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Executive Summary 

Project background 
The Colac Pipeline provides the bulk water supply to the township of Colac, Victoria, from reservoirs in the Otway 
Ranges. Sections of the pipeline have been progressively replaced in recent years, and remaining sections are 
subject to progressive replacement and upgrade to maintain a secure water supply for Colac. 

The Colac Pipeline Upgrade (the ‘proposed action’/the Project) includes the proposed replacement of five sections 
of the existing Colac Pipeline (approximately 4.3 kilometres (km) in total length). These sections are located within 
a pipeline corridor in part of the Great Otway National Park and the Otway Forest Park. 

GHD Pty Ltd (‘GHD’) was engaged by Barwon Water to assist with planning and environmental approvals matters 
for the Project. In accordance with the Commonwealth Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act), the potential for impacts on Matters of National Environmental Significance (MNES) in the 
vicinity of the proposed action area necessitated referral of the Project to the Commonwealth Department of 
Climate Change, Energy, the Environment and Water (DCCEEW) during 2022. Following the Project being 
deemed a controlled action, DCCEEW advised that assessment would be via the Preliminary Documentation 
pathway. 

Purpose 
This document is the Preliminary Documentation that has been prepared to address DCCEEW’s information 
requests. This document includes several attachments that provide supporting information to adequately address 
DCCEEW’s information requirements.  

Scope of the proposed action 
The proposed action comprises the Colac Pipeline Upgrade and encompasses all activities associated with the 
development and operation of the infrastructure. The Colac Pipeline Upgrade project covers the replacement of 
five high-risk pipeline sections (Sections 19, 20, 21, 23 and 25i) (approximately 4.3 kms in total length) of the 
existing Colac Pipeline. 

Construction activity will be typically contained to a 10-metre wide construction corridor (including ancillary works 
and access routes). The construction corridor will be generally within the existing pipeline corridor, with isolated 
widenings at discrete locations for stockpiling of construction materials and safe movements of construction 
vehicles. 

The construction of the pipeline will be primarily ‘offline’. The new pipe will be laid in a trench typically 1.2 metres 
wide (varying up to 4 metres wide at some locations) alongside the existing operational pipeline which must 
remain in service. In some places along the pipeline alignment, there is an existing redundant and duplicate 
pipeline. In these areas, the new pipe will replace the redundant pipe in the same alignment via the construction 
method known as ‘lift and relay’. The existing redundant pipe will be removed, and the new pipe laid in the same 
alignment. 

Operational activities during the construction phase of the upgrade will include shutdown and isolation of the 
existing pipelines to facilitate connection of the new pipeline and recharging of the new main upon successful 
commissioning. 

Operation and maintenance activities after completion of the upgrade will include routine inspections of the 
pipeline corridor to make sure safe access is maintained, mowing/slashing of the corridor, testing of pipeline 
fittings and repair of any damaged fittings. More significant maintenance would include repair of a burst in a 
section of the existing aged pipelines. Such a burst can cause significant damage to the access track and 
surrounding area, along with major disruption to the Colac water supply. The upgraded pipeline will significantly 
reduce the risk of bursts in those sections for the life of the new asset. 
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On this basis, the proposed action is likely to result in an adverse residual significant impact on the Gang-gang 
Cockatoo, Yellow-bellied Glider and Long-nosed Potoroo. 

Offsets 
Barwon Water has already obtained environmental offsets for the loss of native vegetation under the Victorian 
Guidelines for the removal, destruction or lopping of native vegetation and FFG Act listed flora and fauna species.  

A proposed Offset Strategy has been prepared, which presents a summary of the potential residual impacts and 
subsequent offset requirements for the Project under Commonwealth legislation, along with the proposed Offset 
Strategy by which the Project will offset those residual impacts. The Offset Strategy fulfils the requirements of the 
EPBC Act Environmental Offsets Policy for the proposed action to submit an ‘Offset Strategy’. 

To provide the offsets to counterbalance the potential residual significant impacts, two offset sites have been 
identified and form part of the proposed Offset Strategy: 

1. Offset site 1 –  Kawarren. 
2. Offset site 2 – 245 Distillery Creek Road, Aireys Inlet. 

Public Review 
Preliminary documentation was published for a 10-day public comment period between 19 October to 2 November 
2023. Barwon Water advertised and invited community and stakeholders to provide feedback on the proposed 
action via an online submission portal, and public display at the Colac Community Library and Learning Centre 
and State Library of Victoria. A total of one public submission was received and addressed in the Final Preliminary 
Documentation (this document), as detailed in Section 12 and Attachment 14. The Final Preliminary 
Documentation will be submitted for the Commonwealth Minister for the Environment and Water’s assessment 
decision. The Final Preliminary Documentation will be published by Barwon Water for information. 
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– Vegetation to be removed and retained will be clearly demarcated on site prior to commencement of works 
(Condition 7) 

– Native vegetation offsets have been secured in accordance with Conditions 12 to 14 of the planning 
permit, with evidence provided to the satisfaction of Colac Otway Shire 

– Offsets relating to MNES will be secured using the process outlined in the DCCEEW guidance – 
Environment Offset Policy (DSEWPaC 2012) and in Attachment 10: Offset Strategy for the Colac Pipeline 
Upgrade Project (GHD, 2023d) 

– A ‘works within road reserve permit’ will be obtained prior to any works being undertaken on council-
managed road reserves within the Colac Otway Shire 

– An ‘Asset Protection Permit’ with regards to council infrastructure will be obtained from Colac Otway Shire 
at least seven prior to commencement of works 

– A ‘permit to take protected flora’ will be obtained from DEECA as per requirements of the Flora and Fauna 
Guarantee Act 1988 (FFG Act), prior to commencement of works 

– The Preliminary Documentation process will be completed in accordance with the requirements of 
DCCEEW, the EPBC Act, and associated regulations/guidelines/policy requirement. Ministerial approval of 
the controlled action will be obtained prior to commencement of works. 

– Further community engagement, including (see also Section 8.1): 
• Updates to be provided to site neighbours and nearby residents prior to construction and regularly 

throughout the construction phase with regards to construction timeframes, potential traffic and noise 
impacts, as well as alternative access to their properties if required 

• Broader community engagement to inform local residents, businesses, and community groups about the 
Project, environmental assessments undertaken and mitigation measures proposed 

• Inviting public comments on Preliminary Documentation over a minimum 10-day period as part of the 
EPBC Act assessment process 

2.2.2 Construction 
The total action area (proposed development footprint or Project area) is 11.48 ha, comprising the extent within 
which proposed permanent and temporary project activities will occur, including vegetation clearing, pipeline 
trenching, construction laydown areas, No-go zones, access roads and intersections within the construction 
corridor. No-go zones comprise 3.13 ha of the development footprint. The majority of the development footprint is 
a 10 m-wide construction corridor throughout the 4.3 km length of the proposed pipeline upgrade.  

The development footprint includes a disturbance footprint of 7.81 ha, which equates to the area of proposed 
native vegetation removal. This includes 0.151 ha of native vegetation previously removed as part of the 
geotechnical investigation stage. 

