Port Phillip Bay can experience periods of enhanced plankton activity due to significant catchment 
discharges (predominantly in the north of the bay) and the relatively slow flushing rates. As 
outlined in the State of the Bays Report 2016, the EPA has collected monthly samples at eight 
sites across Port Phillip Bay between 2008 and 2016 to monitor long-term trends on 
phytoplankton species and abundance. The highest number of total phytoplankton observed was 
at Hobsons Bay in December 2009 where 9.9 million cells/L were recorded. However, fewer than 
10 per cent of samples collected over this period have total phytoplankton numbers exceeding 2 
million cells/L (where 1-2 million cells/L is considered a ‘bloom’). Most samples that exceeded 2 
million cells/L were collected during summer months, with the exception of Corio Bay, where 
increased phytoplankton activity was observed in March and April. 96 per cent of peaks in 
phytoplankton activity recorded between 2008 and 2016 were attributable to increased levels of 
diatoms.  

 
 
Contaminants in Corio Bay 
 
Corio Bay has a history of receiving contaminants from a variety of sources, including sewage 
and industry, rivers and creeks, drains and stormwater, shipping and dredging. Historically, a 
number of major industries have bordered Corio Bay including phosphate fertiliser manufacturing, 
Ford car manufacturing plant, Shell Oil Refinery (now Viva Energy) and Alcoa’s aluminium 
smelter. Discharges from these industries are sources of a wide range of contaminants including 
trace metals, organic contaminants and nutrients that have entered Corio Bay’s water and 
sediments. Rivers and Creeks have also been identified as an important source of nutrients and 
contaminants in Corio Bay. Urban drainage and stormwater have been major sources of 
contamination in Corio Bay, including aromatic hydrocarbons. The Port of Geelong is a major 
shipping port with a large number of vessels regularly visiting the channel to enter Corio Bay. 
Historically, contaminants such as oil and hydrocarbons from bilge water and tributyltin (TBT) 
from antifouling paints would have been released into the Corio Bay receiving environment, 
however regulations against discharges are now in place and TBT has been banned.  

Port Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar site 
 
The Port Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar site is located on the 
western shoreline of Port Phillip Bay between Melbourne and Geelong and on the Bellarine 
Peninsula. The Ramsar site covers 22,650 hectares and comprises six distinct areas: Point 
Cook/Cheetham, Werribee/Avalon, Point Wilson/Limeburners Bay, Swan Bay, Mud Islands, and 
the Lake Connewarre complex, as shown in Figure 12. The site includes freshwater wetlands, 
estuaries, intertidal shorelines, sub-tidal beds, inland saline wetlands and a wastewater treatment 
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facility. Extensive areas of coastal saltmarsh and seagrass occur within the Port Phillip Bay 
(Western Shoreline) and Bellarine Peninsula Ramsar site. 

Figure 12: Map of the Port Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar site 

 
Source: Port Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar Site Management Plan, DELWP 2018. 
 
The Point Wilson/Limeburners Bay area of the Ramsar site is located ~ 1.3 km to the north-east 
of Refinery Pier. 

The Ramsar site has 10 components, processes and services (CPS) that are considered critical 
to the ecological character of the site. These are briefly described below as outlined in the Port 
Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar Site Management Plan (DELWP, 
2018).  

Geomorphology 
Connectivity between freshwater and estuarine areas and estuaries and the marine environment 
are an important process for the Port Phillip Bay (Western Shoreline) and Bellarine Peninsula 
Ramsar site. In particular, this is important in the Lake Connewarre complex where the Ramsar 
site connects the upper Barwon River catchment with the Barwon River estuary and Bass Strait. 
This connectivity is important for ecosystem functioning and to a number of migratory fish. 

Hydrology 
There are four sub-components that comprise the hydrology of the Port Phillip Bay (Western 
Shoreline) and Bellarine Peninsula Ramsar site; tides, river flows, groundwater and artificial water 
regimes. The hydrology of the Point Wilson/Limeburners Bay area would comprise of tides and 
river flows as it is a coastal/marine area, with Hovells Creek also forming part of this area of the 
Ramsar site.  

Saltmarsh 
Each of the six areas that form the Port Phillip Bay (Western Shoreline) and Bellarine Peninsula 
Ramsar site contain coastal saltmarsh, with a total area of 1225 hectares within the Ramsar site 
boundary (Boon et al., 2011 in DELWP, 2018). Saltmarsh occupies the area of the site between 
seagrass and terrestrial vegetation at higher elevation. Coastal saltmarsh is listed as a vulnerable 
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ecological community under the EPBC Act and is important habitat for fish, when inundated as 
well as for feeding and roosting waterbirds, when tides are low. 

Seagrass 
Seagrass is an important component of the ecological character of the Port Phillip Bay (Western 
Shoreline) and Bellarine Peninsula Ramsar site at three areas: Point Wilson / Limeburners Bay; 
Swan Bay and Mud Islands. There are two species of seagrass in Port Phillip Bay which are a 
feature within the Ramsar site (Jenkins and Keogh, 2015 in DELWP, 2018):  

 Zostera nigricaulis – occurs only in subtidal areas where exposure to the air is limited.  
 Zostera muelleri – generally occurs in the intertidal zone, requiring periods of exposure to 

maintain health and growth.  
A third species, Halophila ovalis occurs generally in deeper water and there may be patches 
around Point Wilson, but there are few deep water areas within the Ramsar boundary. 

Mangroves 
The mangrove areas of Port Phillip Bay comprise a single species, Avicennia marina, and there 
are small areas of mangrove in Limeburners Bay (4 hectares). The inundated roots and 
pneumatophores of mangroves provide good habitat for fish and invertebrates and play a role in 
stabilising the soft sediments in the site. 
 
Freshwater vegetation 
Freshwater vegetation in the Port Phillip Bay (Western Shoreline) and Bellarine Peninsula 
Ramsar site is limited largely to areas other than Point Wilson/Limeburners Bay, such as Reedy 
Lake in the Lake Connewarre Complex.  

Fish diversity and abundance  
The Port Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar site provides a variety 
of habitats for fish ranging from freshwater species as well as estuarine and marine species in 
seagrass and saltmarsh habitats. Over 60 species of marine and estuarine fish have been 
recorded in saltmarsh and seagrass habitats of the Ramsar site. The seagrass areas are home to 
a large number of pipefish (which are listed as marine under the EPBC Act) the most common of 
which is the spotted pipefish (Stigmatopora argus). Other species include bridled leather jacket 
(Acanthaluteres spilomelanurus), the spot-shoulder weed fish (Heteroclinus perspicillatus) and the 
cobbler (Gymnapistes marmoratus). 

Waterbird diversity and abundance 
A total of 129 waterbird species have been recorded within the Port Phillip Bay (Western 
Shoreline) and Bellarine Peninsula Ramsar site, and the site regularly supports 20 species of 
waders from the East Asian-Australasian Flyway listed under the international migratory bird 
agreements JAMBA, CAMBA and ROKAMBA. The Ramsar site supports very large numbers of 
shorebirds across all six areas. In addition to shorebirds, the site provides habitat for a variety of 
waterbird groups or guilds including ducks and swans; grebes; large wading birds such as herons, 
ibis and spoonbills; gulls and fish-eating birds such as cormorants, pelicans and terns. 

Waterbird breeding 
The Port Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar site is important for 
waterbird breeding for a wide variety of species. The most significant waterbird breeding location 
in the site is Mud Islands. 

Threatened wetland species 
The Port Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar site regularly supports 
threatened species, including 10 species of bird, one frog and one fish species: 

- Bar-tailed Godwit (Limosa lapponica bauera) 
- Curlew Sandpiper (Calidris ferruginea) 
- Eastern Curlew (Numenius madagascariensis) 
- Great Knot (Calidris tenuirostris) 
- Lesser Sand Plover (Charadrius mongolus) 
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- Red Knot (Calidris canutus) 
- Australian Fairy Tern (Sternula nereis nereis) 
- Australasian Bittern (Botaurus poiciloptilus) 
- Hooded Plover (Thinornis rubricollis) 
- Orange-bellied Parrot (Neophema chrysogaster) 
- Growling Grass Frog (Litoria raniformis) 
- Australian Grayling (Prototroctes maraena). 

 

In addition to the ten critical CPS described above, the Ramsar site has additional values: Rocky 
reefs and Socio-economic and cultural values.  

Rocky reefs comprise a small area within the Ramsar site around Point Wilson/Limeburners Bay 
and Point Cooke. These areas are largely intertidal and typically colonised by mat forming brown 
algae Neptune’s necklace (Hormosira banksia) and the green algae sea lettuce (Ulva spp.). 
Molluscs such as limpets and mussels dominate the fauna community, which may include a 
diverse array of invertebrates (Hart et al. 2005 in DELWP, 2018). They provide feeding habitat for 
a variety of waterbirds. 

The Port Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar site includes parts of 
the Port Phillip Heads Marine National Park and the Point Cooke Marine Sanctuary (although not 
located within the Point Wilson/Limeburners Bay component). The Ramsar site is important to at 
least two indigenous language groups including the Wathaurong. The site contains the Western 
Treatment Plant which treats a significant proportion of Melbourne’s wastewater and produces 
recycled water. Recreational fishing is popular in parts of the Lake Connewarre System and 
Limeburners Bay. Sailing and boating are also popular recreational activities. Tourism along the 
Geelong coast (including the Bellarine Peninsula) is estimated at $475 million annually (Worley 
Parsons 2013 in DELWP, 2018). 

Historical benthic studies in Port Phillip Bay and Corio Bay 
 
A number of benthic studies have been conducted in Port Phillip Bay and Corio Bay over the 
years. (e.g.  Epibenthic community structure in Port Phillip Bay, Cohen et al., 2000, Changes to 
benthic communities over 20 years in Port Phillip Bay, Currie et al., 1999, The Macrobenthos of 
Corio Bay, N. Coleman, 1993, Benthos of the muddy bottom habitat of the Geelong Arm of Port 
Phillip Bay, J. Carey and J. Watson , 1992, A three-year study of benthos of muddy environments 
in Port Phillip Bay, G. Poore and S. Rainer, 1978). 
 
Relevant findings from some of these studies indicate that Corio Bay may have less benthic 
species abundance than other parts of Port Phillip Bay, a higher abundance of introduced species 
than other sites, hydrocarbon and heavy metal contamination in sediments did not appear to be 
having adverse effects on benthic fauna with species diversity in Corio Bay being typical when 
compared with elsewhere in Port Phillip but with a lower presence of animal numbers. 

Key findings from these studies will be considered in the assessment of potential impacts of the 
project on benthic fauna from dredging, marine discharges and construction activities. 

Subtidal and intertidal environments 
 
A sub-tidal ecological assessment was undertaken by ERM in 2009 (ERM, 2009a) with reference 
to impacts resulting from groundwater and surface water discharges originating from the Geelong 
Refinery. The sub-tidal zone is considered the shallow (less than 5 m depth) coastal areas that 
are below the low tide mark and permanently inundated with water. For this study, the sub-tidal 
environment was adjacent to the refinery and in water depth of between ~1.5 and 2.5 m. The site 
of investigation stretched ~ 1.8 km along the foreshore adjacent to the Refinery.  

Elevated metal concentrations were reported along the length of the site, suggesting naturally 
occurring background concentrations or contribution from urban runoff. Elevated ammonia 
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concentrations were also reported along the length of the site. Total Petroleum Hydrocarbons 
(TPH) was measured in sediment and sediment pore water samples in the vicinity of the Refinery 
Pier and the saltwater intake. Toxicity results suggested that bioaccumulation of petrogenic 
hydrocarbons is unlikely to be occurring at the site, and that chemicals measured in sediment 
samples were unlikely to be having an adverse effect on ecological receptors. 

Eighty three benthic species were identified in the sediment samples collected from subtidal study 
area. Polychaetes dominated the benthic community assemblage (59% of species), followed by 
other worm phyla such as nematodes, oligochaetes and hirudinea (23%), crustaceans (10%), 
molluscs (7%) and other phyla such as echinoderms (1%). These assemblages varied across 
locations in the sub-tidal area. There was no correlation between changes in benthic community 
structure and sediment chemistry. Difference in benthic assemblages appeared to be influenced 
by sediment grainsize, ammonia and/or organic carbon, rather than being influenced directly by 
hydrocarbon constituents originating from the refinery.  

During sediment sampling, a number of aquatic plants were noted in the sub-tidal zone including 
seagrasses (Halophila species, Zostera species), seaweeds (Codium species), mangroves 
(Avicenna marina) and red/green filamentous algae.  

An intertidal ecological assessment was also undertaken by ERM in 2009 (ERM, 2009b). The 
intertidal zone is the area between the high and low tide levels in the coastal zone. For this study, 
the intertidal environment was adjacent to the refinery and extending ~ 3 m seaward from high 
tide mark. The intertidal site is located in the north-west corner of Corio Bay and stretched ~ 500 
m immediately north of the Refinery Pier.  

TPH was measured in sediment samples in the vicinity of the saltwater intake but not in the 
northern shore, however, was measured in porewater samples along the length of the site. 
Elevated ammonia concentrations were reported in porewater along the length of the site and in 
two sediment samples. Concentrations of Phase Separated Hydrocarbons (PSH) were observed 
in porewater samples collected from the upper foreshore in the vicinity of the saltwater intake. 
These samples were found to be toxic in all four ecotoxicity tests. Sediment porewater samples 
collected from the southern area of the site were toxic to bacteria and microtox tests.  

A total of 26 taxa from eight phyla were reported in the infauna samples collected from the 
intertidal area. Oligochaetes were dominant in the assemblages (43%) followed by nematodes 
(23%), polychaetes (18%), molluscs (5%), other worm phyla (5%) and crustaceans (2%). A 
literature review was conducted to determine whether the benthic community could be considered 
‘healthy’. The review suggested that the intertidal benthic fauna at the intertidal locations 
assessed are not representative of a healthy ecological community due to; the dominance of 
opportunistic and tolerant species and the low abundance or absence of more sensitive species.  

Some variation in benthic community structure was observed between different sampling 
locations, however due to study limitations a causal link between benthic community structure and 
anthropogenic impacts could not be determined. 

Sediment conditions 
 
Refinery Pier 
 
Historically dredging activities have been undertaken within Corio Bay to create and deepen the 
designated shipping channels. In 2011 in preparation for the VRCA Corio Bay Channel Safety 
Adjustment Program (CBCSAP) sediment sampling and analysis was undertaken at four locations 
adjacent to the shipping channel. The closest of which was situated less than 200 m south-west 
of Refinery Pier No. 4 at a seabed depth of 3 to 6 m. The sequence of strata encountered at the 
sites sampled by Worley Parsons (2011a) consisted of a sequence of soft marine muds over 
stiffer clays and sand.  
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Worley Parsons (2011b) reported concentrations of all PCBs, organochlorine pesticides and 
organophosphorous pesticides tested were below the limit of reporting across all locations.  

Organic contaminants (TPH, Poly-aromatic Hydrocarbons (PAH) and TBT) at Refinery Pier No. 4 
area were low and below the National Assessment Guidelines for Dredging (NAGD) screening 
levels. Arsenic, cadmium, lead, nickel and mercury were above screening levels but well below 
their respective NAGD Sediment Quality High Values. Testing of sediments at depth at confirmed 
that contamination is limited to unconsolidated material (muds) at the surface with the underlying 
very thick layer of stiff clay found to be uncontaminated. Testing of sediments from a reference 
area confirmed that ambient concentrations of nickel are high.  

Elutriate testing of samples from Refinery Pier No. 4 (Worley Parsons, 2011b) confirmed that 
marine water quality trigger values would not be exceeded and that release of contaminants from 
sediment during dredged material disposal would be unlikely. Further, bioavailability testing 
confirmed that lead, and to a lesser extent cadmium, were potentially bioavailable, particularly to 
sediment ingesting organisms. 

Sediments from Refinery Pier No. 4 showed some toxic effects on one of the test species, 
although the response was not consistent within or between the samples tested. As a result it was 
recommended that as a precautionary measure the top layer of unconsolidated material from 
Refinery Pier No. 4 be buried within the DMG and overlain with the remainder of the sediments 
(Worley Parsons, 2011b). 

Refinery Pier Extension 

Sediment contaminant sampling and analysis undertaken by Coffey (2020c) in the areas to be 
dredged for the proposed new berth pocket and swing basin encountered very soft to firm recent 
marine sediments (sandy silt and sandy clay/clay) up to depths of 4.3 m below the seabed 
overlying Moorabool Viaduct Sands comprising sands and clays. The deeper Fyansford Clay was 
not assessed for contamination as it would not be intercepted in dredging works.  

Consistent with previous analyses (Worley Parsons, 2011b), concentrations of arsenic, lead, 
mercury and nickel were found to be above screening levels. Concentrations of arsenic and nickel 
were similar in all sediment and natural soil domains, again indicating that the concentration 
range represents naturally occurring background levels and is not indicative of contamination. The 
concentrations of lead, mercury and zinc were elevated in the shallow marine sediments 
(although zinc concentrations did not exceed screening levels) and are indicative of 
anthropogenic contamination, in line with previous findings.  

As measured in sediments previously (ERM, 2009a 2009b), elevated concentrations of TBT 
(above the screening levels but below High Values) were identified in two isolated samples of 
shallow marine sediments. 

Foreshore sediments 
 
Sediments in Corio Bay are generally fine-grained with coarser material occurring at the 
shorelines. The north-west section of Corio Bay, in which the refinery foreshore is located, is 
characterised by a shallow, low energy depositional environment in which sediment is relatively 
stable.  

Towards the southern end of the refinery foreshore, south of the saltwater intake, the shallow 
sediment is comprised of fine silt greater than 30 cm in depth. This indicates a low energy 
depositional environment. The central and northern portions of the refinery foreshore contain 
increasing proportions of sand and shell fragments, underlain by a stiff sandy clay material at 
depths greater than ~ 15 to 30 cm. The sediments towards the northern end may suggest a 
higher energy depositional environment than the southern end in the vicinity of the Refinery Pier.  
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Groundwater   
 
The shallow aquifer system in the foreshore and intertidal areas near the Project site is typically 
composed of a thin layer (0.1 to 0.3 m) of gravely beach sand underlain by a sequence of grey 
silty clay. A thin, discontinuous calcareous cemented sand (limestone) feature has been reported 
on the lower unit, which may be a discharge feature. Data from terrestrial groundwater bores at 
the refinery shows that the groundwater flows from beneath the refinery into the foreshore area 
and then south-westerly into Corio Bay.  

The seawater and groundwater interface occurs in the intertidal region of the foreshore but is not 
well defined. The extent of mixing between groundwater and seawater varies with tidal conditions. 
During high tide, seawater tends to move inwards towards the groundwater near the high tide 
mark. During low tide, groundwater moves into the intertidal and subtidal sediments. Discharge 
rates are generally low in the environment, ranging between 10-2 and 10-1 L/m2/day in the 
southern end of the foreshore in the vicinity of the refinery saltwater intake, and 10 L/m2/day in the 
northern foreshore area.  

These dynamics of groundwater discharge and seawater mixing in the intertidal and shallow 
subtidal areas are important factors in controlling the concentrations of contaminants in the 
environment. The limited investigations of sediment and pore water chemistry undertaken during 
the installation and sampling of piezometer transects by ENSR/AECOM (2007, 2008) show that 
elevated TPH and Benzene, Toluene, Ethylbenzene and Xylenes (BTEX) concentrations occur 
largely in shallow intertidal sediments, and that concentrations are much lower in the northern part 
of the foreshore than in the southern part. The highest concentrations tend to occur in the 
shallowest sediments near the high tide mark, which also corresponds to the area where PSH 
have been observed. ENSR/AECOM interpreted these observations as indicating strong 
attenuation in a seaward direction at the surface, which is attributed to mixing with seawater, 
aerobic biodegradation and matrix diffusion.  

Terrestrial groundwater does not mix with seawater at deeper levels. Its flow tends to be upwards 
at high and low tide. Samples from terrestrial groundwater bores on the Refinery foreshore 
indicate that terrestrial groundwater immediately up-gradient of the Corio Bay intertidal area 
contains dissolved phase hydrocarbons at depths of at least 6 m below the water table. The flow 
of this deeper impacted groundwater may deliver hydrocarbon contaminants into the subtidal 
areas of Corio Bay (ENSR/AECOM, 2008). 

Viva Energy has an active groundwater monitoring and management program at the refinery 
which will provide data for the impact assessment studies to be undertaken as part of the 
proposed facility approvals process. 

Drilling data shows that the deep aquifer below the site is at least 265 m below surface and would 
not be adversely impacted by any elements of the project. 

It is considered unlikely that the project would have any additional impact on groundwater at the 
refinery site. Viva Energy is actively managing its existing contamination in accordance with EPA 
requirements and an EPA Accredited Auditor is engaged at the site. 

Terrestrial native vegetation, flora and fauna 
 
The Project area is situated within the Victorian Volcanic Plain bioregion. The area has been 
highly modified and vegetation is almost entirely comprised of introduced species, predominantly 
exotic grasses and planted native and exotic trees. To the north of the refinery along the 
proposed pipeline corridor the land is predominantly agricultural. Despite its degraded nature due 
to the dominance of exotic species, Corio Native Grassland Reserve, located in two paddocks 
either side of Shell Parade retains small, remnant patches1 of native vegetation. The proposed 
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pipeline corridor contains a high cover of weeds, including African Boxthorn, Serrated Tussock 
and Chilean Needle-grass (Eco Logical Australia, 2020b).  