The native vegetation removal area (7.81 ha) is a worst-case scenario estimate based on a maximum trench width 
of 4.0 m. By using trench shields to minimise trench width (typically to 1.2 m) and implementation of mitigation 
measures (outlined in section 5), the total disturbance footprint and vegetation removal area are likely to be 
reduced. 

The construction of the pipeline will be primarily ‘offline’. Sections of new pipe will be laid in a trench alongside the 
existing operational pipeline, which must remain in service during construction. In some places along the pipeline 
alignment, there is an existing redundant and duplicate pipeline. In these areas, new pipe will replace the 
redundant pipe in the same alignment via a ‘lift and relay’ construction method. The existing redundant pipe will be 
removed, and the new pipe laid in the same alignment. Barwon Water propose to construct the new pipeline as 
follows: 

– 600 mm diameter (nominal) pipeline to be installed via open cut trenching, with short sections of 250 to 
375 mm diameter (nominal) pipeline at the connection points to existing pipelines 

– In general, the pipeline will be installed at a depth of between 1.8 and 2.0 m (from ground surface to 
bottom of pipe), with minor increases in depth at discrete locations 

– The excavation trench width is typically 1.2 m, with wider excavations required for connections to existing 
infrastructure, up to a maximum of 4.0 m wide 
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2.2.3 Operation and maintenance 
Operational activities associated with the existing pipeline during the construction phase of the upgrade will include 
shutdown and isolation of the existing pipelines to facilitate connection of the new pipeline, followed by recharging 
of the new main upon successful commissioning.  

Operation and maintenance activities after completion of the upgrade will be for the existing pipeline, including 
routine visual inspections of the pipeline corridor for issues and faults, mowing/slashing of the corridor and 
maintenance of safe access, testing of pipeline fittings and repair of any damaged fittings.  

More significant maintenance would include repair of a burst in a section of the existing aged pipelines. An 
example of a pipeline burst is shown in Plate 1. Such a burst can cause significant damage to the access track 
and surrounding area, along with major disruption to the Colac water supply and Colac community (see Plate 1). 
The upgraded pipeline will significantly reduce the risk of bursts in those sections for the life of the new asset.  

 
Plate 1 Example of a pipeline burst incident on the existing Colac Pipeline 

2.3 Changes to the Proposed Action Since Referral 
Since Referral of the proposed action on 28 October 2022, two (2) changes to the referred proposed action have 
occurred. These changes are described below and summarised in Table 5: 

1. The previously proposed offsite (external to the pipeline corridor) laydown area will no longer be required. 
There will be sufficient space within the defined construction corridor and within nearby road reserves to 
establish laydown areas and construction site amenities.  
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3. Description of the Environment  

3.1 Overview 
3.1.1 Current condition of the environment 
The sections of the existing Colac Pipeline that are to be replaced are in road reserves adjacent to the Otway 
Forest Park, the Great Otway National Park and private land. These parks are part of a large continuous reserve 
system spanning many thousands of square kilometres located within the Otway Plain (OtP) bioregion, 
transitioning into the Otway Ranges (OtR) bioregion. As such, the overall ecological condition of the action area 
and surrounds is considered to be moderate to high. 

The pipeline itself is located within an existing corridor containing modified native vegetation and a gravel access 
track (Pipeline Road) for Barwon Water operational access. The existing pipeline corridor varies in width from 5 m 
to 12 m including the access track.  

Native vegetation in the pipeline corridor is regularly slashed for access requirements. This maintains understorey 
vegetation to a height of approximately 20 cm, except for occasional/ scattered trees. The pipeline corridor crosses 
several waterways with associated riparian habitats. 

The intact forest and woodland areas adjoining and surrounding the pipeline corridor provide high habitat value for 
native flora and fauna species. Land surrounding the proposed action area is characterised by dense native forest 
and woodland. 

The pipeline corridor is largely cleared of woody debris (e.g., logs and branches), unlike the adjoining forest and 
woodland, which contains woody debris of large and small logs. Each habitat zone recorded was of moderate 
diversity and in moderate condition. 

The proposed action area within the existing pipeline corridor consists of moderate to high quality native 
vegetation habitats. The overall ecological condition of the proposed action area is moderate to high.  

Environmental condition aspects relating to bushfire, weeds, soils issues, and other required matters are 
discussed further below. 

3.1.2 Existing or proposed uses  
The proposed action area contains an existing operational underground water supply pipeline to Colac township 
and surrounds, along the length of the alignment. The pipeline corridor and the pipeline itself are regularly 
maintained. This involves routine visual inspections of the pipeline corridor for issues, slashing of the corridor, 
maintenance of safe access, routine testing of pipeline fittings and repair of any damaged fittings. The surrounding 
area includes the Great Otway National Park and the Otway Forest Park as described in section 3.1.1. 

Existing roads and access to the alignment is described in section 3.3.2. 

The Otway Forest Park (OFP) is not a reserve but publicly owned forest, managed by Forest Fire Management 
Victoria (FFMVic) for multiple commercial, recreation and conservation purposes. The portion of the OFP 
overlapping the proposed action area (Section 19 and 20 west of Pipeline Road, South of Fawcett Track; see 
Figure 1) is part of a multiple use zone. Activities permitted within the multiple use zone include recreational 
activities (e.g., four-wheel driving, trail bike riding, horse riding, dog walking, collection of fallen wood for 
campfires), and commercial activities (e.g., firewood and minor forest produce collection with permits) (PV and 
DSE, 2009). 

The east of Pipeline Road along Section 19 and 20 is private property (Figure 1). The land is zoned for farming 
with an environmental significance overlay (ESO). Activities permitted within this zone within the Colac Otway 
Shire include dwellings, bed and breakfasts, various agriculture and timber production – within restrictions and 
permitting requirements. Under the ESO, a permit is required to remove, destroy, lop any vegetation, with 
exemptions.  

The proposed action area around Pipeline Road has been proposed to be part of a fuel break network to be 
established in the Barwon South West region as part of DEECA’s Strategic Fuel Breaks (SFB) program. FFMVic 
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(2021) defines a fuel break as: ‘a strip of land where vegetation has been permanently modified to reduce rate of 
spread and intensity of fire for the direct protection of assets and/or to assist fire control’. The proposed fuel breaks 
are priority bushfire management measures identified by FFMVic Chief Fire Officer and are strategically placed 
across the landscape to protect communities from bushfires. 

The proposed fuel break network within the proposed action area is expected to be actively maintained by 
FFMVic, so that ground fuel is kept in a short condition and there is a reduced tree canopy.  

The planning for Strategic Fuel Breaks program by FFMVic is ongoing to assess the values, refine the footprint 
and priorities around the construction of Strategic Fuel Breaks. Online mapping for the Joint Fuel Management 
Program between FFMVic and the Victorian Country Fire Authority (CFA) does not indicate any Strategic Fuel 
Breaks work in the proposed action area between 2023 and 2025 (FFMVic, 2022). 

See also Section 3.3.1 of this report – Land use and zoning – for further information on land uses. 

3.1.3 Outstanding natural features and/or any other important or 
unique values 

Four of the five km of the proposed action area (pipeline corridor) are located within the Great Otway National 
Park, with Section 19 and 20 west of Pipeline Road, South of Fawcett Track occurring within the Otway Forest 
Park.  

While the existing pipeline corridor contains modified vegetation/habitat, adjoining areas contain intact native forest 
and woodland providing fauna habitat. No other specific outstanding natural features or important/ unique/ 
protected/ significant values are present in the vicinity of the proposed action area.  

3.2 Physical Environment 
3.2.1 Gradient  
The proposed action area is situated in the northern foothills of the Otway Ranges. The topography of the 
proposed action area can generally be described as undulating, or flat to rolling (less than 20% slope), though with 
some moderately steep sections, mostly on the northern side of Porcupine Creek. 

The northernmost point of the proposed action area near the junction of Pipeline Road and Gold Hole Road is 
approximately 245 m Australian Height Datum (AHD). Heading south, the pipeline alignment is undulating with 
several creek crossings. The lowest elevation of the alignment is at Porcupine Creek (137 m AHD) before rising 
again to 260 m AHD at the southernmost point. The maximum elevation is around 274 m AHD.  

3.2.2 Geology and soils 
The geology and associated soil types of the proposed action area are as follows (as per Colac Pipeline Upgrade 
(W1426) Geotechnical Factual Report, prepared by GHD for Barwon Water, July 2020): 

– Primarily calcareous silt (Gellibrand Marl (Tmi) within Sections 21 and 23, and Demons Bluff Formation 
(Ted) within Section 25(i)), with soils characterised as silty sand 

– Smaller areas of fluvial braided stream deposits (Wiridjil Gravel/Eastern View Formation (Tan/Tae1 and 
Tae2)), primarily in Sections 19 and 20, with soils characterised as sand 

– Areas of colluvium and gully alluvium (Qrc) near Dividing Creek in Section 25(i) and Porcupine Creek in 
Section 23, with soils characterised as silty sand 

The geotechnical assessment undertaken by GHD (as per the Colac Pipeline Upgrade – Geotechnical Planning 
Declaration, GHD 2022c) advised that: 

– No landslide features were identified during the action area walkover. Based on site observations, the 
removal of vegetation required for construction is not considered to be a potential trigger for landslides 
along the pipeline alignment. No further landslip assessment or landslip risk assessment is recommended. 

– Areas of rill erosion were observed in some areas of the alignment during the walkover. These are likely to 
have been initially triggered by vehicular activity or construction activity (pipeline maintenance). The soils 
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along the alignment are prone to erosion, so adequate erosion/sedimentation control measures should be 
put in place during construction with revegetation upon completion of construction (sections 5.3 and 5.4). 

– Landslide and erosion risk will be reduced by the replacement of aged leaking infrastructure 

3.2.3 Hydrology 
The existing pipeline corridor crosses several minor unnamed waterways and two named waterways (Dividing 
Creek and Porcupine Creek) with associated riparian habitats, as shown in Figure  2. Porcupine Creek is a major 
stream at the point where it crosses the pipeline corridor, with a catchment of over 16 km2 at that location. 

The proposed action area is within the Corangamite Catchment Management Authority (CCMA) area. The 
northern part of the action area (approximately until the junction with Pipeline Road/Link Track) is within the upper 
catchment of the Barwon River, while the remainder of the alignment is within the catchment of the Gellibrand 
River. 

The proposed action area is within the Hopkins-Corangamite Groundwater Catchment. Outcrops of the Dilwyn 
groundwater formation may be present in the vicinity. 

3.3 Social, Economic and Cultural Environment 
3.3.1 Land use and zoning  
The proposed action area is primarily located within and surrounded by the Public Conservation and Recreation 
Zone (PCRZ), with some Farming Zone (FZ) adjacent. No zoning changes are proposed, however, under the 
Colac Otway Shire Planning Scheme, a planning permit is required for works within these zones.  

A planning permit is also required for works within overlays applicable to the proposed action area, including the 
removal of vegetation on land within an Erosion Management Overlay (EMO1), removal of native vegetation on 
land within an Environmental Significance Overlay (ESO3), Significant Landscape Overlay (SLO1) and Clause 
52.17 Native Vegetation.  

A planning permit for the Colac Pipeline Upgrade was received from the Colac Otway Shire on 2 August 2022 
(Attachment 3). 

3.3.2 Use of existing road infrastructure 
As per section 2.2.2, existing roads and access tracks will be used during construction and various construction 
equipment will be transported as such. Ongoing access during operation and maintenance will occur as described 
in section 2.2.3.  

The existing pipeline is within a regularly slashed corridor, which contains a crushed rock access track. There are 
various access points to this access track via several local roads. The access track and local roads are all rural, 
unsealed roads that traverse through both vegetated areas and farmland and connect to more significant sealed 
roads in the area. More specifically, construction access to the proposed action area of each respective pipeline 
replacement section will likely be made via the following arrangements: 

– Access to the pipeline corridor for the Section 25i replacement can be made from either the north via 
Barongarook Road (existing unsealed local road), or from the South via either Parks Lodge Road (from the 
east) or Pipeline Road (from the west). Both of these are unsealed local roads 

– Access to pipeline corridor for the Section 23 replacement can also be made from the north also via either 
Parks Lodge Road or Pipeline Road (same roads as Section 25i) 

– Access to the pipeline corridor for the replacement Sections 19, 20 and 21 of the pipeline can be made 
from the North via Pipeline Road (existing unsealed local road) 

The above is in line with the red ‘Access Routes’ linework depicted in Figure 2. 

Exact directions of travel and access arrangements will be confirmed once the construction contractor has 
prepared traffic management plans and had further consultation with council. The condition of and ability to use all 
of the roads may also vary depending on recent weather conditions, local traffic impacts and other third-party 
traffic impacts in the area. 
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Any of the above-described access arrangements may also be used for ongoing operational maintenance, 
depending on the geographical location of the maintenance task and condition of the roads at any point in time. 
Any operational access will be made via existing defined local roads and access tracks, as is done for 
current/existing pipeline corridor maintenance. 

3.3.3 Heritage 
3.3.3.1 Commonwealth heritage places and other places of heritage value 
There are no Commonwealth heritage places located within 10 km of the proposed action area.  

The action area does not intercept any place listed on the Victorian Heritage Register or Victorian Heritage 
Inventory and is not located within any local Heritage Overlays under the Colac Otway planning scheme (DELWP, 
2022). 

3.3.3.2 Indigenous heritage values 
The proposed action is in a Native Title claim area (Eastern Maar VC2012/001) under the Commonwealth Native 
Title Act 1993 (refer map of claim area in Attachment 4). The Eastern Maar Aboriginal Corporation is also the 
Registered Aboriginal Party under the Victorian Aboriginal Heritage Act 2006 (AH Act). Pursuant to the 
requirements of the AH Act, a mandatory Cultural Heritage Management Plan (CHMP) has been prepared and 
approved for the Project (CHMP reference no. 16600; Biosis, 2022) (Attachment 5 of this report). 