1 A patch of native vegetation is: an area of vegetation where at least 25 % of the total perennial understorey plant cover 

is native, or any area with three or more native canopy trees where the drip line of each tree touches the drip line of at 
least one other tree, forming a continuous canopy, or any mapped wetland included in the current wetlands map, available 
in DELWP systems and tools. 

Foreshore vegetation 
 
A coastal vegetation assessment was undertaken in 2013 by ERM (ERM, 2013). The assessment 
covered an area ~ 1 km long and 80 m wide located north of Refinery Pier and parallel with the 
refinery’s eastern boundary.  

Coastal Saltmarsh on the Victorian Plains Bioregion EVC (EVC 9) was found to be the dominant 
native community within the foreshore area but located predominantly in the north of the study 
area. Dominant species within the Coastal Saltmarsh community include Beaded Glasswort 
Sarcocornia quinqueflora subsp. quinqueflora, Pigface Disphyma crassifolium subsp. clavellatum 
and Austral Seablite Suaeda australis. Coastal Saltmarsh is an important habitat for fauna 
including bird species listed as threatened and migratory under the EPBC Act, including the 
Orange-bellied Parrot which is listed as critically endangered under the EPBC Act. This habitat 
provides potential winter foraging resources for this species as it is known to forage on saltmarsh 
vegetation throughout the Port Phillip Bay region. Vegetation dominated by Coast Saltbush 
Atriplex cinereal occurs above the high tide level in a narrow strip along the sandy backshore 
zone, extending for the majority of the study site (except immediately north of the saltwater 
intake). This area of saltbush plays an important role in stabilising the margin between marine and 
terrestrial environments, as well as providing protection for the coastal saltmarsh on the landward 
side. Patches of planted shrubs and small trees, including Golden Wattle Acacia pycnatha and 
Coast Banksia Banksia integrifolia occur along Shell Parade. Despite a largely exotic understory 
the planted area offers some ecological value by providing shelter and foraging resources. The 
southern section of the study area, north of the saltwater intake and adjacent to an existing 
pipetrack is covered by grassland which is dominated by exotic species. The majority of this area 
is, or once would have been, consistent with the EVC 914 Estuarine Flats Grassland, which is not 
a threatened EVC.  

Along the foreshore weed species were found to be common. Within the Coastal Saltmarsh 
community weeds were however found to be dominant only in marginal habitat. Prevalent weed 
species included Ribwort, Curled Duck and Paspalum. The extent of weed incursion in the 
southern area of the foreshore adjacent to the refinery saltwater intake was found to be extensive, 
dominated by Chilean Needle Grass (ERM, 2013). 

Aboriginal and historic cultural heritage 
 
A preliminary Aboriginal and historical cultural heritage assessment was undertaken by Eco 
Logical Australia in February 2020 (Eco Logical Australia, 2020b). The project site is located 
within the traditional country of Wathaurong. The proposed pipeline corridor is located within 
proximity to defined areas of Aboriginal cultural heritage sensitivity, namely a named waterway 
(Hovells Creek), a registered Aboriginal cultural heritage place (VAHR 7721-0872) and coastal 
land. One registered Aboriginal cultural heritage place is located within 250 m north of the 
proposed pipeline corridor, VAHR 7721-0872, this place is an artefact scatter comprising a single 
surface artefact.  

The assessment concluded that portions of areas of Aboriginal cultural heritage sensitivity within 
proximity to the pipeline corridor have not been subject to significant ground disturbance. 
Disturbance across much of these areas of sensitivity appears to have been limited to ploughing. 
Prior disturbance within the pipeline corridor includes installation of subsurface utilities and road 
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construction. The Registered Aboriginal Party for the area is the Wadawurrung Traditional 
Owners Aboriginal Corporation. 

One listed heritage place was identified within proximity to one of the initial pipeline route options 
assessed as part of the preliminary Aboriginal and historic cultural heritage assessment. The 
study area for that pipeline route intersected with the place extent of H7721-0065 (Bluestone 
Cobbles and Artefact Scatter) listed on the Victorian Heritage Inventory. However, that pipeline 
route has not been included in the options for further consideration. No historic cultural heritage 
values have been identified within the proposed pipeline corridor.   

 
9.  Land availability and control  
     

Is the proposal on, or partly on, Crown land? 
  No    Yes   If yes, please provide details.      

 

The existing Refinery Pier is located on Crown land, with a seabed lease from DELWP to Ports 
Pty Ltd: 

• Crown Allotment 294D Moorpanyal (SPI: 294D/PP3179). 

The proposed new jetty arm and piping from the FSRU to the Geelong Refinery cooling water 
intake would also be located on Crown land. See Intended Land Tenure below.  

 
Current land tenure (provide plan, if practicable): 
 
As described above the existing Refinery Pier is located on Crown land leased to Ports Pty Ltd. 
(Note: GeelongPort Pty Ltd is the operator of the port of Geelong under a long-term agreement 
with Ports Pty Ltd.). 

The proposed aboveground pipeline is primarily located on Viva Energy owned land, however, 
between Refinery Pier and the refinery premises boundary the proposed pipeline would be 
located within an existing pipetrack on land owned by Ports Pty Ltd. Viva Energy holds a Licence 
for Use of Refinery Pier with GeelongPort which includes this adjoining land (now contained in Lot 
1 PS613947). 

The injection facilities would be located on refinery premises on Viva Energy owned land. 

Within the proposed underground pipeline corridor the intended route would primarily be located 
within Viva Energy freehold land, Greater Geelong City Council freehold land and VicRoads 
freehold land and undesignated land for which it is the ‘responsible authority’. An initial tenure 
assessment has indicated that alternative alignments within the corridor if required would 
encroach upon land held by a small number of private landowners.  

It should be noted that the majority of these individual landowners hold small parcels of land in a 
former subdivision now within the protected ‘Corio Native Grasslands Reserve’ which is managed 
by City of Greater Geelong. Our preliminary consultation with Council indicated that these 
subdivisions are historical and remain physically vacant. 

Intended land tenure (tenure over or access to project land):  
 
Viva Energy is seeking a seabed lease from DELWP for the proposed new jetty arm as well as 
the piping from the FSRU to the Geelong Refinery cooling water intake. 

Viva Energy intends to maintain and rely upon the Licence for Use of Refinery Pier with 
GeelongPort for this Project. 
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Where an easement (or licence) is not present, negotiations with the landholders to secure an 
easement (or licence) would be required and if these negotiations prove unsuccessful, Viva 
Energy will seek to acquire an easement or licence under the provisions in Division 2 of Part 6 of 
the Pipelines Act 2005.  

Other interests in affected land (eg.  easements, native title claims): 
 
A number of third party easements intersect the proposed pipeline route. There are no other 
known interests in the affected land. We are completing our native title assessment but at this 
stage we do not believe that any native title rights or claims currently exist over the Project area. 

     
10.  Required approvals      
 

State and Commonwealth approvals required for project components (if known): 
 
Environment Protection and Biodiversity Conservation Act 1999 
An EPBC Act referral will be submitted for the Project. If determined to be a ‘controlled action’ 
formal assessment and approval under the EPBC Act will be required.  

Native Title Act 1993 
We are still finalising our assessment but at this stage we do not believe that any native title rights 
or claims currently exist over the Project area.  

Environment Protection (Sea Dumping) Act 1981 
This Act does not apply where dumping is to occur entirely within the waters of Port Phillip Bay, 
which is the proposal for this project.   

 

 

 

State Legislation 

Legislation Approval Required Agency 
Environment Effects Act 
1978 

Minister for Planning’s 
assessment of the Project 
under this Act to inform the 
decisions of other regulatory 
authorities with statutory 
approval responsibilities. 

DELWP 

Marine and Coastal Act 
2018 

Consent to ‘undertake works 
on marine and coastal Crown 
land’ (dredging) 

DELWP 

Consent for the ‘use and 
development of marine and 
coastal Crown land’ 
(construction of the new jetty 
arm, jetty pipework and piping 
from the FSRU to the existing 
refinery cooling water intake).  

Planning and Environment 
Act 1987 
 
Greater Geelong Planning 
Scheme 

Planning Scheme 
Amendment (Special Controls 
Overlay) 

DELWP 
 
 
City of Greater Geelong 
Council 



 

Version 7:  March 2020 

41

Occupational Health and 
Safety Act 2004 

Major Hazard Facility (MHF) 
licence for FSRU.  
 

Although not presently 
classified as a MHF 
WorkSafe has foreshadowed 
a change to the legislation, or 
a specific declaration, that 
would classify the FSRU as a 
MHF when in the port. 

WorkSafe 

Refinery MHF Safety Case 
revision for change of refinery 
risk profile. 

Environment Protection Act 
1970 

Works Approval and Licence 
for the installation and 
operation of the FSRU 

EPA 
 

Works Approval and Licence 
amendment for ‘new works’ at 
the Geelong Refinery 

Gas Safety Act 1997 
 

Gas Safety Case  ESV 

Pipelines Act 2005 
 

Consultation Plan  ESV / DELWP 
 Pipeline licence to construct 

and operate a pipeline. 
Environment Management 
Plan for pipeline construction 
(referred to as CEMP), 
subsequent to granting of 
pipeline licence. 
Safety Management Plan for 
pipeline construction (referred 
to as CSMP), subsequent to 
granting of pipeline licence. 
Environment Management 
Plan for pipeline operation 
(referred to as OEMP), 
subsequent to granting of 
pipeline licence. 
Safety Management Plan for 
pipeline operation (referred to 
as OSMP), subsequent to 
granting of pipeline licence. 

Aboriginal Heritage Act 
2006 

Cultural Heritage 
Management 
Plan (CHMP) 

Aboriginal Victoria 
 
Registered Aboriginal Party 
(RAP); Wadawurrung 
Traditional Owners Aboriginal 
Corporation (WTOAC). 

Road Management Act 2004 Permit to conduct works on or 
in a roadway including a 
Traffic Management Plan. 

VicRoads 

Flora and Fauna Guarantee 
Act 1988 

Permit(s) to take protected 
flora and fauna  

DELWP 

Fisheries Act 1995 Permit(s) to take DELWP 
 

Have any applications for approval been lodged? 
  No    Yes   If yes, please provide details. 

 

A referral will shortly be lodged with the Commonwealth Government under the EPBC Act and 
then coordinated with the State under the Bilateral Agreement. 
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Approval agency consultation (agencies with whom the proposal has been discussed): 
 
Consultation has been undertaken with the following Commonwealth and State agencies: 
 
Commonwealth 
• Department of Agriculture, Water and Environment 
 
State 
• City of Greater Geelong Council 
• Department of Environment, Land, Water and Planning 
• Energy Safe Victoria 
• Environment Protection Authority 
• VicRoads 
• WorkSafe Victoria 
 
Other agencies consulted: 
 
• Country Fire Authority who are now known as Fire Rescue Victoria 
• Department of Jobs, Precincts and Regions 
• Department of Premier and Cabinet 
• Department of Transport 
• Department of Treasury and Finance 
• Victorian Regional Channels Authority 
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PART 2   POTENTIAL ENVIRONMENTAL EFFECTS 

 
11.    Potentially significant environmental effects 
 

Overview of potentially significant environmental effects (identify key potential effects and 
comment on their significance and likelihood, as well as key uncertainties): 

This assessment off potentially significant environmental effects has been informed by: 

• Preliminary studies conducted by Viva Energy to date for the Project which include 
ecological surveys, marine sediment and geotechnical investigations, cultural heritage studies, 
engineering feasibility studies, FSRU water discharge assessments etc. 

• The considerable body of knowledge currently available as a result of studies and 
monitoring at the existing refinery on matters such as air quality, noise, groundwater, soil 
contamination, offshore sediments etc. 

• Publicly available information from gas import facility environmental impact assessments 
at Port Kembla (NSW) and Crib Point (VIC) which provide insights into the types of impacts 
associated with FSRUs and regasification processes. 

• Previous studies of environmental conditions in Corio Bay unrelated to the proposed 
project. 

Based on the above, it is considered that there are some technical issues where comprehensive 
studies may be required to address uncertainties and assess impacts and other issues where 
material impacts are unlikely or studies to date suggest limited impacts where a lesser level of 
technical investigation may be warranted. 

Issues where comprehensive studies may be required to assess impacts include marine 
biodiversity, hydrodynamic modelling in Corio Bay, air quality, noise, social, greenhouse gas, 
noise and vibration, lighting, safety, hazard and risk, Aboriginal cultural heritage 

Issues where certainty on environmental risks and potential impacts is greater, and where a 
lesser level of study may be required, include agriculture, land use, terrestrial ecology (based on 
two recent surveys), contamination, groundwater and surface water, historic cultural heritage, 
landscape and visual, and transport. 
 
Terrestrial flora and fauna effects 
 
A preliminary flora and fauna assessment was undertaken by Eco Logical Australia (2020b) in 
February 2020. Refer to Figure 1 of Attachment 3 for the flora and fauna assessment study area. 
Indigenous vegetation was only identified in two paddocks either side of Shell Parade, to the 
south of Bell Road, referred to as Corio Native Grassland Reserve. Remnant Plains Grassland 
EVC (EVC 132) vegetation was observed in small, fragmented patches throughout these two 
paddocks which were otherwise dominated by exotic grasses. These patches were more 
prevalent in the central areas of the paddocks more than 50 m from the edge, and were not 
observed near the roadside.  

A desktop review conducted by Eco Logical Australia (2020a) considered ten significant flora 
species to have a moderate or high likelihood of occurring within the vicinity of the Project area. 
Five of these are listed under the FFG Act, of which three are also listed under the EPBC Act: 

 Small Milkwort Comesperma polygaloides 
 Brittle Greenhood Pterostylis truncate 
 Spiny Rice-flower Pimelea spinescens subsp.spinescens (EPBC listed) 
 Button Wrinklewort Rutidosis leptorhynchoides (EPBC listed) 
 Large-headed Fireweed Senecio macrocarpus (EPBC listed). 
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Suitable habitat for these ten species was found to be restricted to areas of Remnant Plains 
Grassland EVC within the Corio Native Grassland Reserve. 

A desktop review conducted by Eco Logical Australia (2020a) considered three significant fauna 
species to have a moderate likelihood of occurring within the vicinity of the landside component of 
the project area. All three species are listed under the FFG Act and EPBC Act:  

 Golden Sun Moth Synemon plana  
 Swift Parrot Lathamus discolour  
 Grey-headed Flying-fox Pteropus poliocephalus.  

 
The preliminary assessment concluded that Golden Sun Moth are unlikely to be significantly 
impacted by the provided the pipeline route avoided areas of suitable habitat in the Corio Native 
Grassland Reserve, should these be identified. Swift Parrot and Grey-headed Flying Fox may use 
eucalyptus trees within the Project area for foraging. However, these species are unlikely to be 
significantly impacted by the Project due to the prevalence of foraging resources within the 
broader landscape and the minimal, if any, impact on this resource within the Project area.  

A subsequent detailed assessment of the proposed pipeline corridor was conducted in October 
2020 by two AECOM ecologists (one zoologist, and one DELWP-accredited Vegetation Quality 
Assessor (botanist)). AECOM paid particular attention to the existence of Matters of National 
Environmental Significance, and in particular to the potential habitat for the Golden Sun Moth and 
Striped Legless Lizard. No patches of native vegetation were recorded during the site assessment 
including on the area identified as a council-managed Grassland Reserve. Thus indicating that 
micro-siting along the proposed corridor involving marginal encroachment into land adjacent to 
the existing corridor could occur without adverse ecological impacts. Further information on 
AECOM’s findings is provided in Section 12.  

No clearing of native vegetation is expected to be required within either the refinery site or 
proposed pipeline corridor. 

 
Disturbance of marine sediments  
 
The total area to be dredged has been estimated to be 292,550 m2 and the total volume of 
sediment estimated to require dredging is ~ 1.1 million m3. It is intended to dispose of the dredged 
spoil at the existing VRCA DMG east of Point Wilson, ~ 26 km from Refinery Pier. The VRCA has 
indicated that there is sufficient capacity within this area to accommodate the predicted spoil 
volume.  

Turbidity 
 
The main physical effects associated with dredging in Corio Bay are the resulting turbidity plumes 
and potential impacts on seagrass, including reduction in light for photosynthesis and potential 
smothering due to deposition of the suspended material. As described above seabed sediments 
in Corio Bay comprise clays and thin, mobile muds which could readily disperse into the water 
column by dredging.  

The Corio Bay Channel Improvement Program (CBCIP) dredged an estimated 4.5 million m3 of 
material using primarily a Cutter Suction Dredge (CSD) and a Trailer Suction Hopper Dredge 
(TSHD). During the CBCIP average turbidity within Corio Bay increased slightly, from 0.6 to 1.4 
nephelometric turbidity unit (ntu). These turbidity effects were concentrated in the deeper areas of 
the inner harbour and the spoil grounds (including the Outer Harbour spoil ground east of Point 
Wilson) with the shallow seagrass beds around the shoreline being the least affected areas. 
Monitoring post-dredging in 1998 showed that turbidity levels in Corio Bay returned to pre-
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dredging levels of less than 1 ntu, with the spoil grounds appearing stable with very little evidence 
of resuspension (Lawson and Treloar, 1998). 

In addition to the turbidity monitoring a study was also undertaken to determine the effect of 
CBCIP dredging on the health of Zostera nigricaulis seagrass beds in the Geelong Arm (Marine 
Science & Ecology, 2006). The study involved monthly surveys of the response of seagrass to 
turbidity at seven sites over three stages, pre-, during and post-dredging. The monitoring program 
demonstrated that both seagrass cover and biomass were virtually unaffected. Even the sites 
closest to dredging operations (within ~ 1 km) which were subject to moderate to high water 
turbidity and the most persistent sedimentation showed only minor effects (i.e. leaf necrosis).  

Cardno (2011) conducted a review of the results of previous plume movement modelling and 
validation exercises (i.e. monitoring) within Corio Bay and the Outer Harbour prior to the Corio 
Bay Channel Safety Adjustment dredging program and concluded the following: 

 Plumes from dredging will settle relatively quickly with the majority of sediment being 
settled within 4 hours.  

 Average Total Suspended Solids (TSS) levels within Corio Bay during dredging should be 
less than 5 mg/L which is visible in the water at close range. The visibility of plumes at 
this level from a distance would depend on the ambient light and sea conditions.   

 The wind and tidal conditions at the time of dredging will have an impact on the 
dispersion and size and location of any associated turbidity plume. Tidal currents within 
Corio Bay inner harbour are very low (in the order of 0.1 m/s).  

 Whilst under strong southerly wind conditions wave-driven currents could push plumes in 
an anti-clockwise direction along the coast it is unlikely that there would be significant 
increases in turbidity over the normal background level which would have already been 
elevated due to wave action in the shallow areas off Avalon Beach.  

In a low tidal current environment, as exists in Corio Bay, sediment travel distance during settling 
time is short and it is considered unlikely that a turbid plume from dredging would reach the 
seagrass beds of the northern inner harbour. Based on the findings of past studies conducted into 
sediment mobilisation during dredging in Corio Bay as outlined in this section development of a 
suitable dredging methodology and mitigation measures (such as silt curtains) as part of the 
project approvals process would ensure protection of sensitive habitats.  

Contaminant Mobilisation 

Viva Energy has recently conducted geotechnical and contaminant sediment sampling programs 
in the area proposed to be dredged (Coffey, 2020b). At the time of lodging this referral, only the 
interim report (Coffey, 2020c) was available.  

The interim report found that based on the findings from the sediment contamination assessment 
there would be potential for adverse environmental impacts associated with the disturbance of 
sediments to be dredged. It was recommended that management measures at the point of 
loading would be required to reduce potential impacts from the mobilisation of contaminants in 
sediments, primarily to reduce the mobilisation of naturally occurring arsenic, isolated ‘hot spots’ 
of TBT and mobile zinc from sediment into the water column (more information is provided in 
Section 8). It should be noted however that seawater collected from the dredge site exceeded the 
water quality guidelines for arsenic and zinc.  

The interim report concluded that based on the contamination results, the sediment may be 
suitable for unconfined open water disposal, pending further evaluation of the potential ecological 
impacts associated with the mobilisation of arsenic and zinc. This would likely require further 
evaluation of the potential for arsenic and zinc to mobilise from sediment into the water column, 
background concentrations of these metals at the disposal site and potentially assessment of 
bioavailability to marine organisms. Alternatively, the report suggested consideration of 
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‘confinement’ of shallow marine sediments under a confined disposal strategy due to the potential 
for arsenic and zinc to mobilise in the water column. 

The data from the sediment sampling and analysis program will be used to inform the dredging 
and spoil disposal strategy in consultation with the Victorian Regional Channels Authority (VRCA), 
DELWP and EPA and will also be used to assess potential environmental impacts associated with 
turbidity and contaminant mobilisation on benthic and other marine communities.  