The CHMP was required because works are being undertaken within a National Park and will involve significant 
ground disturbance within areas of Cultural Heritage Significance. As informed by the CHMP, three Aboriginal 
places will be impacted by the works. For one of these places, there are no longer any tangible remains at this 
location and no mitigation is required. Specific Management Conditions are identified in the CHMP for the other 
two places, including custody and management actions for both locations, and mitigation measures (survey and 
collection/salvage prior to works, and fencing for the duration of works) for one location. 

The CHMP is attached for DCCEEW review (Attachment 5) but will be redacted in the public version of this report 
due to cultural sensitivities.  

3.4 Ecological Environment 
3.4.1 Flora and fauna 
3.4.1.1 Ecological assessments  
A range of ecological assessments (including desktop assessments, field assessments and targeted surveys) 
have been undertaken to understand and document the potential impacts of the Project on ecological values. Most 
recent ecological assessment for the Project has been in relation to potential impacts on threatened communities 
and species listed under the EPBC Act.  

GHD completed ecological surveys of the proposed action area during 2019, 2020 and 2022 (refer Attachment 2 
and Attachment 6). 

In addition to the proposed action area (11.48 ha), other terms used when describing the area considered during 
the ecological assessments include: 

– Study site: an area of approximately 34.12 ha that incorporates a 15 m wide section on both sides of the 
existing track from the edge of the verge. The study site includes the proposed action area and intact 
vegetation of the Great Otway National Park and Otway Forest Park alongside the existing pipeline 
corridor.  

– Study area: refers to a broader region surrounding the study site (i.e., includes areas that are outside the 
proposed action area). The study area for this assessment includes the study site and a 10 km buffer. This 
description covers a much broader area than the expected zone of impact, and the additional information 
captured has been used to provide context to assess the significance of ecological features identified 
within the proposed action area. The study area was assessed at a desktop level. 
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3.4.1.2 Vegetation  
Land surrounding the proposed action area is characterised by dense native vegetation (within National Park and 
State Forest) which extends for more than 1 km either side (east and west) of the corridor. 

The pipeline corridor is dominated by modified native vegetation, regularly slashed to maintain to a height of 
approximately 20 cm, with the exception of the occasional large tree. The pipeline corridor is largely cleared of 
woody debris (e.g., logs, branches), unlike the adjoining remnant forest and woodland. Each habitat zone recorded 
was of moderate diversity and in moderate condition. 

The field assessment (Attachment 6) resulted in observations and mapping of five Ecological Vegetation Classes 
(EVCs) within the study area: 

– Lowland Forest (EVC 16) 
– Heathy Woodland (EVC 48) 
– Sedgy Riparian Woodland (EVC 198) 
– Swampy Riparian Woodland (EVC 83) 
– Wet Heathland (EVC 8) 

No threatened vegetation communities listed under the EPBC Act or the FFG Act were observed within the study 
area. Further detail regarding vegetation in the study area is provided in the Ecological Impact Report (Attachment 
6), Section 3.5 – native vegetation and vegetation quality assessment, pp21-27. 

3.4.1.3 Flora and fauna  
During the field assessment (Attachment 6), a total of 103 species were observed, including 93 native and 10 
introduced species. The species composition along the pipeline corridor is consistent with the contiguous large 
areas of adjoining remnant forest. The intact forest and woodland areas of the Great Otway National Park and 
Otway Forest Park adjoining the pipeline corridor provide high habitat value for native flora and fauna species. 

A total of 16 rare or threatened flora species are known or considered likely to occur within the proposed action 
area, including two (2) EPBC-listed species: Green-striped Greenhood (Pterostylis chlorogramma), and Leafy 
Greenhood (Pterostylis cucullata), both listed as Vulnerable. A total of three rounds of targeted surveys were 
undertaken in addition to the detailed assessment (October 2019, December 2019, July 2020). Two rounds of 
targeted surveys aligned with the flowering times of the EPBC Act listed species, and no EPBC Act-listed 
threatened flora species were identified during these surveys or any other survey times. See Section 3.6.3.1 for 
details on methods and results with regards to the targeted surveys. 

Thirty species of flora protected under the FFG Act were identified during the field assessment and targeted 
surveys. There were four flora species considered rare in Victoria (DEPI, 2014) identified during the field 
assessments in 2019 to 2020:  

– Eucalyptus falciformis (Western Peppermint) was observed flowering at the intersection of Colac-
Olangolah Pipeline Track and Pipeline Road 

– Monotoca glauca (Currant-wood) individuals were observed along the pipeline corridor 
– Lobelia beaugleholei (Showy Lobelia) occurred in a few discrete locations of the study area 
– Nematolepis squamea subsp. Squamea (Satinwood) – a few plants were identified during the targeted 

surveys 

Surveys conducted during 2019, 2020 and 2022 recorded 69 fauna species, including 65 native species (eight 
mammals, 54 birds, three amphibians) and four non-native species.  

Twelve fauna species of conservation significance are known from or have potential habitat within the study area. 
EPBC-listed fauna species known or likely to be present in the proposed action area include:  

– Gang-gang Cockatoo (Callocephalon fimbriatum) 
– Yellow-bellied glider (south-eastern) (Petaurus australis australis) 
– Southern Long-nosed Potoroo (Potorous tridactylus trisulcatus) 
– Southern Brown Bandicoot (eastern/south-eastern) (Isoodon obesulus obesulus) 
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In addition to the four EPBC Act listed fauna species recorded during the ecological surveys, there is potential for 
two other EPBC Act listed threatened fauna species to occasionally occur within the proposed action area – the 
Swamp Antechinus and Spot-tailed Quoll (see Attachment 1).  

3.4.2 Weeds 
Although weeds including noxious weeds were recorded within the proposed action area during recent ecology 
surveys (predominantly Watsonia sp., and introduced grasses), these comprised less than 1% coverage of 
vegetation within the area and no large infestations of weeds were recorded.  

The weed species Cirsium vulgare (Spear Thistle) which was identified during the field assessment is listed as a 
noxious weed in the Corangamite Catchment Management Authority (CMA) region under the Catchment and Land 
Protection Act 1994 (CaLP Act).  

3.4.3 Bushfire 
Bushfire is an integral part of eucalypt forest and woodland ecology, and wildfire occurs at times in this 
environment. In the absence of fire, forest fuels (leaf litter, shed bark, etc.) accumulate over time, increasing the 
risk of a higher intensity fire if an uncontrolled fire was to occur. Fuel reduction burns are undertaken in the 
proposed action area periodically by land managers to minimise fire risks to nearby property, assets, and 
communities, and to reduce the risks of more intense wildfires with increased impacts on ecological values. As 
discussed in section 3.1.2, the proposed action area around Pipeline Road (see Figure 2) has been proposed to 
be part of a fuel break network to be established in the Barwon South West region for DEECA’s Strategic Fuel 
Breaks program.  