Marine invertebrates  
 
The disturbance of sediments from proposed dredging and seawater discharge pipe lay works 
would impact on invertebrate species living on the surface of the seabed (epibiota) and that 
burrow within the seabed (infauna). Furthermore, construction works associated with the Refinery 
Pier extension may also impact on the seabed and epibiota and infauna communities present. 
The jetty construction works would involve the vertical driving of steel piles into the seabed, from 
cranes mounted on floating barges.  

Viva Energy has scoped out a comprehensive marine survey program which will include biota 
sampling and towed video surveys. The surveys will be undertaken to categorise the epibiota and 
infauna present and allow for comparisons of possible correlation between epibiota and infauna 
and seabed types. The areas of interest for these surveys will be the seabed near the proposed 
FSRU discharge points and the proposed jetty extension at Refinery Pier, as well as sites along 
the shipping channel.  

Marine ecosystem effects 
 
Cold water discharge 
  
As described earlier, during the regasification process the FSRU would use seawater to heat the 
LNG and convert it into a gaseous state. The regasification process would normally involve the 
pumping of seawater through intakes into the FSRU, transferring some of the heat in that 
seawater to the LNG, and discharging the cooler seawater. The discharge of seawater at 5 °C 
below ambient temperature has the potential to impact on the surrounding marine environment as 
it would sink to the seabed and create a cold water plume. Cooler seawater may impact on 
marine species that surround Refinery Pier, including plankton, benthic invertebrates, epifauna, 
fish, marine mammals and other marine biota that may be present. Dependent on the extent of 
the discharge plume from the FSRU cooler seawater may have the potential to impact on nearby 
seagrass beds. 

There are a number of mitigation measures available to reduce potential impacts associated with 
a cold water discharge from a FSRU including use of multiple rather than single discharge points 
to generate greater mixing, however, the proposed means of managing the discharge for this 
Project utilises a synergy between the FSRU and existing refinery operations.  

An initial study conducted by Worley Advisian (2020a) indicated that it would be feasible to reuse 
the FSRU wastewater in the refinery cooling water system and further detailed engineering 
studies are in progress which will inform the impact assessment to be conducted as part of the 
project approvals process. 

The refinery has a cooling water flowrate of 300 000 m3 which could be offset by the FSRU cold 
water discharge flow rate of 312 000 m3 being taken directly into the refinery cooling water intake. 
The FSRU is proposed to be located approximately 500 m south-east of the refinery cooling water 
intake. The cold water discharging from the FSRU would be directed to the cooling water intake 
by means of a DN1200 pipeline which would run along the seabed and then discharge close to, or 
within, the inlet via a diffuser. This pipeline could be a rigid or flexible pipe, or a combination of 
both, and would be weighted or pinned to the seabed to ensure stability.  
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Currently, the refinery inlet takes in seawater at ambient temperature and discharges the cooling 
water through the EPA licensed outlets at a warmer temperature. The resulting average 
temperature of the water discharged through the outlet from the refinery is ~ 9°C above ambient 
seawater temperature. Diverting the cold water discharge from the FSRU to the refinery inlet 
reduces the temperature of the water taken in to the refinery by ~ 5°C. This in turn reduces the 
temperature of cooling water discharged at from the refinery by 5°C. The resulting outlet 
temperature averaged across the refinery discharge points would then be ~ 4°C above ambient 
seawater temperature, compared to the current 9°C above ambient temperature from normal 
refinery operations. 

Using the cold water discharge from the FSRU as a source of refinery cooling water would 
provide the following benefits: 

 Reduces the potential environmental impact associated with discharging cold water (5°C 
below ambient seawater temperature) from the FSRU at a single location below the 
vessel 

 Reduces the potential environmental impact at the refinery cooling water outlet locations 
by lowering the temperature from 9°C to 4°C above ambient seawater temperature 

 Reduces the potential environmental impact by spreading the FSRU discharge flowrates 
across the three refinery outlet locations. This results in a more diffuse and lower 
concentration of warm temperature water being discharged. 
 

Further modelling and assessment will be undertaken to determine the extent of impacts from the 
FSRU discharge on marine ecosystem components. In October 2020 Viva Energy commenced a 
marine monitoring program in Corio Bay to establish baseline data for a range of parameters 
including temperature, currents, benthic fauna and seasonal presence of plankton and larvae to 
inform hydrodynamic modelling and impact assessment. 

Viva Energy also intends to conduct hydrodynamic modelling and impact assessment of the cold 
water plume which would occur in the event that a direct discharge from the FSRU or from a jetty 
based diffuser was required rather than discharging into the refinery cooling water intake. This 
would be undertaken to ensure that a contingency option was in place in the event that the 
refinery discharge option was interrupted or unavailable for a period of time. This assessment 
would inform any design elements required to offset potential impacts which could include the 
need for a diffuser to more efficiently disperse the cold water plume when compared to a single 
discharge point on the FSRU. 

Residual chlorine in seawater discharge 
 
As outlined above, the regasification process requires the FSRU to take on seawater to be used 
in the exchange process of turning LNG into its gaseous state. A fundamental part of the 
operation of the FSRU is the use of chlorine to control biofouling in the pipes, pumps and heat 
exchangers. Seawater contains a range of marine biota and propagules that can attach to the 
pipes and grow into larger individuals that can block the heat exchanger pipes. To prevent this 
marine growth, the seawater intake would be subject to chlorination at the point of intake. 
Seawater discharged from the FSRU after it has been used in the heat exchange process would 
contain short-lived residual chlorine. This has been identified as a potential risk to the marine 
environment.  

As the FSRU would take on seawater, it would be chlorinated at the point of intake before the 
seawater is pumped through the network of pipes, valves and heat exchangers in the FSRU. The 
chlorination of seawater would be done using an electrolytic cell to convert chloride ions, naturally 
present in seawater salt, into chlorine oxidants. The electrolysis process converts the chloride 
ions (Cl-) in seawater to hypochlorite ion and hypochlorous acid, which further reacts rapidly with 
bromine in seawater to form hypobromite ion and hypobromous acid. This series of reactions is 
rapid and almost complete within 10 seconds. The chlorine and bromine oxidation chemicals used 
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to prevent biological growth in seawater supplies are referred to as chlorine-produced-oxidants 
(CPO).  

The electrolysis process on the FSRU would produce an initial CPO concentration. This 
concentration would decay rapidly in the pipe network and by the time the flow has passed 
through pumps, pipes and heat exchangers, the residual chlorine concentration in all discharges 
from the FSRU would be significantly less than the initial concentration. The potential impacts on 
marine organisms and communities due to chlorine oxidants are directly related to the 
concentration, duration and frequency of exposure to chlorine. 

Publicly available data from other FSRU projects suggests that the chlorine plume associated with 
a FSRU discharge is limited in extent with localised impacts. 

However, as outlined earlier, it is intended to take the FSRU discharge water into the refinery 
cooling water intake for reuse in the refinery rather than directly discharging into Corio Bay. As 
Viva Energy currently chlorinates the seawater taken into the refinery for cooling purposes, further 
assessment is being undertaken to assess the fate of chlorine after reuse of the FSRU discharge 
water. Viva Energy’s current EPA discharge Licence 46555 allows for discharge of chlorine and 
the proposed assessment will evaluate the potential for the discharge to be maintained at levels 
permissible under the existing licence. The refinery currently discharges waste water in 
accordance with Condition LI_DW2 Discharge to Water Table as below. 

Table 3: EPA Licence 46555 Discharge Limits 

Discharge Point No. Indicator Limit Type Unit Discharge Limit 

W1 

Flowrate Mean Daily Flow ML/day 228 

Temperature Maximum deg 35 

Temperature above 
ambient 

Above Ambient deg 12 

Total residual 
chlorine 

Maximum mg/L 0.1 

W3 

Flowrate Mean Daily Flow ML/day 2 

Temperature Maximum deg 35 

Temperature above 
ambient 

Above Ambient deg 12 

Total residual 
chlorine 

Maximum mg/L 0.2 

W4 

Flowrate Mean Daily Flow ML/day 35 

Temperature Maximum deg 35 

Temperature above 
ambient 

Above Ambient deg 12 

Total residual 
chlorine 

Maximum mg/L 0.2 

W5 

Flowrate Mean Daily Flow ML/day 85 

Temperature Maximum deg 35 

Temperature above 
ambient 

Above Ambient deg 12 

Total residual 
chlorine 

Maximum mg/L 0.1 
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Further modelling and assessment will be undertaken to determine the extent of impacts from 
chlorine discharge on marine ecosystem components.  

Entrainment  
 
Seawater drawn into the FSRU heat exchange system may entrain small marine organisms (very 
small fish, zooplankton, phytoplankton, eggs and larvae) that are present in the central part of the 
water column adjacent to the intake. These organisms, once entrained, would not survive as a 
result of mechanical damage and exposure to chlorine for anti-fouling.  

It is important to note that that the existing seawater intake for the refinery cooling water system 
currently entrains plankton and larvae. The proposal to take the FSRU discharge water into the 
refinery intake for reuse as refinery cooling water means that the FSRU would not represent a 
significant additive source of entrainment as it would, in large part, replace the current seawater 
intake at the refinery. 

Publicly available data from other FSRU projects suggests that entrainment levels as a 
percentage of overall populations may be very low, noting however, that each location has unique 
characteristics such as water depth, currents and presence of plankton and larvae that require 
local baseline data and modelling. 

In October 2020 Viva Energy commenced a monthly plankton and larvae sampling program in 
Corio Bay to establish baseline data on populations and seasonal aspects of species presence. 
This data will be used as an input to the proposed hydrodynamic modelling of Corio Bay to 
estimate the potential magnitude and seasonality of entrainment of plankton and larvae 
populations as a result of the project.  

Marine pest introduction 
 
The movement of the FSRU from an external location into Corio Bay has the potential to 
introduce marine pest species to Port Phillip Bay through ballast water or the attachment of 
species to the vessel. The FSRU would make a single entry into Corio Bay, therefore the risk of 
introducing marine pests is low with the implementation of appropriate control measures.  

Whilst in international waters travelling to Port Phillip Bay, the FSRU would have to manage 
ballast water in accordance with Australian and international ballast water management 
requirements. Such requirements may involve the treatment of ballast water prior to being 
discharged in Australian waters. It is also standard practice for long residence vessels entering 
Australia to be dry-docked and cleaned of marine growth.  

The FSRU would receive LNG from regularly scheduled LNG carriers from external suppliers. It is 
anticipated that between 25 and 45 LNG carriers would visit the gas terminal annually, dependent 
upon LNG carrier capacity and operational demand. The LNG carriers would moor alongside the 
FSRU for around 24–36 hours while they transfer their LNG cargo. While the visits of LNG 
carriers would create a greater potential for the introduction of marine pest species compared to 
the FSRU, shipping is a routine part of all port operations around the world. The LNG carriers 
would need to comply with Australian Ballast Water Management Requirements and would have 
appropriate antifouling coating to prevent the attachment of marine biota.  

Contamination from ballast water, antifouling and propeller cleaning of the FSRU are all unlikely 
to have significant impacts on the marine environment. The FSRU and LNG carriers would need 
to adhere to specific regulations and requirements such as the Australian Ballast Water 
Management Strategy, requirements of the International Convention for the Prevention of 
Pollution from Ships (MARPOL), International Maritime Organisation (IMO) biofouling 
management guidelines and the Biosecurity Act 2015. 

Contamination or spills 
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The potential for contamination or spills to occur from the FSRU or visiting LNG carriers is 
considered to be the same for any vessels of a similar nature that enter Australian ports. Potential 
spills of LNG are of far less concern than spills of oil or other petroleum products from an 
environmental viewpoint as LNG vaporises very quickly on water and dissipates into the 
atmosphere. Global literature suggests that LNG poses little or no risk to marine ecosystems in 
the event of a spill. 

Cargo tanks to store the LNG in the FSRU are purpose built. The vessel would be equipped with 
LNG tanks with primary and secondary barriers, further supported by insulation and intervening 
spaces. These cargo tanks are designed to insulate and contain LNG cargo at cryogenic 
temperatures (about –160°C) and to prevent leakages and isolate the cargo from the hull 
structure. LNG spills are not considered a threat to the surrounding marine environment as 
natural gas would rise and dissipate into the atmosphere in the event of a spill.  

Most oil spills from marine vessels result from accidents in refuelling rather than catastrophic 
events. However, compared to heavy oil or fuel tankers, the implications of a spill are 
considerably less for the FSRU and LNG carriers, as these vessels use natural gas from their 
own cargo to power their engines and only carry limited quantities of bunker fuels or marine diesel 
onboard when compared with other vessels. 

While a final FSRU has not been selected for the project at the time of this referral, literature 
suggests that bunker oil on board FSRUs is typically contained in a series of onboard tanks 
limiting the scale of a potential spill in the event of a collision as the likelihood of all tanks being 
ruptured is very low.  

The FSRU would operate in a manner consistent with the Victorian Marine Safety Act and 
Regulations. The FSRU and visiting LNG carriers would also be compliant with oil spill response 
plans in operation in the Port of Geelong. Adherence to the GeelongPort and VRCA joint ‘Port 
Emergency Plan’ and Port Phillip Region Marine Pollution Contingency Plan (prepared under the 
Victorian and National Plans for Maritime Environmental Emergencies (VICPLAN and NATPLAN)) 
would also be required. As a member of the Australian Marine Oil Spill Centre (AMOSC), Viva 
Energy has access to both oil spill response personnel and the oil spill response equipment 
stockpile located at the Port of Geelong, and is an active participant of maritime emergency 
response preparedness in line NATPLAN.  

The FSRU and LNG carriers would need to adhere to specific regulations and requirements such 
as the International Convention for the Prevention of Pollution from Ships (MARPOL) Annex I 
Prevention of pollution by oil requiring vessels to carry an approved Shipboard Oil Pollution 
Emergency Plan (SOPEP), and the Protection of the Sea (Prevention of Pollution from Ships) Act 
1983 Marine Orders. 

Marine fauna 
 
The Protected Matters Search Tool (PMST) and Victorian Biodiversity Atlas (VBA) were used to 
identify matters of national environmental significance and listed threatened species within a 5 km 
radius of the project area, including threatened and migratory marine fauna. Nine marine species 
listed under the EPBC Act were identified that may be present, three of which are also listed 
under the FFG Act: 

- Southern Right Whale Balaena glacialis australis (FFG Act listed) 
- Pygmy Right Whale Caperea marginata 
- White Shark Carcharodon Carcharias (FFG Act listed) 
- Loggerhead Turtle Caretta caretta 
- Green Turtle Chelonia mydas 
- Leatherback Turtle Dermochelys coriacea (FFG Act listed) 
- Dusky Dolphin Lagenorhynchus obscurus 
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- Mackerel Shark Lamna nasus 
- Humpback Whale Megaptera novaeangliae  

 
Individuals of these threatened and migratory marine species may be found in Corio Bay on a few 
occasions each year for short periods. As a result, it is unlikely these species would be 
significantly impacted from the FSRU seawater discharge as they would have very low exposure 
time. There is also the potential for visiting LNG carriers (25 - 45 per year) to strike whales that 
may be in the deeper waters of the Port of Geelong shipping channel, however, the channel 
supports an existing port with over 1200 vessel movements every year hence the increased risk 
of ship strike is very small. The main shipping channel within Corio Bay has speed restrictions on 
vessels of such size which would significantly reduce the likelihood of whale strike incidents. 
Piling during construction of the Refinery Pier extension and operation of the FSRU at the new 
berth may lead to additional noise being generated, including underwater noise which may impact 
on marine fauna, although the likelihood of the two listed threatened whale species being so close 
to the shoreline and existing port and industrial infrastructure is considered low.  

Further studies will be undertaken to assess potential impacts on marine fauna. 

Waders and waterbirds 
 
The Protected Matters Search Tool (PMST) was used to identify EPBC Act listed threatened bird 
species and listed migratory bird species within a 5 km radius of the project area. A total of 66 
species were identified including migratory wetland species, migratory terrestrial species, 
migratory marine birds and other resident bird species. Of these, 22 are also listed as threatened 
under the FFG Act. (Refer to Table 4 in Section 12). 

The Victorian Biodiversity Atlas (VBA) was used to identify FFG Act listed threatened bird species 
that may occur within a 5 km radius of the project area. In addition to the 22 FFG Act listed 
species identified in the PMST search, a further 20 listed bird species were identified as having 
potential to occur within proximity of the project area. (Refer Table 4 in Section 12). 

The Port Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar site, a component of 
which is located ~1.3 km to the north-east of Refinery Pier, is known to regularly support a 
number of waterbird and migratory species.  

Waterbird counts across the Ramsar site are very high, with counts of shorebirds consistently > 
20,000 from 1981 to 2017 (data from BirdLife Australia) and counts of waterfowl are generally > 
80,000. The Ramsar site is also considered to regularly support one per cent of the individuals in 
a population of 12 waterbird species. 

Potential impacts to migratory bird species and other wader and waterbird species that may utilise 
the surrounding area would be predominantly associated with the operation of the project rather 
than as a result of construction activities if such impacts occurred. As there is no physical 
construction or location of infrastructure on wader or other waterbird habitats, potential impacts 
could include noise and vibration, lighting, sedimentation of habitat areas and food chain impacts 
associated with marine discharges. Impacts during the construction phase would be temporary 
and most likely associated with the noise generated during the construction of the jetty extension 
at Refinery Pier. 

A potential impact on waders and waterbirds associated with the FSRU seawater discharge could 
be adverse effects on habitat and food sources as a result of the temperature or residual chlorine. 
However, as the discharge plume is likely to be localised (based on other FSRU studies) impacts 
on regional habitats and food sources for waders and waterbirds are considered unlikely. The 
proposed reuse of the FSRU cold water discharge in the refinery cooling process would result in a 
discharge an average of 4 °C above ambient seawater temperature compared with the current 9 
°C discharge from the refinery meaning the proposed discharge is closer to normal conditions 
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than the current discharge. Potential impacts of water temperature and chlorine discharges will be 
modelled and assessed as part of the studies being conducted to support the project approvals 
process.  

Noise generated during operation of the project has the potential to create disturbance to birds 
that utilise the surrounding area, particularly the Ramsar site. The intertidal mudflats, seagrass 
beds and saltmarshes of the Ramsar site support a large and diverse range of migratory wading 
birds and other marine and water birds. Therefore, operational noise from the FSRU and 
associated onshore facilities may potentially impact waterbirds within proximity of the project area. 
However, potential noise impacts vary due to various factors including distance to sensitive 
receptors, duration of work, intensity of noise levels and the time at which works are undertaken. 
It should also be noted the existing refinery is an industrial setting that already generates 
significant operational noise. 

Publicly available information from environmental impact assessment of other recent FSRU and 
gas import facility projects at Port Kembla (NSW) and Crib Point (Victoria) suggests that operating 
noise from the facility would be unlikely to have adverse impacts on birdlife at the Port Phillip Bay 
(Western Shoreline) and Bellarine Peninsula Ramsar site which is over 1 km distant from the 
refinery and project site.  

Lighting associated with the operation of the FSRU may also potentially impact on migratory 
shorebirds and waders. Artificial lighting has potential to affect birds by altering visual cues for 
orientation, navigation or other purposes, resulting in behavioural responses, which can alter 
natural distribution and dependencies.  

Studies will be undertaken to determine potential impacts on waders and waterbirds as a result of 
the project, including noise modelling and assessments and lighting assessment.  

Air quality 
 
Viva Energy conducts ambient air quality monitoring in the vicinity of the Geelong Refinery in 
accordance with the requirements of its EPA Licence 46555, Condition LI_G5.1.  

Ambient air quality monitoring is conducted for particles as PM10, sulphur dioxide and benzene to 
assess performance against the State Environment Protection Policy (Air Quality Management) 
(SEPP (AQM)) Schedule B Intervention Levels. The Ambient Air Quality Monitoring Station 
(AAQMS) is located on Geelong Grammar School grounds approximately 500 m east of the 
refinery. Ambient air quality monitoring results at Geelong Grammar School generally show 
compliance with SEPP (AQM) intervention levels for all parameters measured.  

EPA has monitored Geelong air quality since the 1970s. Air quality is generally good however, 
with a large population and industry base, it sometimes does not meet the standards expected by 
the community. In addition, Geelong is situated in the Port Phillip Region airshed and so can be 
influenced by Melbourne’s air quality under certain meteorological conditions. Air quality in 
Geelong generally meets the objectives specified in the State Environment Protection Policy 
(Ambient Air Quality) (SEPP (AAQ)) except for visibility. The ozone objectives have not been 
exceeded since 1993. 

An air quality impact assessment will be conducted to support the approvals process for the 
proposed facility. The study would assess compliance with SEPP (AQM) and Environmental 
Reference Standards which come into effect July 2021. Air quality modelling would be undertaken 
for the operation of the FSRU and consider emissions from the Refinery as well as surrounding 
industry. Pollutants of interest are expected to be formaldehyde, nitrogen dioxide, sulphur dioxide, 
PM10, PM2.5 and VOCs (benzene, formaldehyde, and PAHs). Scenarios will be selected to predict 
worst case and normal operational impacts.  
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Based on publicly available data from other FSRU projects, it is known that formaldehyde is an air 
emission associated with FSRU operation that will require consideration in the air quality and 
impact assessment. As formaldehyde is not currently monitored as part of the refinery monitoring 
program, Viva Energy is in the process of commencing an initial 3 month program to establish 
baseline conditions with respect to formaldehyde. It is intended that discussions with EPA after 3 
months of data is collected would inform ongoing requirements.  

Key components of the modelling approach include the creation of meteorological data including 
the use of a five-year, dataset of hourly meteorological parameters and adoption of conservative 
measures. EPA air quality specialists would be consulted about the data and methodology to be 
used for the assessment.  

Noise 
 
Noise associated with operation of the FSRU, tugboats and LNG carriers accessing and 
egressing the wharf and operations associated with the injection process on land all have the 
potential to generate noise. 

Construction activities, particularly related to the proposed wharf extension component of the 
project, also have the potential to generate noise although this would only occur during the 
construction phase of the project. 

The proposed project site within the port and at the existing Viva Energy refinery has the benefit 
of having limited sensitive receptors in the vicinity and good buffer / separation distances to 
adjacent land uses. Many of the surrounding land uses are industrial in nature with higher 
tolerance levels for noise. 

An assessment of the construction and operational noise impacts associated with the Project 
would be undertaken as part of the studies conducted to support the project approvals process. 
Noise criteria for construction and operation would be determined in accordance with EPA Noise 
Control Guidelines (Publication 1254) and Noise from Industry in Regional Victoria (NIRV) 
(Publication 1411), respectively as a basis for the noise modelling and impact assessment. 

On the basis of the industrial setting of the project and distance from receptors, it is likely that 
noise impacts associated with the proposed project would be within acceptable limits. 
Additionally, there are a range of mitigation measures which can be implemented in the event that 
any particular noise source results in exceedances at sensitive receptors. 

Greenhouse Gas 
 
A Greenhouse Gas Emissions Assessment has been undertaken by Worley Advisian which 
benchmarked the proposed LNG terminal against the expected emissions of two other proposed 
FSRU projects in Australia with similar ranges of production capacity (Port Kembla Gas Terminal 
Project, Australian Industrial Energy (AIE) and AGL Gas Import Jetty Project) (Worley Advisian, 
2020b). The assessment acknowledged the three project concepts operate within similar design 
parameters and have a generation capacity of between 80-140 PJ per annum. Greenhouse gas 
(GHG) emissions intensity generally increases with increased production capacity. Expected 
GHG emissions are related to the production capacity of each facility, which are also consistent 
between the three concepts.  

This assessment solely focused on the expected Scope 1 emissions (direct emissions) from the 
proposed LNG import terminal.  

Scope 1 GHG emissions expected to be generated by the proposal are in the range of 52,000 to 
56,000 t CO2-e, which exceed the facility threshold for reporting of 25 kilotonnes (Kt CO2-e) or 
more of greenhouse gases (CO2-e) (Scope 1 and Scope 2 emissions) under the National 
Greenhouse and Energy Reporting Act 2007 (NGER Act). Therefore, emissions associated with 
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the operation of the project would need to be reported under the NGER Scheme by 31 October 
each year. It should be noted that this estimation is for an open loop operating mode, which is the 
preferred option for the project. The level of GHG emissions associated with a closed loop 
operating mode would be greater.  

Based on the comparative assessment, annual emissions from the proposed LNG terminal are 
expected to account for an insignificant portion (<1%) of the State and Federal annual emissions 
during both the construction and operation phases. 

 Construction: GHG emissions are considered to be minor and not material compared 
with the operation footprint of the project. On this basis, construction GHG emissions 
were not quantified in the assessment. 

 
 Operation: The major source of emissions would be operation generation and 

consumption of energy associated with the conversion of LNG to natural gas. Other 
significant sources include the consumption of diesel fuel and fugitive emissions form the 
FSRU and pipelines. It is intended that boil-off gas (BOG) would be piped to the refinery 
for use as fuel gas. The key GHG emission sources from the operation of an FSRU 
facility are expected to be:  
- Exhaust from gas reciprocating engines 
- Fugitive emissions of natural gas (methane) from any equipment leaks, (e.g. 

compressor seals, valve seals) 
- Exhaust from boilers and emergency diesel generator, when operational 
- Treatment and disposal of waste products generated on the FSRU (by others, off-

site) 
- Supply and transport of LNG (by others, upstream of the FSRU process).  

 
The amount of GHG emissions associated with the FSRU facilities would vary based upon 
production capacity and design technology. 

Viva Energy will further refine the current GHG study to support the project approvals process as 
the FSRU and designs for the facility are progressed.  

Refer Attachment 5 for a copy of the Greenhouse Gas Emissions Report.  
 
Aboriginal cultural heritage  
 
A preliminary Aboriginal and historical cultural heritage assessment was undertaken by Eco 
Logical Australia for two underground pipeline alignments between the Viva Energy refinery site 
and the connection point into the Victorian gas network at the Lara City Gate adjacent to the 
Princes Freeway (Eco Logical Australia, 2020b) (route options A and B). Refer to Figure 1 in 
Attachment 4 for the two pipeline alignment options. The study area for the assessment was 
defined as a 250 m buffer either side of the centreline of the two alignments. The study areas 
coincide with the Wadawurrung Traditional Owners Aboriginal Corporation Registered Aboriginal 
Party (RAP) area.  

 
Both study areas intersected with defined areas of Aboriginal cultural heritage sensitivity defined 
by their proximity to:  

 A named waterway (Hovells Creek);  
 A registered Aboriginal cultural heritage place (VAHR 7721-0872: artefact scatter 

comprising a single surface artefact); and  

 Coastal land.  

Neither study area has been subject to formal archaeological investigation as part of a Cultural 
Heritage Management Plan (CHMP).  
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Previous test excavations carried out west of Hovells Creek (outside the study areas) did not 
identify any Aboriginal cultural heritage and found that the soil profile was comprised entirely of fill 
associated with gas pipeline construction (Rhodes and Pavlides 2000 in Eco Logical Australia, 
2020b). Test pits excavated north-east of the study area also as part of a gas pipeline project 
(Mathews et al. 2007) did not identify any Aboriginal cultural heritage, however surface artefacts 
were later identified (VAHR 7721-1268) during construction (Mathews and Endacott, 2014).  

Based on the results of the preliminary Aboriginal and historical cultural heritage assessment, a 
mandatory CHMP will be required for the proposed works if either of the options are selected, as 
the study areas for both options intersect with a defined area of Aboriginal cultural heritage 
sensitivity. However, it is noted that neither of the actual linear alignments assessed intersected 
with a defined area of Aboriginal cultural heritage sensitivity.    

Under the Aboriginal Heritage Act 2006, a mandatory CHMP is required if any component of the 
Project cannot avoid areas of cultural heritage sensitivity that have not been subject to significant 
ground disturbance. 

 
Historic Heritage  
 
As part of the preliminary Aboriginal and historical cultural heritage assessment, a database 
review was undertaken of historical cultural heritage records for the two initial pipeline alignment 
(route options A and B) study areas. The review included the Victorian Heritage Register, 
Victorian Heritage Inventory and Local Government Planning Scheme heritage overlays (Eco 
Logical Australia, 2020b).  

The option B study area intersected with the place extent of H7721-0065 (Bluestone Cobbles and 
Artefact Scatter) listed on the Victorian Heritage Inventory. This option is not being considered 
further. 

No historic cultural heritage values were identified within the study area of route option A (within 
which the proposed pipeline corridor is situated).  

Hazard and Safety  
 
Worley Advisian undertook a Fire Safety Study to understand the feasibility of establishing a gas 
terminal at Refinery Pier (Worley Advisian, 2020c). Consequence modelling undertaken in the 
study particularly focused on sensitive receptors including Refinery Pier No.1, Jetty Office, 
Quantem Office, Geelong Grammar School and other bay users. A separate Fire Safety Study 
was undertaken by Worley Advisian in relation to Geelong Grammar School only.  

The studies found that for potential releases at the FSRU and Refinery Pier, the greatest impact 
would be associated with jet fire events, in particular those arising from liquid releases on the 
FSRU. However, very few incidents of this nature have ever occurred at LNG import terminals 
and there are currently around five hundred LNG ships and LNG terminals safely operating so 
these risks are well understood and can be managed. More than 50,000 voyages have taken 
place since LNG transportation began in 1964 and there have been no fatalities or significant 
damage to tanks on LNG carriers. The FSRU and the ships that transport LNG would have 
advanced safety features as would the proposed jetty extension itself. 

It was noted that, in the absence of jetty maritime exclusion zone dimensions, it is not possible to 
fully assess the impact on bay users. However, the relatively open nature of the jetty area, and 
the segregation distance between the FSRU and Pier No. 1 would be such that there would be 
minimal explosion overpressure risk.    

At the existing refinery premises, large releases could impact nearby equipment with sufficient 
radiant heat flux (> 23 kW/m2) to cause escalation within the refinery. These releases can be best 
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mitigated through use of flammable gas and flame detectors within the refinery to facilitate rapid 
detection and isolation of the event. There are a significant number of high-pressure gas systems 
throughout the refinery, and the hazard posed by the new natural gas pipeline in that regard is not 
unique.  

For the proposed pipeline, the absence of horizontal release cases eliminates the large-scale 
consequences of flash fires. The pipeline would be sufficiently separated from Geelong Grammar 
School that 100mm releases would not pose a risk of exposure to significant levels of radiant 
heat. Likewise, releases at the South West Pipeline tie-in would not impact any defined sensitive 
receptors. It is noted that the proposed tie-in would not alter the nature of hazards at this location, 
due to the presence of existing pipeline infrastructure. 

The study overall demonstrated that the FSRU concept and associated piping and pipeline 
systems could be implemented at Refinery Pier and the Refinery in a manner that does not 
represent a significant change in risk exposure for identified sensitive receptors. The only 
identified credible impact to Geelong Grammar School would be from the pipeline which runs 
within 400m of the school and only due to pipeline rupture events. However, a likelihood analysis 
based on European pipeline data, suggests that for a 600m section of pipeline, the probability of a 
rupture event is approximately 20 per million years of operation. A number of factors associated 
with the proposed pipeline are expected to reduce the actual likelihood well below statistical 
averages such as improved material testing and operation in a clean, dry service. It is considered 
that the likelihood of a pipeline rupture event with potentially injurious levels of radiant heat 
impacting school grounds is less than 1 in a million per annum. 

Viva Energy will conduct all risk, hazard and safety studies required by the relevant regulatory 
authorities for the project. It should be noted that these studies are an iterative process that 
occurs throughout the planning, design, approvals and implementation phases of the project and 
are revisited and refined as the project design progresses. The primary studies and activities 
proposed to be conducted during the FEED phase of the project include: 

- HAZID (Hazard Identification) 
- HAZOP (Hazard and Operability Study) 
- SIL (Safety Integrity Level) 
- QRA (Quantitative Risk Assessment) 
- Safety Philosophy  
- Safety Studies Actions Close-out Report 
- Fire and Explosion Analysis 
- Fire Safety Study (Jetty) 
- Addendum to Refinery Fire Safety Study 
- Nitrogen Release Modelling 
- Escape, Muster, Evacuation and Rescue Analysis (Jetty Only) 
- Pipeline Measurement Length Calculation 
- Pipeline SMS (Safety Management Study) Workshop 
- Vent Dispersion & Radiation Study 
- Fire & Gas Detection 
- Safety Layout - Escape Routes 
- Safety Layout - Safety Equipment and Signage 

 
Final approvals will be required from relevant regulatory authorities before the proposed facility 
can commence operation. 

Visual  
 
Visually sensitive receptors with an unimpeded view of the Project site, including those on the 
Bellarine Peninsula, generally also have a clear view of the existing port infrastructure and 
activities and surrounding industrial uses of the Refinery Pier. It is anticipated that between 25 
and 45 LNG carriers would visit the gas terminal annually, dependent upon LNGC capacity and 
operational demand. Given that the proposed project would be located in an existing industrial 
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and maritime setting and includes an operational pier with regular vessel movements, the periodic 
visits of LNG carriers would be unlikely to have any significant impact on existing visual amenity. 
Similarly, the continuous mooring of the FSRU at the wharf would be entirely consistent with the 
port and industrial surroundings and unlikely to have visual impacts. The shore based 
infrastructure such as the proposed nitrogen injection facility would be located within the current 
refinery envelope and would be visually consistent with the existing tanks and refinery structures. 

A landscape assessment study of South West Victoria was undertaken in 2013 by the 
Department of Planning and Community Development to assess the visual character and 
significance of the landscape types in the region (Planisphere, 2013). The study concluded that 
there weren’t any State or regionally significant landscape values in the project area.  

Geelong Grammar School is located approximately 2 km to the north of the Refinery Pier and has 
been identified as a receptor which could be visually impacted as a result of the Project 
infrastructure.  

A visual impact assessment would be undertaken as part of the studies required to support the 
approvals process.  

 
 
12.    Native vegetation, flora and fauna 
 
Native vegetation 

Is any native vegetation likely to be cleared or otherwise affected by the project? 
  NYD     No     Yes   If yes, answer the following questions and attach details. 

 
Vegetation within the landside component of the project area is almost entirely comprised of 
introduced species, predominantly exotic grasses and planted native and exotic trees. As 
described earlier, along the proposed pipeline corridor indigenous vegetation has only been 
identified in two paddocks either side of Shell Parade, to the south of Bell Road, referred to as 
Corio Native Grassland Reserve. Remnant Plains Grassland EVC (EVC 132) vegetation was 
observed in small, fragmented patches throughout these two paddocks which were otherwise 
dominated by exotic grasses. These patches were more prevalent in the central areas of the 
paddocks more than 50 m from the edge, and were not observed near the roadside.  

A subsequent survey conducted in October 2020 confirmed the earlier finding that the area is 
almost entirely dominated by exotic grassy species, with the exception of a few scattered native 
species noted in the Corio Native Grassland Reserve beyond 50 m from the fenceline. Thus 
indicating that micro-siting along the proposed corridor involving marginal encroachment into 
adjacent land could occur without clearing of native vegetation or adverse ecological impacts.  

Coastal Saltmarsh is the dominant native community within the northern foreshore area adjacent 
to the eastern boundary of the refinery. A saltbush zone, dominated by Coast Saltbush occurs 
above the high tide level in a narrow strip along the sandy backshore zone. The southernmost 
foreshore area, adjacent to the refinery saltwater intake and existing pipe trench, is covered by 
grassland which is dominated by exotic species, although some native species would previously 
have been present. The majority of this area is or once would have been, consistent with 
Estuarine Flats Grassland (EVC 914), which is not a threatened EVC. Temporary access to the 
southern foreshore area may be required during construction to facilitate pipe lay activities, 
however heavy equipment would remain on existing access tracks distant from saltbush 
vegetation and no adverse impact to native species is anticipated. 

What investigation of native vegetation in the project area has been done?  (briefly describe) 
 
As described earlier in this referral, a preliminary flora and fauna assessment was undertaken for 
two pipeline routes (Options A and B) initially proposed for the project (Eco Logical Australia, 
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2020a). Refer to Attachment 3 for the preliminary flora and fauna assessment which involved a 
desktop database and literature review and a field survey. The site inspections were undertaken 
in mid-summer which was considered to be sub-optimal timing for surveying native grasslands 
due to the prevalence of native annual species within this community which are conspicuous 
primarily in Spring.  

Consequently a further field survey of the proposed pipeline corridor (which primarily follows 
Option A) was undertaken by AECOM in October 2020 i.e. spring.  
 
What is the maximum area of native vegetation that may need to be cleared?          
              NYD                Estimated area ………………0……….(hectares) 
 
How much of this clearing would be authorised under a Forest Management Plan or Fire 
Protection Plan? 

 NYD……………………….  approx.  percent (if applicable) 
 
Which Ecological Vegetation Classes may be affected? (if not authorised as above) 

NYD       Preliminary/detailed assessment completed.     If assessed, please list. 

Have potential vegetation offsets been identified as yet? 
NYD        Yes   If yes, please briefly describe. 

 
Vegetation offsets would not be required. 
Other information/comments? (eg.  accuracy of information) 
 
 

 
Flora and fauna 

What investigations of flora and fauna in the project area have been done?  
(provide overview here and attach details of method and results of any surveys for the project & 
describe their accuracy) 
 
As outlined above, a preliminary flora and fauna assessment was undertaken for two pipeline routes 
(Options A and B) initially proposed for the project (Eco Logical Australia, 2020a). Refer to 
Attachment 3 for the preliminary flora and fauna assessment which involved a desktop database 
and literature review and a field survey. The site inspections were undertaken in mid-summer which 
was considered to be sub-optimal timing for surveying native grasslands due to the prevalence of 
native annual species within this community which are conspicuous primarily in Spring.  

Consequently a further detailed field assessment of the proposed pipeline corridor (which primarily 
follows Option A) was undertaken by two AECOM ecologists in October 2020 i.e. spring. AECOM 
paid particular attention to the existence of Matters of National Environmental Significance, and in 
particular to the potential habitat for the Golden Sun Moth and Striped Legless Lizard. 

 
Have any threatened or migratory species or listed communities been recorded from the 
local area?   

  NYD     No      Yes   If yes, please: 
 List species/communities recorded in recent surveys and/or past observations.   
 Indicate which of these have been recorded from the project site or nearby. 

 
Desktop studies have been undertaken to identify threatened, migratory or listed communities that 
may occur within proximity to the project.  

The PMST search identified five listed threatened ecological communities that are known or likely to 
occur within the 5 km radius search area: 
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- Grassy Eucalypt Woodland of the Victorian Volcanic Plain (critically endangered) 
- Natural Temperate Grassland of the Victorian Volcanic Plain (critically endangered) 
- Seasonal Herbaceous Wetlands (Freshwater) of the Temperate Lowland Plains (critically 

endangered) 
- Subtropical and Temperate Coastal Saltmarsh (vulnerable) 
- White Box-Yellow Box-Blakely's Red Gum Grassy Woodland and Derived Native Grassland 

(critically endangered) 
 
Threatened and/or migratory species listed under the EPBC and FFG Acts that have been identified 
through database searches as potentially present within 5 km of the project area are listed below in 
Table 4.  