Fuel reduction burns were conducted by the then Victorian Department of Environment, Land, Water and Planning 
(DELWP) (now Department of Environment, Energy and Climate Action (DEECA)) in April 2022, within Sections 
19 and 20 of the proposed action area (southernmost parts, south of the Fawcett Track/Pipeline Road 
intersection). Figure  3 shows the extent of these burns. Plate 2 shows part of this recently burnt area adjacent the 
proposed action area. The area to the east of this intersection was also previously burnt by DELWP in 2018.  

At the time of the May 2022 ecology survey, groundcover species were already regenerating within burnt areas. 
The burn appeared to have been of varying intensity with a mosaic of burnt and unburnt areas of understorey. The 
tree canopy was mostly intact. Some lower hollows (e.g., <4 m above the ground) were burnt, but hollows greater 
than 4 m above ground level appeared unburnt. Many of the hollow-bearing trees and some large hollow logs on 
the ground were unburnt. Prior to undertaking the burn, forest fuels had been cleared from around the base of 
many large old trees to reduce chance of burning.  

The effects of fire on this small portion of the proposed action area has not significantly modified the vegetation or 
habitat of the area. 
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Plate 2 Recently burnt area adjacent the proposed action area  
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Species considered unlikely or highly unlikely to occur within the proposed action area were excluded from the 
assessment. 

MNES species considered relevant to the assessment are described below. In summary: 

– No threatened ecological communities occur or are likely to occur within the proposed action area 
– Two flora species Green-striped Greenhood (Pterostylis chlorogramma) and Leafy Greenhood (Pterostylis 

cucullata), both listed as Vulnerable under the EPBC Act 
– Six fauna species: 

• Gang-gang Cockatoo (Callocephalon fimbriatum) – Endangered 
• Yellow-bellied Glider (south-eastern) (Petaurus australis australis) – Vulnerable 
• Long-nosed Potoroo (southern mainland) (Potorous tridactylus trisulcatus) – Vulnerable 
• Spot-tailed Quoll, Spotted-tail Quoll, Tiger Quoll (south-eastern mainland population) (Dasyurus 

maculatus maculatus) – Endangered 
• Southern Brown Bandicoot (eastern), Southern Brown Bandicoot (south-eastern) (Isoodon obesulus 

obesulus) – Endangered  
• Swamp Antechinus (Antechinus minimus maritimus) – Vulnerable 

3.6.2 Listed threatened ecological communities 
The PMST identified one EPBC-listed threatened ecological community as having potential to occur within 10 km 
of the proposed action area: the critically endangered White Box-Yellow Box-Blakely’s Red Gum Grassy 
Woodland and Derived Native Grassland.  

The community is characterised by a species-rich understorey of native tussock grasses, herbs and scattered 
shrubs, and the dominance, or prior dominance, of White Box, Yellow Box or Blakely’s Red Gum trees. The tree-
cover is generally discontinuous and consists of widely-spaced trees of medium height in which the canopies are 
clearly separated (Yates & Hobbs, 1997, cited in TSSC, 2006).  

In Victoria, the ecological community can be a component of the following EVCs in the Highlands – Northern Fall, 
Northern Inland Slopes, Riverina and Goldfields Bioregions: 47 – Valley Grassy Forest, 55 – Plains Grassy 
Woodland, 175 – Grassy Woodland (TSSC, 2006). 

None of the EVCs recorded within the study site or proposed action area align with this community. None of the 
tree species characteristic of this community were recorded within the proposed action area.  

This community was not identified during ecological field surveys within the proposed action area, nor is it 
considered likely to occur within the action area owing to a lack of suitable environmental attributes (Attachment 
6).  

3.6.3 Threatened flora species 
The PMST search identified 16 EPBC-listed flora species as having potential to occur within the proposed action 
area. It is unlikely that 14 of the 16 species would occur within the proposed action area as suitable habitats were 
not present, and/or the species was not recorded during targeted surveys. Additional technical information on 
survey methods, flora species, habitats and study findings is provided in Attachment 6: Ecological Impact Report 
and appendices within: 

– Colac Pipeline Upgrade (W1426) Targeted threatened flora species survey results October 2019 
– Colac Pipeline Upgrade (W1426) Targeted threatened flora species survey results December 2019 
– Colac Pipeline Upgrade (W1426) Targeted threatened flora species survey results July 2020 

3.6.3.1 Green-striped Greenhood and Leafy Greenhood (Pterostylis spp.)  
Potentially suitable habitat was identified within the study area for two threatened orchid species: Green-striped 
Greenhood (Pterostylis chlorogramma) and Leafy Greenhood (Pterostylis cucullata), both listed as Vulnerable 
under the EPBC Act.  
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3.6.4 Threatened fauna species 
The PMST search identified 21 EPBC-listed fauna species as having potential to occur within the study area. It is 
unlikely that the majority of these species would occur within the proposed action area as suitable habitats are not 
present. The following sections address the presence or likelihood of species where suitable habitat are present. 
Additional technical information on survey methods, fauna species, habitats and study findings is provided in the 
following reports: 

– Attachment 1: Colac Pipeline Upgrade – EPBC Self-Assessment Report (GHD, 2022a) 
– Attachment 2: Targeted Surveys for Yellow-bellied Glider and Gang-gang Cockatoo – Colac Pipeline 

Project – Survey Report (Revised) (GHD, 2023a 
– Attachment 6: Ecological Impact Report (GHD, 2021) 
– Attachment 7: Greater Glider memo (GHD, 2022b) 1 
– Attachment 8: Proposed Offset Site  Kawarren – Targeted fauna and vegetation survey 

report (GHD, 2023b) 
– Attachment 8: Proposed Offset Site 245 Distillery Creek Road, Aireys Inlet – Targeted fauna and 

vegetation survey report (GHD, 2023c). 

3.6.4.1 Gang-gang Cockatoo (Callocephalon fimbriatum)  
The Gang-gang Cockatoo (Endangered EPBC Act) is known from the study site, having 365 historical records 
(VBA, 2023 and ALA, 2023) from the study area (10 km area surrounding the study site). Habitat assessments and 
targeted surveys for Gang-gang Cockatoo completed in May 2022 and November – December 2022 and January 
2023 demonstrated the presence of Gang-gang Cockatoo foraging habitat and potential nesting habitat within and 
surrounding the study site. All surveys recorded few instances of Gang-gang Cockatoos using habitat within the 
study site. In both seasons, Gang-gang Cockatoos were sighted flying through the forest, resting and/or foraging 
mostly in the northern section of the Project alignment. 

During the targeted surveys, the species was recorded on 11 different occasions (different dates/times) across 
four locations during diurnal and opportunistic bird surveys within the study site. During the May (non-breeding 
season) survey, a pair of Gang-gangs (male and female) was regularly observed resting and/or foraging in the 
same general location in the northern section of the study site on five different mornings at generally the same 
time. Similarly, during the November-December survey (breeding season), Gang-gang Cockatoos were recorded 
outside the study site, in the same habitat and general location as the birds recorded during May 2022 surveys.  

None of the Gang-gang Cockatoos observed were seen to occupy hollow-bearing trees or interact with any 
hollows. Two other species: Yellow-tailed Black Cockatoo and Crimson Rosella were observed during diurnal bird 
surveys moving in and out of hollows. Table 9 provides a summary of the survey methods and effort used for this 
assessment to determine the occurrence and habitat quality and extent for this species within the action area. See 
attachment 2 for detailed survey methods and results for the Gang-gang Cockatoo for this project. 

 
1 The Greater Glider is unlikely to occur within the study area and is therefore not discussed within this report; however, this species is 
addressed in a separate attachment due to changes in modelled distribution subsequent to the original ecological assessment work. 
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The Spot-tailed Quoll was assumed to be present within the study site and vegetated areas of the proposed action 
area based on presence of suitable habitat and nearby historical records. Due to the lack of suitable habitat (e.g., 
logs and dense ground cover) in the modified vegetation of the pipeline corridor, and location of habitat (e.g., 
primarily along the edge of an access track) this species is unlikely to den or breed within the proposed action 
area.  

The Recovery Plan for the species (DELWP, 2022) lists the Great Otway National Park as an important 
population. The Spot-tailed Quoll occupies a range of forest habitats, particularly wet eucalypt forests associated 
with rocky outcrops, extensive riparian vegetation and high levels of ground dwelling prey. They have a large 
home range in excess of 580 ha but could be up to 2200 hectares, which is influenced by the quality of habitat and 
availability of den sites (SWIFFT, 2022a). Males can use one or more den sites, which can be made in hollow logs, 
hollow trees, rock crevices and caves. During a single night an individual may range over several kilometres. 
Movement of males is greater than females, particularly during the breeding season, which extends from April to 
July. Females may carry up to six young, which become independent after 18 weeks (SWIFFT, 2022a).  

The Spot-tailed Quoll is predominantly nocturnal and rests during the day in dens (Jones et al., 2001 in DoE, 
2022). Habitat requirements include suitable den sites such as hollow logs, tree hollows, rock outcrops or caves 
(DoE, 2022). Individuals also require an abundance of food, such as birds and small mammals, and large areas of 
relatively intact vegetation through which to forage (NSW NPWS, 1999 in DoE, 2022). They are proficient climbers 
and opportunistic feeders, feeding on terrestrial and arboreal prey such as small mammals (e.g., antechinus, bush 
rat), medium sized mammals (possums, gliders, and rabbits), birds and insects. Larger mammals such as 
wallabies have been analysed in scats indicating a scavenging and opportunistic feeding behaviour. Areas known 
as latrine sites serve as communal defecation sites and are often situated in exposed areas such as rock ledges. It 
is believed these areas may serve a role in communication of territory and possibly reproductive status (Edgar, 
1983; Watt, 1993; Mansergh, 1995; DSE, 2005 in SWIFFT, 2022a).  

Many populations of Spot-tailed Quoll have experienced a significant decline over the past 20 to 30 years to the 
extent where there is a question over their long-term viability. North East Victoria and East Gippsland are 
considered stronghold areas for this species (SWIFFT, 2022a). In 1984 it was estimated that the Spot-tailed Quoll 
had suffered a 50% reduction in its known range since European settlement (Mansergh, 1984 in SWIFFT, 2022a). 
Since that date there has been a further decline in population and range with reduced sightings and low survey 
counts. The main stronghold areas for this species in Victoria are now in North East and East Gippsland. In south-
west Victoria there is grave concern for ongoing survival at Mt Eccles and the Otways. For example, in 1999 there 
were only 3 records from 51 survey sites in the Otways (Belcher, 2000). It is now considered that populations of 
Dasyurus maculatus in Southwest Victoria, including the Otway Ranges, Cobboboonee State Forest, Mt Eccles 
National Park and the Mt Eccles lava flow are critically endangered (Belcher, 2006). 

The majority of vegetation within study site (34.12 ha) is considered hunting and to a lesser extent potential 
breeding habitat. The species most likely uses the 7.81 ha of the proposed action area for hunting. Areas with 
higher densities of hollow-bearing trees may contain potential den sites, however few logs with suitable hollows, 
no log piles and no rocky outcrops were recorded within the proposed action area hence breeding opportunities 
and denning sites within the proposed action area are limited. The study site has been searched and no den sites 
or latrine sites were recorded. Higher quality and identified habitats for this species (e.g., areas with dense 
understorey) are located along the lower lying areas of Section 21, within the Porcupine Creek area and most of 
Section 23, and Section 25i in the Dividing Creek area and south of the creek. 

The extent of habitat is limited to linear strips along the edge of the remnant where it meets the existing easement 
consisting of moderate to dense understorey, ground cover and good tree canopy cover.  

The habitats within the action area are well represented along the extent of the pipeline corridor and extensive 
areas of better-quality habitat is located adjacent to the pipeline corridor in the form of remnant forest and 
woodland, which will be retained (e.g., the Great Otway National Park).  

3.6.4.6 Swamp Antechinus (Antechinus minimus maritimus) 
The Swamp Antechinus is known from 2 historical records (VBA and ALA 2022) for the study area including one 
record within 500 m west of the Section 23. The species is listed as Vulnerable under the EPBC Act.  
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3.6.5 Migratory species 
The PMST identified a total of 14 listed migratory species as being either known to occur, likely to occur, or 
possibly occurring within a 10 km buffer of the action area.  

The Rufous Fantail (Rhipidura rufifrons) and Satin Flycatcher (Myiagra cyanoleuca) were recorded from the study 
site at Porcupine Creek during diurnal bird surveys in November 2022. The White-throated Needletail (Hirundapus 
caudacutus) could also possibly occur within the proposed action area. The habitat for all species is well 
represented in the surrounding National Park and Forest Park. Furthermore, the Project is unlikely to remove or 
modify a large area or important component of habitat for any of these species. It is unlikely that these species 
would breed within the habitat of the proposed action area. The Project is not expected to result in impacts to 
important habitat or populations of migratory fauna. 

3.6.6 Wetlands of international importance 
3.6.6.1 Port Phillip Bay (Western Shoreline) and Bellarine Peninsula 
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 and Mud Islands (DAWE 
2019a).  

Due to the distance between the proposed action and the nearest part of this Ramsar site (over 70 km), it is highly 
unlikely that direct or indirect impacts to the ecological character or critical components, processes and services of 
the Ramsar site would occur. 

3.6.6.2 Western District Lakes 
The Western District Lakes Ramsar site is located within the western volcanic plains region of Victoria, near the 
township of Colac (DAWE, 2019b). It lies within the landlocked Lake Corangamite catchment and is comprised of 
nine separate lakes.  

Due to the distance between the proposed action and the nearest part of this Ramsar site (over 20 km), it is highly 
unlikely that direct or indirect impacts to the ecological character or critical components, processes and services of 
the Ramsar site would occur. 