Table 4: EPBC and FFG Act listed species  
 

Species Conservation status Type of presence 
 EPBC FFG Vic Migratory  

Fauna 

Regent Honeyeater 
Anthochaera phygia 

CR L   Species or species habitat 
known to occur within area 

Australasian Bittern 
Botaurus poiciloptilus 

EN L   Species or species habitat 
known to occur within area 

Red Knot 
Calidris canutus 

EN   Mi Species or species habitat 
known to occur within area 

Curlew Sandpiper 
Calidris ferruginea 

CR   Mi Species or species habitat 
known to occur within area 

Great Knot 
Calidris tenuirostris 

CR L  Mi Species or species habitat 
known to occur within area 

Greater Sand Plover 
Charadrius leschenaultii 

VU   Mi Species or species habitat 
known to occur within area 

Lesser Sand Plover 
Charadrius mongolus 

EN   Mi Species or species habitat 
known to occur within area 

Antipodean Albatross 
Diomedea antipodensis 

VU   Mi Foraging, feeding or related 
behaviour likely to occur within 
area 

Southern Royal 
Albatross 
Diomedea epomophora 

VU L  Mi Foraging, feeding or related 
behaviour likely to occur within 
area 

Wandering Albatross 
Diomedea exulans 

VU L  Mi Foraging, feeding or related 
behaviour likely to occur within 
area 

Northern Royal Albatross 
Diomedea sanfordi 

EN   Mi Foraging, feeding or related 
behaviour likely to occur within 
area 

Grey Falcon 
Falco hypoleucos 

VU    Species or species habitat 
known to occur within area 

Painted Honeyeater 
Grantiella picta 

VU L   Species or species habitat 
known to occur within area 

White-throated 
Needletail 
Hirundapus caudactus 

VU L  Mi Species or species habitat 
known to occur within area 

Swift Parrot 
Lathamus discolor 

CR L   Species or species habitat 
known to occur within area 

Bar-tailed Godwit 
(baueri) 
Limosa lapponica baueri 

VU   Mi Species or species habitat 
known to occur within area 

Northern Siberian Bar-
tailed Godwit 
Limosa lapponica 
menzbieri 

CR   Mi Species or species habitat 
known to occur within area 
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Southern Giant Petrel 
Macronectes giganteus 

EN L  Mi Species or species habitat 
known to occur within area 

Northern Giant Petrel 
Macronectes halli 

VU L  Mi Species or species habitat 
known to occur within area 

Orange-bellied Parrot 
Neophema chrysogaster 

CR L   Migration route known to occur 
within area 

Eastern Curlew 
Numenius 
madagascariensis 

CR   Mi Species or species habitat 
known to occur within area 

Fairy Prion 
Pachyptila turtue 
subantarctica 

VU    Species or species habitat 
known to occur within area 

Plains-wanderer 
Pedionomus torquatus 

CR L   Species or species habitat 
known to occur within area 

Sooty Albatross 
Phoebetria fusca 

VU L  Mi Species or species habitat 
known to occur within area 

Gould’s Petrel 
Pterodroma leucoptera 

EN    Species or species habitat 
known to occur within area 

Australian Painted Snipe 
Rostratula australis 

EN L   Species or species habitat 
known to occur within area 

Australian Fairy Tern 
Sternula nereis nereis 

VU L   Species or species habitat 
known to occur within area 

Buller’s Albatross 
Thalassarche bulleri 

VU L  Mi Species or species habitat 
known to occur within area 

Northern Buller's 
Albatross 
Thalassarche bulleri 
platei 

VU    Species or species habitat 
known to occur within area 

Shy Albatross 
Thalassarche sauta 

EN L  Mi Foraging, feeding or related 
behaviour likely to occur within 
area 

Grey-headed Albatross 
Thalassarche 
chrysostoma 

EN L  Mi Species or species habitat 
known to occur within area 

Campbell Albatross 
Thalassarche impavida 

VU   Mi Foraging, feeding or related 
behaviour likely to occur within 
area 

Black-browned Albatross 
Thalassarche 
melanophris 

VU  v Mi Species or species habitat 
known to occur within area 

Salvin’s Albatross 
Thalassarche salvini 

VU   Mi Foraging, feeding or related 
behaviour likely to occur within 
area 

White-capped Albatross 
Thalassarche steadi 

VU   Mi Foraging, feeding or related 
behaviour likely to occur within 
area 

Hooded Plover 
Thinornis cucullatus 
cucullatus 

VU L v  Species or species habitat 
known to occur within area 

Dwarf Galaxias 
Galaxiella pusilla 

VU L e  Species or species habitat 
known to occur within area 

Australian Grayling 
Prototroctes maraena 

VU L v  Species or species habitat 
known to occur within area 

Growling Grass Frog 
Litoria raniformis 

VU L e  Species or species habitat 
known to occur within area 

Golden Sun Moth 
Synemon plana 

CR L cr  Species or species habitat 
known to occur within area 

Swamp Antechinus 
Antechinus minimus 
maritimus 

VU L nt  Species or species habitat 
known to occur within area 
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Spot-tailed Quoll 
Dasyurus maculatus 
maculatus 

EN L e  Species or species habitat 
known to occur within area 

Southern Right Whale 
Eubalaena australis 

EN L cr Mi Species or species habitat 
known to occur within area 

Humpback Whale 
Megaptera novaeangliae 

VU L v Mi Species or species habitat 
known to occur within area 

Pygmy Right Whale 
Caperea marginata 

   Mi Foraging, feeding or related 
behaviour likely to occur within 
area 

Dusky Dolphin 
Lagenorhynchus 
obscurus 

   Mi Species or species habitat 
known to occur within area 

Mackerel Shark 
Lamna nasus 

   Mi Species or species habitat 
known to occur within area 

Loggerhead Turtle 
Caretta caretta 

EN   Mi Species or species habitat 
known to occur within area 

Green Turtle 
Chelonia mydas 

VU   Mi Foraging, feeding or related 
behaviour likely to occur within 
area 

Leatherback Turtle 
Dermochelys coriacea 

EN L cr Mi Species or species habitat 
known to occur within area 

Striped Legless Lizard 
Delma impar 

VU L e  Species or species habitat 
known to occur within area 

White Shark 
Carcharodon carcharias 

VU L v Mi Species or species habitat 
known to occur within area 

Common Noddy 
Anous stolidus 

   Mi Species or species habitat 
known to occur within area 

Fork-tailed Swift 
Apus pacificus 

   Mi Species or species habitat 
known to occur within area 

Flesh-footed Shearwater 
Ardenna carneipes 

   Mi Foraging, feeding or related 
behaviour likely to occur within 
area 

Sooty Shearwater 
Ardenna grisea 

   Mi Species or species habitat 
known to occur within area 

Little Tern 
Sternula albifrons 

 L  Mi Species or species habitat 
known to occur within area 

Black-faced Monarch 
Monarcha melanopsis 

   Mi Species or species habitat 
known to occur within area 

Yellow Wagtail 
Motacilla flava 

   Mi Species or species habitat 
known to occur within area 

Satin Flycatcher 
Myiagra cyanoleuca 

   Mi Species or species habitat 
known to occur within area 

Rufous Fantail 
Rhipidura rufifrons 

   Mi Species or species habitat 
known to occur within area 

Common Sandpiper 
Actitis hypoleucos 

  v Mi Species or species habitat 
known to occur within area 

Ruddy Turnstone 
Arenaria interpres 

  v Mi Species or species habitat 
known to occur within area 

Sharp-tailed Sandpiper 
Calidris acuminata 

   Mi Species or species habitat 
known to occur within area 

Pectoral Sandpiper 
Calidris melanotos 

  nt Mi Species or species habitat 
known to occur within area 

Red-necked Stint 
Calidris ruficollis 

   Mi Species or species habitat 
known to occur within area 

Long-toed Stint 
Calidris subminuta 

  nt Mi Species or species habitat 
known to occur within area 

Double-banded Plover 
Charadrius bicinctus 

   Mi Species or species habitat 
known to occur within area 

Latham's Snipe 
Gallinago hardwickii 

  nt Mi Species or species habitat 
known to occur within area 
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Broad-billed Sandpiper 
Limicola falcinellus 

   Mi Species or species habitat 
known to occur within area 

Bar-tailed Godwit 
Limosa lapponica 

   Mi Species or species habitat 
known to occur within area 

Black-tailed Godwit 
Limosa limosa 

  v Mi Species or species habitat 
known to occur within area 

Osprey 
Pandion haliaetus 

   Mi Species or species habitat 
known to occur within area 

Red-necked Phalarope 
Phalaropus lobatus 

   Mi Species or species habitat 
known to occur within area 

Ruff (Reeve) 
Philomachus pugnax 

   Mi Species or species habitat 
known to occur within area 

Pacific Golden Plover 
Pluvialis fulva 

  v Mi Species or species habitat 
known to occur within area 

Grey Plover 
Pluvialis squatarola 

  e Mi Species or species habitat 
known to occur within area 

Grey-tailed Tattler 
Tringa brevipes 

 L cr Mi Species or species habitat 
known to occur within area 

Wood Sandpiper 
Tringa glareola 

  v Mi Species or species habitat 
known to occur within area 

Common Greenshank 
Tringa nebularia 

  v Mi Species or species habitat 
known to occur within area 

Marsh Sandpiper 
Tringa stagnatilis 

  v Mi Species or species habitat 
known to occur within area 

Terek Sandpiper 
Xenus cinereus 

 L e Mi Species or species habitat 
known to occur within area 

Grassland Earless 
Dragon 
Tympanocryptis 
pinguicolla 

EN    Species or species habitat 
known to occur within area 

Grey-headed Flying-fox 
Pteropus poliocephalus 

VU L v  Foraging, feeding or related 
behaviour likely to occur within 
area 

Diamond Dove 
Geopelia cuneata 

 L nt  Data not available 

Lewin’s Rail 
Lewinia pectoralis 

 L v  Data not available 

Baillon’s Crake 
Porzana pusilla 

 L v  Data not available 

Indian Yellow-nosed 
Albatros 
Thalassarche 
carteri 

 L v  Data not available 

Caspian Tern 
Hydroprogne 
caspia 

 L nt  Data not available 

Brolga 
Antigone rubicunda 

 L v  Data not available 

Little Egret 
Egretta garzetta 

 L e  Data not available 

Plumed Egret 
Ardea intermedia 
plumifera 

 L e  Data not available 

Eastern Great Egret 
Ardea alba modesta 

 L v  Data not available 

Australian Little Bittern 
Ixobrychus dubius 

 L e  Data not available 

Magpie Goose 
Anseranas semipalmata 

 L nt  Data not available 

Freckled Duck 
Stictonetta naevosa 

 L e  Data not available 
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Blue-billed Duck 
Oxyura australis 

 L e  Data not available 

Grey Goshawk 
Accipiter 
Novaehollandiae 

 L v  Data not available 

White-bellied Sea-Eagle 
Haliaeetus leucogaster 

 L v  Data not available 

Black Falcon 
Falco subniger 

 L v  Data not available 

Barking Owl 
Ninox connivens 

 L e  Data not available 

Powerful Owl 
Ninox strenua 

 L v  Data not available 

Masked Owl 
Tyto novaehollandiae 

 L e  Data not available 

Speckled Warbler 
Pyrrholaemus 
sagittatus 

 L v  Data not available 

Sea-cucumber species 
Thyone nigra 

 L v  Data not available 

Yellow Sedge-skipper 
Butterfly 
Hesperilla flavescens 

 L v  Data not available 

Flora 

River Swamp Wallaby-
grass 
Amphibromus fluitans 

VU    Species or species habitat 
known to occur within area 

Dwarf Spider-orchid 
Caladenia pumila 

CR L e  Species or species habitat 
known to occur within area 

Small Golden Moths 
Orchid 
Diruris basaltica 

EN L e  Species or species habitat 
known to occur within area 

Trailing Hop-bush 
Dodonaea procumbens 

VU  v  Species or species habitat 
known to occur within area 

Clover Glycine 
Glycine latrobeana 

VU L v  Species or species habitat 
known to occur within area 

Adamson’s Blown-grass 
Lachnagrostis adamsonii 

EN L v  Species or species habitat 
known to occur within area 

Hoary Sunray 
Leucochrysum albicans 
subsp. tricolor 

EN L e  Species or species habitat 
known to occur within area 

Spiny Rice-flower 
Pimelea spinescens 
subsp. spinescens 

CR  e  Species or species habitat 
known to occur within area 

Maroon Leek-orchid 
Prasophyllum frenchii 

EN L e  Species or species habitat 
known to occur within area 

Green-striped 
Greenhood 
Pterostylis 
chlorogramma 

VU L v  Species or species habitat 
known to occur within area 

Leafy Greenhood 
Pterostylis cucullata 

VU L e  Species or species habitat 
known to occur within area 

Button Wrinklewort 
Rutidosis 
leptorhynchoides 

EN L e  Species or species habitat 
known to occur within area 

Large-fruit Fireweed 
Senecio macrocarpus 

VU L e  Species or species habitat 
known to occur within area 

Metallic Sun-orchid 
Thelymitra epipactoides 

EN L e  Species or species habitat 
known to occur within area 

Swamp Everlasting 
Xerochrysum palustre 

VU L v  Species or species habitat 
known to occur within area 
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Cut-leaf Burr-daisy 
Calotis anthemoides 

 L   Data not available 

Small Milkwort 
Comesperma 
polygaloides 

 L   Data not available 

Swamp Diuris 
Diuris palustris 

 L   Data not available 

River Red-gum 
Eucalyptus 
camaldulensis 

 L   Data not available 

Small Golden Moths 
Diuris basaltica 

 L   Data not available 

Small Scurf-pea 
Cullen parvum 

 L   Data not available 

Basalt Sun-orchid 
Thelymitra gregaria 

 L   Data not available 

Melbourne Yellow-gum 
Eucalyptus leucoxylon 
subsp.connata 

 L   Data not available 

Fragrant Leek-orchid 
Prasophyllum 
suaveolens 

 L   Data not available 

 

EPBC: CR = critically endangered listed threatened species EN = endangered listed threatened species; VU = 
vulnerable listed threatened species; Mi = Listed migratory species 
FFG: L = listed as threatened species  
VIC Advisory listings: v = vulnerable; e = endangered; cr = critically endangered; nt = near threatened; 
 
If known, what threatening processes affecting these species or communities may be 
exacerbated by the project? (e.g. loss or fragmentation of habitats) Please describe briefly. 
 
The following threatening processes which may be exacerbated by the Project were identified from 
the Species Profile and Threats Database Listed Key Threatening Processes (DAWE, 2020) and the 
FFG Act Processes List (DELWP, 2016).  
 
Construction activities 
 
Potential threatening processes that may be exacerbated by construction activities include: 

- Input of petroleum and related products into Victorian marine and estuarine environments. 
- The discharge of human-generated marine debris into Victorian marine or estuarine waters. 
- Invasion of native vegetation by “environmental weeds”. 

 
These potential impacts are discussed generally in earlier sections of this referral document. 

Environmental risks associated with construction activities will be assessed in the various studies 
required to support the approvals process for the project. Impacts and proposed mitigation 
measures would be incorporated into the Construction Environmental Management Plan(s) which 
will be required for the project.  

Operation activities  
 
Potential threatening processes that may be exacerbated by operation activities include: 

- Input of petroleum and related products into Victorian marine and estuarine environments. 
- The discharge of human-generated marine debris into Victorian marine or estuarine waters. 
- The introduction of exotic organisms into Victorian marine waters. 
- Novel biota and their impact on biodiversity. 
- Invasion of native vegetation by “environmental weeds” 
 

These potential impacts are discussed generally in earlier sections of this referral document. 
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Environmental risks associated with operational activities will be assessed in the various studies 
required to support the approvals process for the project. Impacts and proposed mitigation 
measures would be incorporated into the Operational Environmental Management Plan(s) which will 
be required for the project.  

 
 
Are any threatened or migratory species, other species of conservation significance or listed 
communities potentially affected by the project?  

  NYD       No      Yes   If yes, please: 
 List these species/communities: 
 Indicate which species or communities could be subject to a major or extensive impact 

(including the loss of a genetically important population of a species listed or nominated 
for listing) Comment on likelihood of effects and associated uncertainties, if practicable. 

 
Threatened and migratory species listed under the EPBC and FFG Act that have been identified 
through database searches as potentially being present within 5 km of the project area are listed 
above in Table 4.  

Threatened bird species 

According to the PMST database 36 threatened bird species or species habitat are either known to, 
likely to or may occur, or there is foraging, feeding or related behaviour likely to occur within the 
area. The degree to which any of these listed threatened bird species may use the project area or 
the surrounding area has not yet been assessed, however the project area is located within and 
adjacent to a heavily developed port and industrial complex and based on the extent and nature of 
vegetation, and the associated habitat, there is a low likelihood of these species occurring within the 
project area. Vegetation along the proposed pipeline corridor has been highly modified and 
comprises primarily exotic grasses and planted exotic and native trees. Ecological surveys 
conducted in February and October 2020 did not observe the presence of any threatened species or 
species habitat within or adjacent to the proposed pipeline corridor. Further studies will be 
undertaken to assess potential impacts on threatened bird species.  

Threatened fish species 

A PMST search identified two listed threatened fish species that may occur within 5 km of the 
project area: Dwarf Galaxias is a freshwater species. It is a mid-water, free-swimming species, with 
its entire life cycle completed in freshwater. The species is known to inhabit slow flowing and still, 
shallow, permanent and temporary freshwater habitats such as swamps, drains and the backwaters 
of streams and creeks (Saddlier et al., 2020 in DAWE, 2020). As none of these habitats occur within 
either the project area or the surrounding area, it is highly unlikely the project would impact on this 
species. The Australian Grayling is diadromous, spending part of its lifecycle in freshwater and at 
least part of the larval and/or juvenile stages in coastal seas (Miles et al., 2013 in DAWE, 2020). The 
Barwon River estuary, part of the Port Phillip (Western Shoreline) and Bellarine Peninsula Ramsar 
site, is an important migratory route for Australian Grayling, where the species migrates through the 
Barwon River estuary into the Southern Ocean as part of its lifecycle. Australian Grayling has not 
been identified as an ecological value present within the Point Wilson/Limeburners Bay section of 
the Ramsar site (DELWP, 2018).Suitable habitat for Australian Grayling would not be present within 
the project area or within the closest area of the Ramsar site at Point Wilson/Limeburners Bay 
located approximately 1 km away. The project is therefore highly unlikely to impact on this species. 

Threatened frog species 

The Growling Grass Frog is found mostly amongst emergent vegetation in or at the edges of still or 
slow-flowing water bodies such as lagoons, swamps, lakes, ponds and farm dams (Robinson, 1993 
and NSW DEC, 2005a in DAWE, 2020). As none of these habitats occur within the project area, it is 
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highly unlikely that this species would be present within the project area and therefore would not be 
impacted. 

Threatened insect species 

The vegetation within the study area was dominated by exotic graminoids. Of these, Phalaris was 
the most dominant. The ground within the road reserves surveyed was found to have been 
historically disturbed as a result of the laying of a number of pipelines that follow the route of the 
proposed new pipeline. Significant compaction has occurred since, and regular on-going 
maintenance and management from weed control and slashing/mowing has further reduced the 
habitat value. The ‘grassland’ reserve managed by council (Corio Native Grassland Reserve) 
contains significant biomass, dominated by Phalaris - not a known food source for the species. 
Native grasses were completely absent from this area of the site. The privately-owned farmland 
along Rennies Road (north of the Princes Freeway) is also dominated by Phalaris.  

All ground-layer vegetation within the study area was dominated by exotic species, with no Wallaby 
grass Rhytidosperma spp or Spear Grass Austrostipa observed. No grassland surveyed presented 
with the open tussock structure necessary for the male moth to identify females within the grass 
sward. Whilst very small areas of Chilean Needle-grass Nassella neesiana (a known food source for 
the species) were recorded, no patches were considered large enough to support a population of 
Golden Sun Moth.   

There are no nearby records for this species on the DELWP Victorian Biodiversity Atlas (VBA), with 
the closest historic Golden Sun Moth record located some 8 km north of the study area, and dating 
from 2009.  

Threatened and migratory mammal species 

A PMST search identified five listed threatened mammal species that may occur within 5 km of the 
project area: Ecological surveys conducted in February and October 2020 did not observe the 
presence of any threatened species or species habitat, including that of the Swamp Antechinus, 
Spot-tailed Quoll and Grey-headed Flying-fox, within or adjacent to the proposed pipeline corridor. 
Vegetation along the proposed pipeline corridor has been highly modified and comprises primarily 
exotic grasses and planted exotic and native trees. Indigenous grassland vegetation was only 
observed in small fragmented patches in two paddocks either side of Shell Parade, referred to as 
Corio Native Grassland Reserve, and more than 50 m from the road. It is therefore highly unlikely 
that these species would be present within the project area or would be impacted. 

Individual Southern Right, Humpback and Pygmy Right Whales and Dusky Dolphins may be found 
in Corio Bay on a few occasions each year for short periods. As a result, it is unlikely these species 
would be significantly impacted by the FSRU seawater discharge as they would have very low 
exposure time. There is also the potential for visiting LNG carriers ( 25 - 45 per year) to strike 
whales that may be in the deeper waters of the Port of Geelong shipping channel, however, the 
channel supports an existing port with over 1200 vessel movements every year hence the increased 
risk of ship strike is very small. The main shipping channel within Corio Bay has speed restrictions 
on vessels of such size which would significantly reduce the likelihood of whale strike incidents. 
Piling during construction of the Refinery Pier extension and operation of the FSRU at the new berth 
may lead to additional noise being generated, including underwater noise which may impact on 
marine mammals, although the likelihood of the two listed threatened whale species being so close 
to the shoreline and existing port and industrial infrastructure is considered low. 

Threatened and migratory reptile species 

A PMST search identified five listed threatened reptile species that may occur within 5 km of the 
project area: As with the notes for Golden Sun Moth (above), the entire study area presents as 
either historically disturbed (through the laying of pipework) or is currently disturbed through slashing 
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and mowing activities, or both. The dominance of Phalaris throughout the study area reduces the 
potential for Striped Legless Lizard habitat as the dense biomass and structure present, not 
preferred by the species. In addition to the sub-optimal vegetation structure and species 
composition, no buried or surface rock was observed, and nor was the cracking soils that are known 
to be favoured by the species.  

There are no nearby records for this species on the DELWP Victorian Biodiversity Atlas (VBA), with 
the closest historical record of the species is from ~7 km north of the study area, and dating from 
1992. 

The Grassland Earless Dragon is also a specialist inhabitant of native temperate grasslands 
(DAWE, 2020). Ecological surveys conducted in February and October 2020 did not observe the 
presence of any threatened species or species habitat, including that of the Grassland Earless 
Dragon, within or adjacent to the proposed pipeline corridor. It was noted in the preliminary February 
survey that beyond the area of paddock surveyed the Natural Temperate Grassland of the Victorian 
Volcanic Plan ecological community may be present however this would be outside of the proposed 
pipeline corridor and therefore not impacted by the project.  

Individuals of the three turtle species may be found in Corio Bay on a few occasions each year for 
short periods. Nesting for all three species does not occur in Victoria, with nesting generally 
occurring in tropical waters (DAWE, 2020). As a result, it is unlikely these species would be 
significantly impacted by the FSRU seawater discharge as they would have very low exposure time. 
Piling during construction of the Refinery Pier extension and operation of the FSRU at the new berth 
may lead to additional noise being generated, including underwater noise which may impact on 
marine reptiles. 

Threatened and migratory shark species 

Individual Great White and Mackeral Sharks may be found in Corio Bay on a few occasions each 
year for short periods. As a result, it is unlikely these species would be significantly impacted from 
the FSRU seawater discharge as they would have very low exposure time. Piling during construction 
of the extension to Refinery Pier and operation of the FSRU at Refinery Pier may lead to additional 
noise being generated, including underwater noise which may impact on sharks. 

Threatened flora species 

As described previously, flora species are not considered likely to be present within the project area. 