3.6.7 Listed marine species 
The PMST identified a total of 21 listed marine species within the 10 km buffer area. Given the inland location of 
the proposed action area, no species listed solely as marine are likely to occur. 
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4.2 Habitat Removal and Modification 
The proposed action area and larger study site provide known and potential habitat for threatened EPBC Act listed 
fauna species, particularly the habitats of pipeline sections 23 and 25i. Attachments 2 and 6 provide a detailed 
description of the habitats recorded within the study area and the proposed action area.  

4.2.1 Calculation of impacts 
Vegetation and fauna habitat impacts have been calculated with consideration of the construction activity outlined 
in Section 2 and the expected tree losses detailed by an arborist assessment (appended to Attachment 6). The 
following steps outline the method of calculating impacts to vegetation and fauna habitat within the proposed 
action area (see Attachment 6 for further details):  

1. The extent of native vegetation extent and habitats was mapped within the study site including the 
construction area (proposed action area) by an accredited Vegetation Quality Assessor (see Attachment 6) 
and Senior GHD Ecologist 

2. A professional arboriculture consulting firm2 was engaged to assess expected tree impacts due to the 
construction corridor and the pipeline trench. All canopy species (interpreted to be Eucalyptus spp.) greater 
than three metres in height were recorded or where the Tree Protection Zone was estimated on site to have 
more than 10% potential encroachment into the nominated works corridors. The arborist assessment (see 
appendix to Attachment 6) recorded 3,843 trees and identified: 
• Trees that would be lost due to construction impacts (within trench; lost due to >30% TPZ encroachment; 

lost due to <30% TPZ encroachment; lost due to borderline TPZ encroachment), and  
• Trees for retention (retain with minor TPZ impact or retain with no TPZ impact) 

3. Following the arborists’ assessment, further review was undertaken of the construction impacts. Where 
impacts could be avoided within the construction corridor, no-go zones were delineated. Within these areas, 
only trees with impacts to their TPZs from the pipeline trench were considered lost. Impacts from stockpiling, 
laydown and vehicle movement were removed from the construction corridor within no-go zones. Adjacent to 
no-go zones, vehicle movement is to be restricted to the access track only (see Figure 4). The delineation of 
no-go zones reduced tree impacts by 600 trees. 

4. The canopies of impacted trees and other habitats were mapped using the information from the various 
ecological surveys, aerial imagery and GPS data. This included trees impacted by the construction corridor 
(with TPZ impacts >10%) and by the pipeline trench (with TPZ impacts >10%). Where a No-go zone had 
been instated, tree impacts were included if they resulted from the pipeline trench (TPZ impacts >10% or 
assessed by the arborist) as vehicles would be restricted to the access track only (as described above). 

4.2.2 Habitat type and extent 
The action proposes removal of up to 7.81 ha of native vegetation and fauna habitat, including 2,620 trees. This 
includes trees and the modified understorey vegetation in the existing pipeline corridor (the maintained verge 
between the road and remnant vegetation), and for some lengths a portion of understorey vegetation and some 
trees within the adjacent intact remnant vegetation. Of the 2,620 trees to be impacted, 215 are large trees and 26 
contain hollows.  

Table 16 summarises the potential impacts regarding habitat loss for EPBC Act listed fauna for the proposed 
action area and provides the extent of habitats within the adjacent local area (study site). Table 17 summaries the 
extent of proposed habitat loss for the Gang-gang Cockatoo, Yellow-bellied Glider and Long-nosed Potoroo given 
these species are likely to be at highest risk of impact. 

  

 
2 Treelogic. Arborist personnel accreditation including International Society of Arboriculture's (ISA) Tree Risk Assessment Qualification (TRAQ), 
overseen by personnel with both TRAQ and Quantified Tree Risk Assessment (QTRA) certification. 
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– Section 23: 2.11 km long at 9.0 to 59.8 m wide (on-ground width of proposed construction corridor 
including access tracks and maintained verge). Up to 4.43 ha of native vegetation/fauna habitat will be 
removed including 139 large trees, 17 hollow-bearing trees of which 9 are suitable for the Gang-gang 
Cockatoo and/or Yellow-bellied Glider. The habitat to be removed consists of long narrow strips along the 
edge and short strips/small patches from either side of the track. This section is separated from Section 25 
and Section 21 by at least 1 km. 

– Sections 21, 20 and 19 are continuous apart from east-west intersecting tracks/roads. This area is 1.63 km 
long and 10.0 to 34.3 m wide (on-ground width of proposed construction corridor including access tracks 
and maintained verge). Up to 2.51 ha of native vegetation/fauna habitat will be removed including 51 large 
trees, 9 hollow-bearing trees of which 7 are suitable for the Gang-gang Cockatoo and/or Yellow-bellied 
Glider. The habitat to be removed consists of long narrow strips along the edge and short strips/small 
patches from either side of the track.  

The habitats within the proposed action area and study site are well represented within the greater study area. A 
review of EVC modelling to gain an appreciation of the extent of habitats within the study area reveals 
approximately 85,806 ha of native vegetation of which approximately 24,536 ha represents the five EVCs 
documented within the proposed action area (Table 16). Typically, better quality habitat is located in remnant 
forest and woodland adjacent to the proposed action area, which will be retained.  

To determine the area of impact for listed species potentially occurring within the action area, an analysis of EVCs, 
habitats, species habitat requirements and threatened species records was undertaken. A significant proportion of 
the vegetation to be impacted is attributable to tree canopy measurement. In accordance with the Victorian native 
vegetation assessment guidelines, where a tree occurs within a patch of native vegetation to be impacted, then the 
area within the perimeter of the canopy of the tree is deemed to be a part of the patch. 

For the purpose of this EPBC assessment, it is important to distinguish:  

a. Trees that will be immediately lost due to removal during construction activity, and  
b. Trees that may potentially be lost over time (gradual loss) as a result of disturbance to the tree root zone 

during construction activities.  

Trees identified within the construction corridor but not in the pipeline trench zone will not be removed during the 
construction process (unless they are determined to be a safety hazard), however, such trees may sustain 
sufficient damage to be counted as a loss over time. For the purposes of statutory approvals, these trees must be 
recorded as lost, even if they do recover over time. 

It is important to note that the habitat provided by both hollow-bearing trees and other trees that will not be 
removed from the construction corridor but will be counted as losses due to impacts within the tree root zone will 
likely remain unaffected for some time, and it may be many years before a noticeable decline in habitat quality can 
be measured (e.g., loss of foliage, bark and decline in tree health), if at all. Some habitat elements, including 
hollows and crevices, will remain in situ, however, it is acknowledged that the microclimate conditions of these 
refuge areas may change over time with the potential declining health of the tree. 

4.3 Assessment of Significant Impacts 
A ‘significant impact’, as defined under the EPBC Act, is an impact which is important, notable, or of consequence, 
having regard to its context or intensity. Whether or not an action is likely to have a significant impact depends 
upon the sensitivity, value, and quality of the environment that is impacted, and upon the intensity, duration, 
magnitude and geographic extent of the impacts. All of these factors should be considered when determining 
whether an action is likely to have a significant impact on matters of national environmental significance. 