Threatened ecological communities 

No nationally significant ecological communities were observed during the field surveys however, it 
was noted that the Natural Temperate Grassland of the Victorian Volcanic Plain threatened 
ecological community and FFG Act listed Western (Basalt) Plains Grassland Community may be 
present within the Corio Native Grassland Reserve beyond the areas surveyed (and potentially 
impacted by the proposed installation of the underground pipeline). 

Migratory terrestrial, wetland and marine bird species 

According to the PMST database five listed migratory terrestrial species or species habitat are likely, 
or known, to occur within the area. The degree to which any of these species may use the 
surrounding area has not yet been assessed, however the project area is located within and 
adjacent to a heavily developed port and industrial complex and based on the extent and nature of 
vegetation, and the associated habitat, there is a low likelihood of these species occurring within the 
project area. Vegetation along the proposed pipeline corridor has been highly modified and 
comprises primarily exotic grasses and planted exotic and native trees. Ecological surveys 
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conducted in February and October 2020 did not observe the presence of any threatened species or 
species habitat within or adjacent to the proposed pipeline corridor. 

Potential impacts to migratory bird species and other wader and waterbird species that may utilise 
the study area, would be predominantly associated with the operation of the project rather than 
construction if such impacts occurred. Impacts during the construction phase would be temporary 
and most likely associated with the noise or light during the construction of the extension to Refinery 
Pier. A potential impact on waders and waterbirds associated the FSRU seawater discharge could 
be adverse effects on habitat and food sources as a result of the temperature or residual chlorine. 
However, as the discharge plume is likely to be localised (based on other FSRU studies) impacts on 
regional habitats and food sources for waders and waterbirds are considered unlikely. The proposed 
reuse of the FSRU cold water discharge in the refinery cooling process would result in a discharge 
an average of 4 °C above ambient seawater temperature compared with the current 9 °C discharge 
from the refinery meaning the proposed discharge is closer to normal conditions than the current 
discharge. Noise generated during operation of the project has the potential to create disturbance to 
birds that utilise the surrounding area, particularly the Ramsar site. The intertidal mudflats, seagrass 
beds and saltmarshes of the Ramsar site support a large and diverse range of migratory birds. 
Therefore, operational noise from the FSRU and associated onshore facilities may potentially impact 
migratory species within the study area. However, potential noise impacts vary due to various 
factors including distance to sensitive receptors, duration of work, intensity of noise levels and the 
time at which works are undertaken. It should also be noted the existing Refinery is an industrial 
setting that already generates significant operational noise. Publicly available information from other 
FSRU projects suggests that operating noise from the facility would be unlikely to have adverse 
impacts on birdlife at the Port Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar site 
which is over 1 km distant from the refinery and project site. Lighting associated with the operation 
of the FSRU may also potentially impact on migratory marine birds. Artificial lighting has potential to 
affect birds by altering visual cues for orientation, navigation or other purposes, resulting in 
behavioural responses, which can alter natural distribution and dependencies. However, the FSRU 
and land based infrastructure would be located in an area with very high levels of lighting associated 
with the refinery, port and other industrial facilities and is unlikely to generate significant impacts. 

Is mitigation of potential effects on indigenous flora and fauna proposed? 
  NYD      No       Yes   If yes, please briefly describe. 

As outlined throughout this referral document, mitigation of potential effects on indigenous flora and 
fauna has been a consideration in the project design process to date and is reflected in key project 
decisions such as: 

 Location of the underground gas pipeline as far as practicable within or adjacent to already 
disturbed easements or road reserves within the existing pipeline corridor. In the event that 
the pipeline needed to be micro-sited along the proposed corridor and required marginal 
encroachment into adjacent land, the ecological investigation conducted in October 2020 by 
AECOM found no significant flora or fauna species 50 m either side of the surveyed 
corridor. This indicating that final siting could occur without adverse ecological impacts.  

 Reuse of the cold water FSRU discharge in the refinery cooling process which removes the 
discharge of cold water at 5°C below ambient seawater temperature into Corio Bay and 
results in a discharge from the refinery at 4°C above ambient, an enhanced condition over 
the current discharge of 9°C above ambient seawater temperature. 

In addition to the above measures already incorporated into the project design, further mitigations 
will be identified in the studies required to support the project approvals process.  

The proposed studies to support the project approvals process such as air, noise and vibration, 
lighting etc. will assess potential impacts on indigenous flora and fauna, and if required, additional 
mitigation measures would be adopted for the construction and operational phases of the project. 
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As outlined earlier in this section, recent FSRU environmental studies suggest that discharge water 
plumes are localised and unlikely to impact on more distant habitats and species and the buffer 
distances between the proposed facility and significant habitats and species would be more than 
adequate to offset unacceptable impacts. Viva Energy also intends to conduct hydrodynamic 
modelling and impact assessment of the cold water plume which would occur in the event that a 
direct discharge from the FSRU or from a jetty based diffuser was required rather than discharging 
into the refinery cooling water intake. This would be undertaken to ensure that a contingency option 
was in place in the event that the refinery discharge option was interrupted or unavailable for a 
period of time. 

Other information/comments? (eg.  accuracy of information) 
 

 
13.   Water environments  
 

Will the project require significant volumes of fresh water (eg.  > 1 Gl/yr)? 
  NYD      No      Yes   If yes, indicate approximate volume and likely source. 

 
The project would not require significant volumes (e.g. > 1GL/yr) of fresh water for construction 
or operation.  

During construction, water may be required for dust suppression on the landside component. 
However, volumes would be minimal and would not exceed 1 GL/yr. The estimated volume of 
water required for hydrotesting the pipeline is less than 10 ML. 

The FSRU may use fresh water from time to time for cleaning or removal of natural 
accumulation of salt. The volume of water used in cleaning is again minimal.  

Will the project discharge waste water or runoff to water environments? 
  NYD      No      Yes   If yes, specify types of discharges and which environments. 

 
The project would involve the discharge of wastewater to the marine environment. As described 
in detail previously, the FSRU would take on seawater as part of the regasification process. 
Based on previous project experience, the seawater discharge temperature from the 
regasification process is expected to be 5°C below ambient seawater temperature when 
operating in open loop mode which has the potential to impact on the surrounding marine 
environment (refer to earlier description of FSRU open and closed loop operating modes).  

As described in detail previously, diverting the cold water discharge from the FSRU to the 
refinery seawater intake would reduce the temperature of the water taken in to the refinery by ~ 
5°C. This in turn would reduce the temperature of cooling water discharged from the refinery 
outlets by ~ 5°C. The resulting outlet temperature averaged across the refinery discharge points 
would then be ~ 4°C above ambient seawater temperature, compared to the existing ~ 9°C 
above ambient temperature from current refinery operations. The feasibility of this process has 
been confirmed through a study undertaken by Worley Advisian (referenced earlier in this 
referral) with further detailed design underway. Hydrodynamic modelling of the warm water 
plume and chlorine discharge from the refinery discharge points to assess potential impacts on 
the marine environment will be undertaken as part of the studies to support the approvals 
process. 

Viva Energy also intends to conduct hydrodynamic modelling and impact assessment of the cold 
water plume which would occur in the event that a direct discharge from the FSRU or from a 
jetty based diffuser was required rather than discharging into the refinery cooling water intake. 
This would be undertaken to ensure that a contingency option was in place in the event that the 
refinery discharge option was interrupted or unavailable for a period of time. This assessment 
would inform any design elements required to offset potential impacts which could include the 
need for a diffuser to more efficiently disperse the cold water plume when compared to a single 
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discharge point on the FSRU. Subject to potential impacts on the marine environment being 
demonstrated as acceptable from a cold water discharge, this option would be retained as an 
alternative if ever required. 

Are any waterways, wetlands, estuaries or marine environments likely to be affected?   
  NYD       No       Yes   If yes, specify which water environments, answer the 
following questions and attach any relevant details. 

 
The project area is located within and adjacent to a highly developed port and industrial area on 
the western shore of Corio Bay between the Geelong suburbs of Corio and North Shore. The 
area has been highly modified and there are limited remaining environmental values within the 
project area itself, however, an environmental value of significance adjacent to the project area 
within the broader Corio Bay environment is the Port Phillip Bay (Western Shoreline) and 
Bellarine Peninsula Ramsar site.  

Assessments of the potential impacts on the Ramsar site and marine environment of Corio Bay 
are yet to be undertaken. However, potential effects that have been initially identified include: 

- Turbidity / sedimentation from dredging works 
- Discharge of warm water and residual chlorine after reuse of the FSRU discharge via 

the refinery cooling water system 
- Entrainment of marine biota at the FSRU seawater intake 
- Potential impacts on wetland and marine fauna, including listed threatened species and 

migratory species. 
 
Are any of these water environments likely to support threatened or migratory species?  

  NYD        No      Yes   If yes, specify which water environments. 
 
The marine environment within Corio Bay is likely to support threatened and migratory species. 
It is likely that marine species, as well as migratory and waterbirds are present within the 
broader Corio Bay environment.  

The Protected Matters Search Tool (PMST) and Victorian Biodiversity Atlas (VBA) was used to 
identify EPBC Act and FFG Act listed threatened and migratory species that may be supported 
by the marine environment. A total of 11 threatened and migratory marine species (excluding 
birds) have been identified that may be present within the vicinity of the project area. 

Table 5: Threatened and migratory marine species that may occur within proximity to the project area. 
 

Species Conservation status Type of presence 
 EPBC FFG Vic Migratory  

Southern Right Whale 
Balaena glacialis 
australis 

EN L cr Mi Species or species habitat 
known to occur within area 

Pygmy Right Whale 
Caperea marginata 
 

   Mi Foraging, feeding or related 
behaviour likely to occur within 
area 

White Shark 
Carcharodon Carcharias 

VU L v Mi Species or species habitat 
known to occur within area 

Loggerhead Turtle 
Caretta caretta 
 

EN   Mi Species or species habitat 
known to occur within area 

Green Turtle  
Chelonia mydas 
 

VU   Mi Foraging, feeding or related 
behaviour likely to occur within 
area 

Leatherback Turtle 
Dermochelys coriacea 

EN L cr Mi Species or species habitat 
known to occur within area 
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Dusky Dolphin 
Lagenorhynchus 
obscurus 

   Mi Species or species habitat 
known to occur within area 

Mackerel Shark  
Lamna nasus 

   Mi Species or species habitat 
known to occur within area 

Humpback Whale 
Megaptera novaeangliae 

VU L v Mi Species or species habitat 
known to occur within area 

Australian Grayling 
Prototroctes maraena 

VU L v  Species or species habitat 
known to occur within area 

Sea-cucumber species 
Thyone nigra 

 L v  Data not available 

 
 
A discussion on the potential impacts to threatened and migratory marine species is provided 
earlier in this referral in Section 12 Flora and Fauna.  

Are any potentially affected wetlands listed under the Ramsar Convention or in 'A 
Directory of Important Wetlands in Australia'?   

  NYD       No      Yes   If yes, please specify. 
 

The Port Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar site is a wetland of 
International Significance listed under the Ramsar Convention and protected under the EPBC 
Act. The Point Wilson/Limeburners Bay area of the Ramsar site is located ~ 1.3 km to the north-
east of Refinery Pier. 

An outline of the ecological character and values of the Ramsar site is provided in Section 8. 

The criteria under which a Ramsar site can be designated have gone through a series of 
changes. The most recent assessment of the site against Ramsar criteria in 2016 indicated that 
the Port Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar site met five of the nine 
criteria. The table below outlines the five criteria met along with the justification for their 
application as outlined in the Port Phillip Bay (Western Shoreline) and Bellarine Peninsula 
Ramsar Site Management Plan.  

Table 6: Ramsar criteria and justification 

Criteria Justification 
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2. Supports vulnerable, 
endangered, or critically 
endangered species or 
threatened ecological 
communities 

The site regularly supports one ecological community and 
12 fauna species that are listed as vulnerable, endangered, 
or critically endangered under the EPBC Act or are 
internationally recognised on the IUCN Red List: 

- Coastal saltmarsh – vulnerable ecological 
community (EPBC Act)  

- Australasian bittern (Botaurus poiciloptilus) – 
endangered (EPBC Act and IUCN)  

- Australian fairy tern (Sternula nereis nereis) – 
vulnerable (EPBC Act)  

- Bar-tailed godwit (Limosa lapponica baueri) – 
vulnerable (EPBC Act) and near threatened 
(IUCN)  

- Curlew sandpiper (Calidris ferruginea) – critically 
endangered (EPBC Act) and near threatened 
(IUCN)  

- Eastern curlew (Numenius madagascariensis) – 
critically endangered (EPBC Act) and endangered 
(IUCN)  

- Great knot (Calidris tenuirostris) – critically 
endangered (EPBC Act) and endangered (IUCN)  

- Hooded plover (Thinornis rubricollis rubricollis) – 
vulnerable (EPBC Act)  

- Lesser sand plover (Charadrius mongolus) – 
vulnerable (EPBC Act)  

- Red knot (Calidris canutus) – endangered (EPBC 
Act) and near threatened (IUCN)  

- Orange-bellied parrot (Neophema chrysogaster) – 
critically endangered (EPBC Act and IUCN)  

- Australian grayling (Prototroctes maraena) – 
vulnerable (EPBC Act) and near threatened 
(IUCN)  

- Growling grass frog (Litoria raniformis) – 
vulnerable (EPBC Act) and endangered (IUCN) 

4. Supports plant and/or animal 
species at a critical stage in 
their life cycles, or provides 
refuge during adverse 
conditions 

The Ramsar site supports large numbers of migratory 
waterbirds, breeding of waterbirds and frogs, nursery 
grounds for fish and supports waterfowl during moulting of 
their primary flight feather.  

5. Regularly supports 20,000 or 
more waterbirds 

Waterbird counts across the Port Phillip Bay (Western 
Shoreline) and Bellarine Peninsula Ramsar Site are very 
high. Counts of shorebirds have been consistently > 
20,000 from 1981 to 2017 (data from BirdLife Australia) 
and counts of waterfowl are generally > 80,000. 

6: Regularly supports 1% of the 
individuals in a population of 
one species or subspecies of 
waterbird 

Data provided by BirdLife Australia and from the DELWP 
Annual Summer Waterfowl Counts, indicate that 12 
species meet this criterion:  

- Australasian shoveler (Anas rhynchotis)  
- Australian fairy tern (Sternula nereis nereis)  
- Australian shelduck (Tadorna tadornoides)  
- Blue-billed duck (Oxyura australis)  
- Chestnut teal (Anas castanea)  
- Curlew sandpiper (Calidris ferruginea)  
- Double-banded plover (Charadrius bicinctus)  
- Hoary-headed grebe (Poliocephalus 

poliocephalus)  
- Musk duck (Biziura lobata)  
- Pink-eared duck (Malacorhynchus membranaceus)  
- Red-necked stint (Calidris ruficollis)  
- Sharp-tailed sandpiper (Calidris acuminata). 
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8: An important source of food 
for fishes, spawning ground, 
nursery and/or migration path 
on which fish stocks, either 
within the wetland or elsewhere, 
depend. 

Seagrass beds and other habitats within the Ramsar site 
are known to provide important nursery habitat for a 
number of fish species, including several that are 
recreationally important. 

 

 
Based on previous studies, on dredging programs in Corio Bay and FSRU discharges, it is 
considered unlikely that risks such as dredging activity or discharges from the FSRU would have 
a material impact on the nearest component of the Ramsar site over 1 km from the Project site. 
As discussed throughout this referral, the studies to be conducted to support the project 
approvals process will assess potential impacts on the ecological character of the wetland. 

Could the project affect streamflows? 
  NYD      No      Yes   If yes, briefly describe implications for streamflows. 

  
There are no surface waterways (rivers, streams etc.) in the vicinity of the project site which 
would be affected by the Project.  
 
Could regional groundwater resources be affected by the project? 

  NYD      No      Yes   If yes, describe in what way. 
 

Regional groundwater resources are unlikely to be affected by the project. Potential minor 
impacts could relate to intersection of shallow aquifers from the gas pipeline trenching although 
these would be very localised. These could include temporary drawdown of water in the aquifers 
during construction and the need to manage discharge of groundwater from the trenches if it is 
encountered. These potential impacts would be temporary and short lived. Due to the temporary 
nature of any groundwater impacts, it is highly unlikely that the works would result in any 
material impact on Groundwater Dependent Ecosystems (GDE). As outlined earlier in this 
referral, groundwater in deeper aquifers below the site is unlikely to be encountered until at least 
265 m below surface based on previous drilling results. As such, there is no potential for 
intersection of aquifers during pile driving activities for the wharf or for footings associated with 
land based infrastructure such as nitrogen tanks or the injection facility. Viva Energy has an 
existing network of groundwater monitoring bores on the refinery site which can be used to 
support an assessment of potential groundwater impacts. However, based on current 
understanding of groundwater resources at the site, it is unlikely that a groundwater investigation 
would be required to support project approvals. 

Could environmental values (beneficial uses) of water environments be affected?   
  NYD      No      Yes   If yes, identify waterways/water bodies and beneficial uses 
(as recognised by State Environment Protection Policies) 

As discussed earlier, the project does not intersect surface freshwater resources (rivers, streams 
etc.) and would not impact on any beneficial uses in this regard. Potential for impact on 
beneficial uses of groundwater are discussed in the previous section and are considered to be 
minor. Potential for adverse impacts on beneficial uses of the marine environment have been 
discussed in detail earlier in this referral and will be assessed as part of the studies to be 
undertaken to support the project approvals process. 

Could aquatic, estuarine or marine ecosystems be affected by the project? 
  NYD       No      Yes   If yes, describe in what way. 

 
Potential impacts on aquatic, estuarine and marine ecosystems have been described in detail 
earlier in this referral. 

Areas of aquatic, estuarine and marine ecosystems could be affected by the project, however 
the effects are likely to be localised and are considered unlikely to be significant. The project 
may affect marine ecosystems within Corio Bay and has the potential to impact on the Port 
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Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar site which includes wetlands, 
estuaries, intertidal shorelines and sub-tidal beds.  

Marine studies are yet to be completed for the project to determine potential impacts to marine 
ecosystems. However, potential effects on the marine ecosystems that have been initially 
identified include: 

 Turbidity / sedimentation from proposed dredging works 
 Discharge of warm water and residual chlorine after reuse of the FSRU discharge 

via the refinery cooling water system 
 Entrainment of marine biota at the FSRU seawater intake 
 Potential impacts on marine fauna, including listed threatened species and 

migratory species. 
 

Viva Energy has committed to undertaking a monthly marine survey of plankton and larvae and 
a benthic ecology survey in Corio Bay to provide baseline information to support the proposed 
impact assessment for aquatic, estuarine and marine environments. 

Is there a potential for extensive or major effects on the health or biodiversity of aquatic, 
estuarine or marine ecosystems over the long-term?    

  No       Yes   If yes, please describe.  Comment on likelihood of effects and 
associated uncertainties, if practicable. 
 

Detailed discussion on potential impacts on aquatic, estuarine and marine ecosystems can be 
found in earlier sections of this referral. Based on previous studies on FSRU projects, potential 
marine impacts are generally localised. The studies indicate that potential impacts associated 
with cold water and chlorine discharges from FSRUs are restricted to the general vicinity of the 
FSRU with plumes reaching acceptable background levels over relatively short distances. 

As the primary area of environmental value in the study area, the component of the Port Phillip 
Bay (Western Shoreline) and Bellarine Peninsula Ramsar site, is over 1 km away from the 
FSRU, it is considered that significant short or long term impacts on the ecological character of 
the wetland are unlikely. As proposed project infrastructure is situated more than 1 km from the 
Ramsar site, there will be no direct physical impact on the site and no impact on wetland 
characteristics such as hydrology. 

Reuse of the FSRU cold water discharge in the refinery cooling process (described earlier in this 
referral) would be a significant environmental enhancement in relation to potential effects on the 
marine environment as it reduces the current refinery discharge temperature from approximately 
9°C above ambient to approximately 4°C above ambient.  

With respect to potential entrainment of plankton and larvae in the FSRU seawater intake, 
studies of similar facilities suggest that the overall level of entrainment as a percentage of total 
populations is extremely low and it is expected that the marine sampling program and 
hydrodynamic modelling proposed for the project will support these findings in Corio Bay. The 
proposal to take the FSRU discharge water into the refinery intake for reuse as refinery cooling 
water (described earlier in this referral) means that the FSRU would not represent a significant 
additive source of entrainment as it would, in large part, replace the current seawater intake at 
the refinery. 

The proposed facility is located in a highly disturbed port and industrial setting which has been 
subjected to past dredging, is actively used by shipping and is a highly modified environment. 
This combined with other gas import facility studies suggesting that potential impacts on aquatic, 
estuarine and marine ecosystems are very localised, suggests that the proposed facility is well 
located and unlikely to create unacceptable ecosystem impacts. 

Is mitigation of potential effects on water environments proposed? 
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  NYD       No     Yes   If yes, please briefly describe. 
 
As described above in Section 11, a potential synergy has been identified between the FSRU 
and existing refinery operations. The use of discharged water from the FSRU regasification 
system as cooling water in the refinery has been identified as a measure for mitigating cold 
water discharge impacts on the marine environment.  

By diverting the cold water discharge from the FSRU to the refinery cooling water inlet, the 
temperature of the water taken in through the inlet to the refinery would be reduced by 5°C. This 
in turn would reduce the temperature of cooling water from the refinery outlet by 5°C. The 
resulting outlet temperature would then be 4°C above ambient seawater temperature, compared 
to the current 9°C above ambient temperature. 

Using the cold water discharge from the FSRU as a source of refinery cooling water would 
provide the following benefits: 

 Reduces the potential environmental impact associated with discharging cold water (5°C 
below ambient seawater temperature) from the FSRU at a single location below the 
vessel; 

 Reduces the potential environmental impact at the refinery cooling water outlet locations 
by lowering the temperature from 9°C to 4°C above ambient seawater temperature; and 

 Reduces the potential environmental impact by spreading the FSRU discharge flowrate 
across the three refinery outlet locations. This results in a more diffuse and lower 
concentration of warm temperature water being discharged.  

 
While recent FSRU environmental studies indicate that temperature and chlorine plumes from 
the regasification process are localised in area, discharge into the refinery cooling water intake 
also provides the opportunity to further evaluate integration of the discharge with current 
chlorination processes in the refinery and the potential to manage chlorine discharges within the 
current refinery EPA discharge licence limits. 

Viva Energy also intends to conduct hydrodynamic modelling and impact assessment of the cold 
water plume which would occur in the event that a direct discharge from the FSRU or from a 
jetty based diffuser was required rather than discharging into the refinery cooling water intake. 
This would be undertaken to ensure that a contingency option was in place in the event that the 
refinery discharge option was interrupted or unavailable for a period of time. This assessment 
would inform any design elements required to offset potential impacts which could include the 
need for a diffuser to more efficiently disperse the cold water plume when compared to a single 
discharge point on the FSRU. 

Further assessments will be undertaken to determine potential impacts on water environments 
which will inform the development of appropriate mitigation measures to avoid, minimise, and 
offset potential impacts.  

Other information/comments? (eg.  accuracy of information) 
 
NA 

 
14.   Landscape and soils 
 
Landscape 

Has a preliminary landscape assessment been prepared?  
  No      Yes   If yes, please attach. 
 

Is the project to be located either within or near an area that is:  

 Subject to a Landscape Significance Overlay or Environmental Significance Overlay? 
  NYD       No      Yes   If yes, provide plan showing footprint relative to overlay. 
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The following overlays affect some areas of the project site and/or adjacent land as follows: 

Environmental Significance Overlay – Schedule 2 (ESO2) extends north from Refinery Pier along 
the western shoreline of Limeburners Bay and Hovells Creek. The northern end of the proposed 
pipeline corridor as it enters the Lara City Gate station is within the ESO2. ESO2 relates to high 
value wetlands and associated habitat protection. 

Environmental Significant Overlay – Schedule 4 (ESO4) affects land between Torresdale Road 
and Bell Road (referred to as Corio Native Grassland Reserve) which is traversed by the pipeline 
corridor. A recent ecological survey by AECOM indicated that no significant species are present 
at least 50 m into the Reserve from the fence line which would allow minor encroachment into the 
Reserve without unacceptable impacts. ESO4 relates to Grasslands within the Werribee Plains 
Hinterland.   

Refer Figure 9 (attached) for the environmental overlays within proximity to the project site.  

 Identified as of regional or State significance in a reputable study of landscape values? 
  NYD       No      Yes   If yes, please specify. 

 
A landscape assessment study of South West Victoria was undertaken in 2013 by the 
Department of Planning and Community Development to assess the visual character and 
significance of the landscape types in the region (Planisphere, 2013). The study area included 
Greater Geelong and extended to the shores of Corio Bay. No areas of State or regional 
significance were identified within the Greater Geelong area. The project is therefore not 
considered to be located within or near an area that has been recognised to be of State or 
regional significance for landscape values.  

 Within or adjoining land reserved under the National Parks Act 1975 ? 
  NYD       No     Yes   If yes, please specify. 

 
The project site and adjoining land is not land reserved under the National Parks Act 1975.  
 
 Within or adjoining other public land used for conservation or recreational purposes ? 

  NYD       No      Yes   If yes, please specify. 
 
Land to the north of the Refinery Pier is located within a Public Conservation and Resource Zone 
(PCRZ). The PCRZ extends along the coastline to the east and further north along the shores of 
Limeburners Bay and Hovells Creek.  

The Lara City Gate facility is located within a Public Park and Recreation Zone (PPRZ) which the 
proposed pipeline corridor would traverse for a short distance. 

The land referred to as the Corio Native Grassland Reserve is a former subdivision which has 
been protected from development. Land parcels owned by Greater Geelong City Council within 
the reserve are zoned PCRZ.   

 
Is any clearing vegetation or alteration of landforms likely to affect landscape values? 

  NYD       No     Yes   If yes, please briefly describe. 
 

No landforms would be altered as a result of the Project.  

The project site is located within a predominantly industrial setting however the extent of 
vegetation removal is yet to be confirmed.  

Notwithstanding this the refinery site which would house infrastructure such as the nitrogen and 
odorant injection facility is highly modified, and limited vegetation remains. Siting of new 
infrastructure will take into consideration the reduction of visual impact by maintaining as much 
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existing vegetation as possible and in particular avoiding the removal of trees on the premises 
boundary which currently screen views of the refinery.   

It is intended, as far as practicable, to locate the proposed underground pipeline within or 
adjacent to already disturbed easements or licensed road reserve areas held by Viva Energy 
within the existing pipeline corridor and therefore construction is unlikely to involve the removal of 
trees which would affect landscape values.  

Is there a potential for effects on landscape values of regional or State importance?          
  NYD       No     Yes     Please briefly explain response. 

 
Is mitigation of potential landscape effects proposed? 

  NYD       No     Yes   If yes, please briefly describe. 
The existing context of the project and surrounding area (i.e. port related and industrial uses) and 
applicable planning zoning provides a basis for further development of appropriate and consistent 
maritime and industrial uses.  

Further assessment will be undertaken to determine the extent of landscape and visual impacts 
and subsequently, appropriate mitigation measures will be recommended if required.  

 
Other information/comments? (eg.  accuracy of information) 
 

 

Note: A preliminary landscape assessment is a specific requirement for a referral of a wind energy 
facility.   This should provide a description of: 

 The landscape character of the site and surrounding areas including landform, vegetation types 
and coverage, water features, any other notable features and current land use; 

 The location of nearby dwellings, townships, recreation areas, major roads, above-ground 
utilities, tourist routes and walking tracks; 

 Views to the site and to the proposed location of wind turbines from key vantage points 
(including views showing existing nearby dwellings and views from major roads, walking tracks 
and tourist routes) sufficient to give a sense of the overall site in its setting. 

 
Soils  

Is there a potential for effects on land stability, acid sulphate soils or highly erodible soils?  
  NYD       No     Yes   If yes, please briefly describe. 


No landforms would be altered as a result of the project. The project site is not affected by the 
Erosion Management Overlay. In accordance with the Australian Soil Resource Information 
System (ASRIS), the project site appears to extend over areas of high (very low confidence), low 
(very low confidence) and extremely low (very low confidence) probability of acid sulphate soils 
(ASS). The area of high probability is restricted to the location of the new pier to be constructed 
(the existing Refinery Pier is not classified).  

The interim report on seabed sediment analysis (Coffey, 2020c) identified the presence of 
sulphides and acid generation potential, however, the neutralising capacity generally exceeded 
the acid generating capacity by more than 15 times. The report concluded that it is likely that 
seabed sediments could be classed as non-ASS for onshore management (if required) however 
further evaluation would be required to confirm the ASS status of the sediments and verify the 
kinetics of acid generation and neutralisation.  

Viva Energy has existing data on soil conditions and potential contaminants on the refinery site 
which will be used to inform a contamination and acid sulphate soils assessment to understand 
the level of contamination present and the potential risk to human health and the environment.  

Are there geotechnical hazards that may either affect the project or be affected by it?  
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  NYD       No     Yes   If yes, please briefly describe. 

It is yet to be determined is there are any geotechnical hazards that may either affect the project 
or be affected by it. Future assessments will undertake geotechnical investigations on the project 
site. Specifically, investigations will provide more detailed engineering and construction 
information on trench stability, rock levels, directional drilling and suitability of material for backfill. 
Based on the intensive infrastructure already developed on the refinery site and the services 
located in the proposed pipeline corridor, it is unlikely that there are geotechnical hazards or 
issues which would inhibit development of the project. Marine geotechnical and environmental 
investigations are currently underway with onshore investigations to follow during the FEED 
phase of the project. As the proposed wharf area is an extension to the existing facility, it is not 
expected that there would be any geotechnical issues associated with this element of the project. 

Other information/comments? (eg.  accuracy of information) 
 

 
15.   Social environments 
 

Is the project likely to generate significant volumes of road traffic, during construction or 
operation? 

  NYD      No     Yes   If yes, provide estimate of traffic volume(s) if practicable. 
 

The road traffic generated by construction would be typical of a construction project and limited in 
its duration. Specifically, traffic impacts on the road network as a result of the pipeline 
construction is expected to be temporary and highly localised, with medium-term impacts only 
associated with entry and egress to the construction of the relevant pipeline facilities and any pipe 
stockpiling location. Construction of the pipeline would be progressive and the duration of the 
traffic impact to any one road would be of limited duration.  

Construction of project infrastructure at Refinery Pier or on the refinery site would utilise existing 
access roads into the site.  

Access to Refinery Pier and the proposed injection facility site within the refinery would be via the 
Princes Freeway and Shell Parade/Wharf Road port access roads which are VicRoads gazetted 
High Productivity Freight Vehicle roads.   

A number of full-time staff would be employed during the operation of the project however the 
overall number of staff utilising access roads on top of those already employed at the Refinery 
would not have any material impact on the road network. Refinery Road would continue to 
provide direct access for personnel from the Princes Freeway to the refinery premises. .  

As described earlier in this referral, there may be a requirement to bring nitrogen to the site for 
storage and use in the process required to ensure that the gas to be exported to the network 
meets required standards. An assessment of the number of truck visits associated with nitrogen 
storage and use would be made when volumes required, and frequency of truck visits are further 
defined noting that the existing road access from the Princes Freeway and port access roads is 
adequate for the type of trucks proposed.  

There are no residential premises located along Refinery Road or Shell Parade. It is not 
anticipated that there would be any material amenity impact on Geelong Grammar School staff or 
parents accessing the school grounds via School Road which crosses Shell Parade. 

A traffic management plan would be prepared to meet the conditions of the relevant road 
authorities and stakeholder consultation will be undertaken to manage and control impact to the 
safe and efficient operation of the road network during construction and operation.  

Is there a potential for significant effects on the amenity of residents, due to emissions of 
dust or odours or changes in visual, noise or traffic conditions? 
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  NYD      No     Yes   If yes, briefly describe the nature of the changes in amenity 
conditions and the possible areas affected. 

The existing Geelong Refinery is a Major Hazard Facility (MHF) under Victorian legislation and 
has buffer / separation distances from sensitive land uses in accordance with this classification. 
The refinery complies with relevant statutory requirements for potential amenity impacts related to 
air quality and noise. It is anticipated there would be no significant overall effect on the amenity of 
residents (during construction or operation), due to emissions of dust or odours or changes in 
visual, noise or traffic conditions including any cumulative impacts with the current operations.  

If the selected pipeline route is proposed to run along the eastern side of the Princes Freeway 
parallel with MacGregor Court to Lara City Gate construction may generate some temporary 
impacts on amenity of the residents in MacGregor Court including dust emissions, traffic, noise 
and visual changes. Further stakeholder consultation will be undertaken during refinement of the 
proposed pipeline route and potential amenity impacts will be assessed as part of the studies 
conducted to support the project approvals process.  

The FSRU would be located within the Refinery Precinct of the Port of Geelong, where there is 
existing port infrastructure and industrial activity associated with the existing Refinery Pier (and 
Lascelles Wharf located to the south). The FSRU would be situated in a Port Zone which 
encourages port related activities and is largely surrounded by industrial use zones. The nearest 
residential areas are located approximately 1.4 km to the west on the northern side of the Princes 
Freeway and approximately 1.7 km to the south within the port environs between Corio Quay and 
Lascelles Wharf. Geelong Grammar School is located approximately 2 km to the north of Refinery 
Pier. The aboveground high-pressure gas pipeline and associated facilities, including nitrogen 
and odorant injection facilities, to be located on refinery premises are expected to have minimal 
impact given the existing conditions. The activities proposed by Viva Energy are appropriate, 
consistent with planning policy and contextual within their environment.   

Construction 
 
Studies to support the project approvals process would assess all construction amenity impacts 
associated with the proposed project and include noise and air quality modelling to determine 
potential impacts at sensitive receptors. As outlined above, sensitive receptors are quite distant 
from the site and unacceptable amenity impacts associated with construction are not anticipated. 
Pile driving associated with construction of the wharf extension may have the greatest potential to 
generate noise and would be thoroughly assessed. 

All construction works would be typical of a construction project. It is anticipated that the studies 
supporting the project approvals would assess all impacts and develop mitigation measures which 
would ultimately be incorporated into a Construction Environmental Management Plan which 
would address potential amenity impacts such as:   

 Noise and vibration impacts resulting from construction machinery and ground 
disturbance activities (i.e. loading and unloading of materials).  

 Air emissions during construction form machinery and vehicles, as well as fugitive dust 
generate from earthworks excavations, erosion of soil stockpiles, etc. 

 Management of surface water and groundwater during construction of the pipeline and   

 Traffic impacts as described above. 

Operation 
 
During operation, it is not anticipated that the project infrastructure would have unacceptable 
amenity impacts due to the buffer / separation distances around the refinery and the distance to 
sensitive receptors as outlined above. Noise and air quality modelling from comparable projects 
suggest that the noise and air emissions associated with FSRUs and associated infrastructure 



 

Version 7:  March 2020 

80

such as the nitrogen and odorant injection facility would readily satisfy EPA requirements at the 
closest receptors. 

Once constructed, the proposed gas pipeline would be substantially underground and unlikely to 
generate any unacceptable amenity impacts. 

An assessment of potential impacts from the FSRU and refinery based infrastructure on Geelong 
Grammar School would also be undertaken noting that the school is located some 2 km from the 
existing wharf.  

Overall, amenity impacts associated with facility operation are likely to be manageable and need 
to be considered in the context of the industrial setting of the project site and the existing 
industrial and port related activities already undertaken within the Refinery Precinct and the 
broader surrounding area.  

Is there a potential for exposure of a human community to health or safety hazards, due to 
emissions to air or water or noise or chemical hazards or associated transport? 

  NYD      No     Yes   If yes, briefly describe the hazards and possible implications. 
As outlined in Section 11 of this referral, further assessments will be undertaken to determine the 
potential for exposure of a human community to health or safety hazards, due to emissions to air 
or water or noise or chemical hazards or associated transport. 

The existing Geelong refinery is designated as a Major Hazard Facility (MHF), and as such, has 
significant buffer / separation distances from the nearest sensitive receptors. These are in place 
to ensure that any risks to human health associated with the refinery are mitigated by distance. 
Potential risks are outlined in more detail in Section 11 of this referral with an initial assessment 
based on a study undertaken by Worley Advisian which concluded that: 

‘…the FSRU concept and associated piping and pipeline systems could be implemented at 
Refinery Pier and the Refinery in a manner that does not represent a significant change in risk 
exposure for identified sensitive receptors’. 

Safety and risk studies associated with facilities of this nature are ongoing as the project design 
progresses and final operation of the facilities, assuming environmental and planning approvals 
are granted, would be contingent on final approval from key regulators.   

An air quality impact assessment is proposed to assess compliance SEPP (AQM) and 
Environmental Reference Standards which come into effect July 2021. Air quality modelling will 
be undertaken for the operation of the FSRU and consider emissions from the refinery as well as 
surrounding industry. Pollutants of interest are expected to be nitrogen dioxide, sulphur dioxide, 
PM10, PM2.5 and VOCs (benzene, formaldehyde, and PAHs). Scenarios will be selected to predict 
worst case and normal operational impacts.  

In terms of chemical hazards, LNG is natural gas (predominantly methane, CH4, with some 
proportion of ethane, C2H6) that has been converted to liquid form by chilling for ease of storage 
or transport. LNG carriers would transport LNG to the gas terminal in a liquid state (chilled to 
about -160°C to maintain it in a liquid state). LNG would be transferred onto the FSRU in its liquid 
state and only regasified on demand prior to transfer onshore via a high-pressure gas pipeline.  

LNG contains large amounts of energy, however, in its liquid state it cannot explode or burn. Only 
in its gaseous state, and mixed with the correct amount of oxygen, can it ignite (methane needs to 
be diluted to between 5 and 15 % concentration in the atmosphere for ignition).   

The Fire Safety Study undertaken by Worley Advisian (referenced earlier in this referral) identified 
the greatest potential impact would be associated with jet fire events, in particular those arising 
from liquid releases on the FSRU. These fires would be lethal to those caught within the burn 
zone. However, while intense, methane fires burn inward at a rapid pace and there would be 
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limited impact on those outside the burn zone. Very few incidents have ever occurred at LNG 
terminals and there are currently around five hundred LNG ships and LNG terminals safely 
operating, so these risks are well understood and can be managed. More than 50,000 voyages 
have taken place since LNG transportation began in 1964 and there have been no fatalities or 
significant damage to tanks on LNG carriers. The FSRU and the ships that transport LNG would 
have advanced safety features as would the jetty itself. 

All FSRUs and LNG carriers are equipped with Emergency Shut Down (ESD) Systems. The ESD 
system is programmed to automatically stop the transfer of LNG or methane gas and close 
isolating valves should an issue arise. If the ship and/or the FSRU moved out of position during 
cargo transfer, for example, or if the FSRU tanks are accidentally overfilled by the LNG carrier 
then emergency shutdown occurs before any damage can be done. 

The siting of the FSRU at the Refinery Pier has been selected (amongst other reasons) for the 
ability of existing facilities and utilities at the refinery premises to cover the new berth (including 
firefighting systems). 

The proposed gas pipeline will be designed to comply with all relevant safety and hazard 
requirements which is a prerequisite for the issue of a pipeline licence. 

The primary studies and activities for risk, safety and hazard may include hazard identification 
workshops (HAZID), Quantitative Risk Assessments (QRA), hazard and operability studies 
(HAZOP) and a pipeline Safety Management Study (SMS).  

Project construction would be undertaken in accordance with the relevant legislative requirements 
and standards which will be detailed in a CEMP. Safety considerations will be assessed 
throughout the duration of the project to consider and address any additional threats.  

Is there a potential for displacement of residences or severance of residential access to 
community resources due to the proposed development? 

  NYD      No     Yes   If yes, briefly describe potential effects. 
 

The construction works associated with components located on the refinery premises (land 
owned by Viva Energy) and the existing Refinery Pier would not impact residential access to 
community resources.  

The proposed pipeline corridor has been located so as to avoid adversely affecting residences.  

Road access in some areas, such as MacGregor Court, may be temporarily restricted or subject 
to traffic management measures during construction. If temporary road closures are proposed, 
permits will be sought from the relevant road authority. Affected residences would receive 
notification from Viva Energy as part of the ongoing stakeholder engagement program prior to 
construction and in accordance with any permit requirements. 

Are non-residential land use activities likely to be displaced as a result of the project?    
  NYD      No     Yes   If yes, briefly describe the likely effects. 

 
The construction of the extension to Refinery Pier and subsequent mooring of the FSRU at the 
new berth would not displace any non-residential land use activities.  

The aboveground high-pressure gas pipeline and associated facilities, including nitrogen and 
odorant injection facilities, would be located either on Refinery Pier or on refinery premises and 
not involve any displacement of non-residential land uses.  

Based on the location of the proposed underground pipeline corridor, on or adjacent to already 
disturbed easements or road reserves within the existing pipeline corridor, it is not expected that 
any non-residential land use activities would be displaced. Reinstatement of the construction 
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ROW to its pre-existing condition as far as practicable would ensure that construction areas are 
able to be returned to previous uses.   

Do any expected changes in non-residential land use activities have a potential to cause 
adverse effects on local residents/communities, social groups or industries? 

  NYD      No     Yes   If yes, briefly describe the potential effects. 
 
As outlined above, there are no anticipated changes in non-residential land use activities.  

The only foreseeable potential for change could relate to micro-siting of the pipeline alignment in 
the event that constraints in any areas of the pipeline corridor necessitate the pipeline being 
trenched on farm land, recreational land, or industrial land owned by Viva Energy. Such changes 
to non-residential land use activities associated with the pipeline would be minor and would not be 
expected to permanently affect local residents/communities, social groups or industries. Further 
assessments will be undertaken to ensure any impacts to non-residential land use are avoided or 
mitigated accordingly.    

Is mitigation of potential social effects proposed? 
  NYD       No     Yes   If yes, please briefly describe. 

 
Minor impacts associated with construction activities such visual amenity, emissions or traffic may 
occur, however, would be temporary only and restricted to particular sections of the Project. For 
instance, given the industrialised nature of the existing Refinery Pier and refinery premises, and 
distance from residential areas, very minor localised social effects, if any, could occur.  

As outlined earlier, mitigation measures and controls would be implemented as part of a 
Construction Environment Management Plan to ensure noise and dust generated by the Project 
conform with regulatory requirements such as those outlined in State Environment Protection 
Policies (SEPPs). In addition, ongoing community and stakeholder engagement will be 
undertaken. During construction of the pipeline, if any landowners and local residents are 
impacted, they will be kept up to date on the progress of the Project to assist in reducing any 
potential social impacts.  

Other information/comments? (eg.  accuracy of information) 
 

 
Cultural heritage 
 

Have relevant Indigenous organisations been consulted on the occurrence of Aboriginal 
cultural heritage within the project area?  

    No     If no, list any organisations that it is proposed to consult. 
    Yes   If yes, list the organisations so far consulted.    

 
Based on the results of the preliminary Aboriginal and historical cultural heritage assessment 
(described earlier in this referral), a mandatory CHMP will be required for the proposed works if 
either of the options initially assessed are selected, as the study areas for both options intersect 
with a defined area of Aboriginal cultural heritage sensitivity. The proposed pipeline corridor is 
located within the study area of route option A and it is proposed that the following parties will be 
consulted:  

 Registered Aboriginal Party: Wadawurrung Traditional Owners Aboriginal Corporation. 

 Aboriginal Victoria  

What investigations of cultural heritage in the project area have been done? (attach details 
of method and results of any surveys for the project & describe their accuracy) 

As described earlier in this referral, a preliminary Aboriginal and historical cultural heritage 
assessment was undertaken by Eco Logical Australia (2020b) for two linear alignments (route 
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options A and B) between Lara and Corio. The study area for the assessment was defined as a 
250 m buffer either side of the centreline of the two proposed alignments. The assessment 
included:  

 A desktop assessment of Aboriginal and historical cultural heritage constraints was 
undertaken for the study area which included inspection of aerial imagery, review key 
statutory Victorian databases and relevant legislation and planning schemes: and  

 Site inspection to determine if there was evidence of significant ground disturbance within 
the study areas intersecting with defined areas of Aboriginal cultural heritage sensitivity.  

 

Refer to Attachment 4 for the preliminary Aboriginal and historical cultural heritage assessment. 

A Cultural Heritage Management Plan (CHMP) for environmental remediation works on the 
foreshore reserve adjacent to the Geelong Refinery was undertaken in 2012 (ERM, 2012). The 
assessment identified one shell deposit (Shell Parade Midden 1 (7721-1229 [VAHR]) within an 
eroded bluff adjacent to a rocky beach platform along the shoreline. The shell deposit was 
considered to be of low scientific significance due to its eroded and disturbed nature, however it 
was considered useful for demonstrating Aboriginal occupation in the area.  

The proposed aboveground pipeline would traverse the coastal land between Refinery Pier and 
the refinery premises boundary in an existing pipe trench. The foreshore reserve would be outside 
the project area.  

Is any Aboriginal cultural heritage known from the project area?   
  NYD      No      Yes   If yes, briefly describe: 
 Any sites listed on the AAV Site Register 
 Sites or  areas of sensitivity recorded in recent surveys from the project site or nearby  
 Sites or  areas of sensitivity identified by representatives of Indigenous organisations 

 
Both study areas assessed (Eco Logical Australia, 2020b) intersected with defined areas of 
Aboriginal cultural heritage sensitivity defined by their proximity to:  

 A named waterway (Hovells Creek);  

 A registered Aboriginal cultural heritage place (VAHR 7721-0872: artefact scatter 
comprising a single surface artefact); and  

 Coastal land.  

As previously noted, the proposed pipeline corridor, which encompasses a number of potential 
pipeline routes, is located within the study area for route option A.    

Are there any cultural heritage places listed on the Heritage Register or the Archaeological 
Inventory under the Heritage Act 1995 within the project area?   

  NYD      No      Yes   If yes, please list. 
 
Route option B study area shown in Figure 1 of Attachment 4 was found to intersect with the 
place extent of H7721-0065 (Bluestone Cobbles and Artefact Scatter) listed on the Victorian 
Heritage Inventory. However, that pipeline route has not been included in the options for further 
consideration. No historic cultural heritage places have been identified within the proposed 
pipeline corridor (which is within the study area of route option A).   

 
Is mitigation of potential cultural heritage effects proposed? 

  NYD       No     Yes   If yes, please briefly describe. 
 
Route option B has not been included in the options for further consideration thereby avoiding 
impact to any cultural heritage places. Given that there have not been any historic cultural 
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heritage values identified within the proposed pipeline corridor (which is within the study area of 
route option A) no further mitigation is proposed.   
 
Other information/comments? (eg.  accuracy of information) 
 
 

 
16.     Energy, wastes & greenhouse gas emissions 
  

What are the main sources of energy that the project facility would consume/generate? 

  Electricity network.   If possible, estimate power requirement/output - around 4MW 
required for nitrogen injection facilities (i.e. onsite nitrogen generation 
option)…………………. 
  Natural gas network.  If possible, estimate gas requirement/output  …………………... 
  Generated on-site.   If possible, estimate power capacity/output ………………………. 
  Other.   Please describe. 
Please add any relevant additional information. 

 
The main source of energy consumed by the FSRU will be gas however it will be generated 
onsite.  

Energy requirements for the proposed facility are still be assessed and will be refined during the 
FEED stage of the project and when FSRU selection is finalised. Refer to the Greenhouse Gas 
section of this referral for detail on emissions. 

What are the main forms of waste that would be generated by the project facility? 
  Wastewater.  Describe briefly. 
  Solid chemical wastes.  Describe briefly. 
  Excavated material.  Describe briefly. 
  Other.  Describe briefly. 
Please provide relevant further information, including proposed management of wastes. 

 
Wastewater 
The main form of waste in relation to the operation of the FSRU facility would be wastewater. As 
outlined in earlier sections, the FSRU would discharge up to 312 000 m3 at the design gas 
production rate and 468 000 m3 at maximum capacity. Based on previous project experience, the 
FSRU seawater discharge temperature is expected to be 5°C below ambient seawater 
temperature and contain short-lived residual chlorine. However, the project would involve 
directing the cold water discharge from the FSRU into the refinery seawater intake for reuse in the 
refinery cooling process This would result in a discharge from the refinery EPA licenced discharge 
points of water at 5°C above ambient seawater temperature compared with 9°C above ambient 
from the current refinery discharge which is an environmental enhancement associated with the 
project.  

This is discussed in more detail earlier in the referral.  

Dredged material 
An estimated 1.1 m3 of dredged material would be generated during the proposed construction of 
the new berth and swing basin at Refinery Pier. It is planned to deposit the dredged material 
within the VRCA existing DMG in Port Phillip to the east of Point Wilson. Disposal would be 
undertaken be in accordance with the requirements of VRCA, DELWP and EPA.  

Other  
Other waste streams generated during construction may include vegetative material, minor 
quantities of excavated soil, hard waste construction material (e.g. concrete, off-cuts, pipe 
coverings and materials from temporary structures such as fencing and signage). Solid and liquid 
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waste generated during construction would be managed in accordance with the standard 
measures of the CEMP. 

FSRU operations would result in the generation of other waste streams. These could include grey 
water, black water/sewage, sludge from marine diesel oil and lube oil purifiers, and bilge water. 
Appropriate waste management measures would be developed and implemented to ensure the 
discharge of waste streams does not impact on the surrounding marine environment. 

What level of greenhouse gas emissions is expected to result directly from operation of 
the project facility? 

  Less than 50,000 tonnes of CO2 equivalent per annum 
  Between 50,000 and 100,000 tonnes of CO2 equivalent per annum 
  Between 100,000 and 200,000 tonnes of CO2 equivalent per annum 
  More than 200,000 tonnes of CO2 equivalent per annum 
Please add any relevant additional information, including any identified mitigation options. 

 
The Greenhouse Gas Emissions Assessment was undertaken by Worley Advisian solely focused 
on the expected Scope 1 emissions from the proposed LNG import terminal. Scope 1 GHG 
emissions expected to be generated by the concept are in the range of 52,000 to 56,000 t CO2-e.  

Based on the comparative assessment, annual emissions from the proposed LNG terminal are 
expected to account for an insignificant portion (<1%) of the State and Federal annual emissions 
during both the construction and operation phases. 
 

 
17.   Other environmental issues 
 

Are there any other environmental issues arising from the proposed project? 
  No      Yes   If yes, briefly describe. 

 
 

        
18.   Environmental management 
 

What measures are currently proposed to avoid, minimise or manage the main potential 
adverse environmental effects?  (if not already described above) 
 

Details on proposed mitigation measures for the project have been outlined throughout this 
referral and would be further developed as the studies required to support the approvals process 
are conducted. 

   Siting:  Please describe briefly 
 

As outlined earlier in this referral, the existing Geelong Refinery is a Major Hazard Facility (MHF) 
under Victorian legislation and has significant buffer / separation distances from the nearest 
sensitive land uses. These are designed to protect the community from any potential hazards and 
will serve the same purpose in relation to the proposed gas terminal facility. The suitability of the 
refinery site for the project based on its MHF status was the primary siting decision made by Viva 
Energy to offset potential impacts. 
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   Design: Please describe briefly 
 

As outlined elsewhere in this referral, the major design element of the project aimed at reducing 
potential environmental impacts is the proposed reuse of the FSRU discharge water in the 
refinery cooling water process which will result in an improved water discharge when compared to 
the existing refinery discharge (Refer to Section 11 Marine Ecosystem Effects). 

   Environmental management: Please describe briefly. 
 

Viva Energy conducts its operations under an integrated Health, Safety, Security & Environmental 
Management System (HSSE MS). The HSSE MS has been designed to facilitate compliance with 
the Australian regulatory regimes of the relevant jurisdictions within which the company operates. 
It is also consistent with the Viva Energy Business Principles and Code of Conduct 
(https://www.vivaenergy.com.au/about-us/our-values-and-business-principles). Viva Energy has a 
systematic approach to HSSE management in order to achieve continuous performance 
improvement. To this end, Viva Energy manages these matters as critical business activities, sets 
standards and targets for improvement, measures, appraises and reports on performance, and 
supports active discussion to promote learning and continuous improvement. This is further 
supported by the Viva Energy “Commitment to HSSE”, as expressed in the HSSE Policy, which 
sets out the commitment to pursuing ‘Goal Zero’ - no harm to people or the environment.  

Across all businesses, Viva Energy has adopted a HSSE Management System which provides an 
essential reference document for personnel in the planning, implementation and operation of 
business activities, with references to the relevant processes that are in place to meet our HSSE 
objectives and obligations.  

Viva Energy has identified priorities and focus areas in managing their environmental footprint 
including: 

 Greenhouse gas emissions and energy efficiency  

 Air quality 

 Water management 

 Waste and recycling 

 Land management 
 Noise and odours 

 Sustainable communities 

Business Managers, in conjunction with the HSSE Environmental Team, ensure the activities and 
facilities that they are responsible for meet the requirements of the:  

 Regulatory requirements (e.g. Licence conditions);  

 Viva Energy Environmental Manuals and subsidiary guidance; and  

 Facility Environmental Management Manuals  

Environmental Management Manuals describe the facility’s environmental compliance 
requirements, control barriers that are in place to meet compliance requirements, how these 
barriers are documented and sets out responsibilities for maintaining these barriers. Each 
operating facility, or group of facilities, is to have an Environmental Management Manual. The 
manual provides links to other documents e.g. Local Operating Procedures. 

The project would comply with all environmental management requirements of all environmental 
approvals including (but not limited to) Pipeline Licence (Pipelines Act 2005), Works Approvals 
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and Licences (Environment Protection Act 1970), Incorporated Document (Planning and 
Environment Act 1987) and consents under the Marine and Coastal Act 2018.   

In the event that an EES is required under the Environment Effects Act 1978, the Minister for 
Planning’s effects Assessment would enable statutory decision-makers to make decisions about 
the granting of environmental approvals for the Project. 

 
   Other:  Please describe briefly 

 
Add any relevant additional information. 

 
 
19.   Other activities 
 

Are there any other activities in the vicinity of the proposed project that have a potential 
for cumulative effects? 

  NYD      No      Yes   If yes, briefly describe. 
There are no known projects at this stage anticipated to occur simultaneously.  

The Viva Energy Geelong Energy Hub concept sets out a strategic vision to support the 
renewable energy transformation underway in Victoria and Australia while underpinning the future 
viability of Viva Energy’s Geelong Refinery. It is noted the Energy Hub is in the preliminary stages 
of development and may include a number of potential projects. However, given the status of the 
Energy Hub concept with no firm, committed projects (other than the Gas Terminal Project which 
is the subject of this referral) it is not considered relevant to assess cumulative impacts of this 
Project with these potential projects.  

Further assessments will be undertaken to understand the cumulative impacts of this Project with 
the existing refinery site and broader industrial setting. This existing industry setting will form the 
baseline data taken into consideration for future studies required in the event that such projects 
eventuate as part of the future Geelong Energy Hub concept.   

 

 
20.   Investigation program 
 
Study program 

Have any environmental studies not referred to above been conducted for the project? 
  No      Yes   If yes, please list here and attach if relevant. 

 
 
Has a program for future environmental studies been developed? 

  No      Yes   If yes, briefly describe. 
 
Viva Energy has appointed a lead environmental consultant (AECOM) experienced in conducting 
environmental studies and obtaining approvals for major infrastructure projects. Viva Energy has 
a sound understanding of the studies required to ensure all potential impacts are appropriately 
assessed to enable the appropriate avoidance, mitigation and management measures are 
implemented. To achieve this, studies may include:  

 Marine biodiversity 
 Terrestrial and freshwater biodiversity  
 Surface water 
 Groundwater 
 Contamination and acid sulphate soils 
 Greenhouse gas  
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 Air quality 
 Landscape and visual  
 Social 
 Business 
 Noise and vibration 
 Lighting 
 Transport 
 Safety, hazard and risk 
 Land use 
 Aboriginal cultural heritage 
 Historic cultural heritage  
 Agriculture 

 
It is noted earlier in this referral that there are a number of areas where it is anticipated that there 
would be very limited potential for impacts such as agriculture, land use, groundwater and surface 
water, historic cultural heritage, landscape and visual, and transport due to the selected site 
characteristics. As such, there may be potential for a more ‘targeted’ scope for the required 
studies to support project approvals. 
 

 
Consultation program  

Has a consultation program conducted to date for the project? 
  No      Yes   If yes, outline the consultation activities and the stakeholder groups or 
organisations consulted. 

Viva Energy’s core business values – integrity, responsibility, curiosity, commitment and respect - 
are the foundation of how we approach our business endeavours. Viva Energy is committed to 
proactively engaging and consulting with all affected stakeholders throughout the life of the 
proposed Project to ensure there is a thorough understanding of the project scope, any potential 
impacts and to ensure there is a transparent feedback process. Consultation will be undertaken in 
accordance with Viva Energy’s Business Principles and Code of Conduct. 

In October 2019, Viva Energy commenced preliminary engagement to socialise the Gas Terminal 
Project as part of the future Geelong Energy Hub concept with individuals and stakeholders that 
would be directly involved in or impacted if it proceeded. This initial engagement primarily 
involved Commonwealth, State and local governments as well as key regulators.  

Subsequent engagement has expanded to include the refinery’s closest neighbours, local 
Geelong associations and businesses and the broader community primarily through the 
announcement of the Gas Terminal Project as part of the future Geelong Energy Hub concept in 
the media in June 2020, with information material available on the Viva Energy website.  

Communications with Project stakeholders are recorded in a consultation management database. 
A summary of consultation activities conducted to date is provided below. 

Table 7: Consultation activities conducted to date 

Date Event 
6 October 2019 Meeting with DELWP - Energy Demand, Programs and Safety Branch 
13 October 2019 Meeting with Department of Premier and Cabinet (DPC) - Energy, Resources 

and Environment Branch 
15 October 2019 Meeting with DELWP - Energy Demand, Programs and Safety 
15 November 2019 Meeting with Australian Energy Market Operator (AEMO) 
22 November 2019 Workshop with Victorian Regional Channels Authority (VRCA) and GeelongPort  
28 November 2019 Meeting with Australian Workers’ Union  
6 December 2019 Meeting with Department of Treasury and Finance(DTF) – Invest Victoria 
9 December 2019 Meeting with Geelong Grammar School 
13 December 2019 Meeting with Greater Geelong City Council 
16 December 2019 Meeting with DTF - Invest Victoria 
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14 January 2020 Meeting with EPA Victoria - Assessments and Permissioning 
17 January 2020 Meeting with WorkSafe 
21 January 2020 Meeting with DTF - Invest Victoria 
20 February 2020  Meeting with AEMO 
3 March 2020 Meeting with DELWP - Impact Assessment / Pipeline Regulation and DTF - 

Invest Victoria 

6 March 2020 Meeting with WorkSafe 
12 March 2020 Meeting with DELWP Barwon South West Region, VRCA and DTF - Invest 

Victoria 
13 March 2020 Meeting with CFA 
30 March 2020 Meeting with Energy Safe Victoria – Gas and pipeline safety and technical 

regulation 
27 April 2020   Meeting with DELWP - Barwon South West Region, VRCA and DTF - Invest 

Victoria 
29 April 2020 Pipeline route selection workshop with APA 
1 May 2020 Meeting with AEMO 
7 May 2020 Meeting with DELWP – Impact Assessment, Department of Jobs, Precincts 

and Regions (DJPR) – Regional Development Victoria and DTF - Invest 
Victoria  

24 June 2020 Meeting with DTF - Invest Victoria and DJPR - Regional Development Victoria 
30 June 2020 Meeting with DELWP - Pipeline Regulation 
July 2020 Webpage ‘go live’ 
15 July 2020  Meeting with DELWP – Impact Assessment, DJPR – Regional Development 

Victoria and Department of Transport (DoT) 
23 July 2020 Geelong Chamber of Commerce / business community virtual networking event 
27 July 2020 Meeting with Geelong Chamber of Commerce 
3 August 2020 Meeting with VRCA  
7 August 2020 Meeting with Committee for Geelong 
8 August 2020 Meeting with DELWP - Pipeline Regulation 
18 August 2020 Meeting with DELWP - Pipeline Regulation 
25 August 2020 Meeting with Greater Geelong City Council 
28 August 2020 Meeting with AEMO 
8 September 2020 Meeting with DELWP - Pipeline Regulation 
9 September 2020 Meeting with Australian Energy Regulator (AER) 
11 September 2020 Meeting with Geelong Grammar School 
15 September 2020 Meeting with Australian Pipelines Association (APA) 
15 September 2020 Meeting with WorkSafe 
18 September 2020 Meeting with APA 
18 September 2020 Meeting with City of Greater Geelong - Planning 
18 September 2020 Pre-referral meeting with EPA Victoria - Assessments and Permissioning / EES  
22 September 2020 Meeting with DELWP - Pipeline Regulation 
30 September 2020 Pre-referral meeting with DELWP - Impact Assessment  
6 October 2020 Meeting with DELWP - Pipeline Regulation 
20 October 2020 Meeting with DELWP - Pipeline Regulation 
2 November 2020 Pre-referral meeting with DAWE  
  

 

 
Has a program for future consultation been developed? 
   NYD       No       Yes   If yes, briefly describe.  
 
Viva Energy has developed a stakeholder consultation plan which will satisfy the requirements of 
all regulatory approvals (and an EES if required). The plan will utilise tools such as a project 
webpage, 1800 number and email address for public enquiries and responses. Due to COVID-19 
restrictions on large gatherings and face to face meetings, Viva Energy is evaluating the use of a 
Virtual Stakeholder Room platform which enables interested parties to engage with the proponent 
through a variety of media including information display boards, project videos, interactive 
materials, chat lines, links to related materials, live stakeholder sessions with technical experts, 
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Q&A responses and the like. The materials incorporated into the room can be updated regularly 
and, if implemented, would follow the traditional approach to face to face stakeholder engagement 
sessions at different times in the regulatory approvals process (and the EES process if required). 
Early materials in the room would engage on topics such as the approvals required, approvals 
process (and EES process if required), description and rationale for the project, intended 
environmental studies etc. As the project progresses, materials would move more towards 
presentation of key study findings, design iterations, sessions with specialists etc. Towards the 
culmination of the approvals process, details on public exhibition and submissions (and the EES 
panel inquiry process if required) would be provided as well as links to approvals (and the EES if 
required) documentation. 

Viva Energy has also prepared a Pipeline Consultation Plan in accordance with Part 4, Division 1 
of the Pipelines Act 2005 and requirements of the Pipelines Regulations 2017 specifically for the 
pipeline component of this Project. The purpose of the plan is to articulate how Viva Energy 
proposes to consult and interact with all interested stakeholders, particularly landowners and 
occupiers, likely to be affected by the construction and operation of the pipeline.  
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Authorised person for proponent:   

I, Robert Mackie, Project Manager: Viva Energy Gas Terminal Project, confirm that the information 
contained in this form is, to my knowledge, true and not misleading.   
 

Signature ___ ___ 
 

   Date 6th November 2020 
 
 
 
Person who prepared this referral:  

I, Jeffery Smith, Market Sector Leader – Environment, Power & Industrial ANZ, confirm that the 
information contained in this form is, to my knowledge, true and not misleading.   
 

Signature _______ _ 
 

   Date 6th November 2020 
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