Under the EPBC Act, for an impact to be ‘likely’, it is not necessary for a significant impact to have a greater than 
50% chance of happening; it is sufficient if a significant impact on the environment is a real or not remote chance 
or possibility. If there is scientific uncertainty about the impacts of the action and potential impacts are serious or 
irreversible, the precautionary principle is applicable. Accordingly, a lack of scientific certainty about the potential 
impacts of an action will not itself justify a decision that the action is not likely to have a significant impact on the 
environment. 
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5. Proposed Impact Avoidance and 
Mitigation Measures 

5.1 Policy Context 
The Australian policy context on the need to avoid, minimise, mitigate, and/or offset potential direct and indirect 
impacts of a proposed action includes the following guidelines and advice: 

– DoE, 2013b. Environment Protection and Biodiversity Conservation Act 1999 Policy Statement Significant 
Impact Guidelines 1.1 – Matters of National Environmental Significance, Commonwealth Department of 
the Environment, Canberra 

– DSEWPaC, 2012. EPBC Act Environmental Offset Policy, Commonwealth Department of Sustainability, 
Environment, Water, Population and Communities, Canberra  

– Commonwealth of Australia, 2012. Environment Protection and Biodiversity Conservation Act 1999 – 
Environment Assessment Manual – Implementing Chapter 4, EPBC Act 

The mitigation hierarchy is the basis of this policy context, summarised by DCCEEW (2023) as: 

…a tool that is used to limit the amount of damage an action, such as a development, will have on the 
environment. There are three steps, and each step must be followed in order and to the greatest extent possible 
before moving on to the next. These steps are: Avoid; Mitigate; Offset. 

DoE (2013b) suggests that management and mitigation measures should be selected based on well-established 
effectiveness (e.g., through demonstrated application or studies), such that the extent of impact reduction and 
expected residual impacts can be assessed with a high degree of certainty. 

Barwon Water has incorporated measures to avoid and mitigate environmental impacts from the Colac Pipeline 
Upgrade Project from the planning and design phase, through construction and operation. Where avoidance or 
mitigation is not possible, offsets have been proposed. Barwon Water regularly undertakes similar projects within 
the region, and previously have undertaken upgrade works on other sections of the Colac Pipeline. With this 
experience, Barwon Water has considered lessons learnt from the previous stages to ensure that realistic, 
constructable and effective mitigation measures have been adopted. 

5.2 Design Phase 
5.2.1 Avoidance 
5.2.1.1 Avoiding the action 
Avoidance of the action itself (i.e., not upgrading the Colac Pipeline) has not been considered as a prudent or 
realistic option, given that:  

a. The Colac Pipeline provides an essential service (water) to Colac and surrounds (with a forecast 
population of approximately 25,000 people).  

b. The existing pipeline is aging and has become prone to repeated and increasing failures, with resultant 
risk of water supply failure to Colac and associated risks of socio-economic consequences, as well as 
potential for environmental impacts of leaks.  

c. Upgrade of critical sections of the pipeline is necessary to ensure an ongoing secure water supply for 
Colac and surrounds. 

This option is not a realistic or feasible solution given Barwon Water’s commitment to deliver secure water services 
to its customers (Barwon Water, 2017). Further information on Project justification is provided in Section 8.2. 
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5.2.1.2 Investigation of alternative pipeline upgrade method 
Barwon Water considered slip lining of the existing pipeline sections as opposed to replacement. Slip lining is a 
pipe renewal method whereby a smaller diameter pipe is inserted into the existing pipe. It does not require 
trenching of the full section of pipeline, and therefore may have reduced site disturbance. However, this method 
was deemed unfeasible due to the structural condition of existing sections of the Colac Pipeline and hydraulic 
constraints. 

5.2.1.3 Investigation of an alternative pipeline route 
Barwon Water undertook a high-level assessment of replacing and re-routing the entire Colac Pipeline on a new 
alignment, as an alternative to replacing or upgrading it within the existing corridor. An alternative pipeline route 
would likely divert upstream of the Great Otway National Park and to the east, before connecting back into the 
Colac supply. This alternative would have the benefit of avoiding construction impacts within the Great Otway 
National Park and the Otway Forest Park.  

While an alternative pipeline route could potentially avoid vegetation losses and impacts to habitat within reserves, 
such a route would still need to pass through extensive areas of native vegetation, largely at the reservoir end 
(southern end) of the pipeline. Furthermore, the existing pipeline alignment is very direct (between the West 
Gellibrand and Olangolah Reservoirs and the Colac Water Treatment Plant), whereas an alternative route that 
avoided areas of National Park and Forest Park would be considerably longer. Undertaking construction through 
vegetation in a new, longer pipeline alignment would likely result in a significantly larger area of native vegetation 
loss and other potential impacts, with consequently poorer environmental outcomes, compared to the proposed 
works in and adjacent to the existing (modified) pipeline corridor. 

Replacement of the pipeline through construction of an alternative route that avoids the Great Otway National Park 
would also require private land acquisition, increased capital expenditure (very high cost), and suboptimal 
hydraulic performance with increased risk to water supply.  

Given that the environmental and operational costs of the creation of a new alignment would be greater than the 
benefits, the staged replacement of the existing pipeline on approximately the same alignment as the existing 
pipeline was selected as the only feasible option. 

5.2.2 Minimisation 
The alignment of the pipeline sections to be upgraded have been designed considering multiple constraints: 

– The criticality of the pipeline remaining in operation and reliable in providing water supply to Colac and 
surrounds (including the ability to maintain operation during construction)  

– The current condition of the existing pipeline which makes it especially susceptible to bursts that require 
emergency replacement and/or repairs 

– The remote location of the pipeline and the steep and rugged terrain it traverses 
– Other existing assets that run parallel to or cross the existing pipeline 
– Other important infrastructure such as groundwater monitoring points and water infrastructure that are 

within the construction corridor and are required to have a minimum clearance 
– Native vegetation, fauna habitat, and creek crossings, and the need to avoid and minimise impacts by 

remaining within the existing access track and slashed verge 

Due to the vegetated environment immediately adjacent to the existing pipeline corridor, impacts on native 
vegetation and habitat (including MNES) are unable to be completely avoided. Where possible, Barwon Water has 
avoided and/or minimised such impacts through the design process.  

Barwon Water has minimised expected impacts on native vegetation by designing the replacement sections of the 
pipeline within the existing pipeline corridor, which has previously been cleared of most trees with understorey 
vegetation regularly modified via slashing for access reasons. The proposed action has been contained in the 
verge and the track of the pipeline easement as much as possible to minimise impacts to native vegetation. 
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– The Construction Contractor is required to provide the Barwon Water Environmental Advisor with plans 
and details of protection measures for approval and then install the measures on site. The Environmental 
Advisor will then inspect the protection measures prior to construction being allowed to commence. 

– The Environmental Advisor will then inspect the protection measures throughout the construction phase of 
the Project. Inadequacy in any protection measures will be rectified at the time of the inspection or the 
Contractor will be issued with a non-compliance/improvement notice. Repeated breaches will result in a 
stop-work order. 

– Construction personnel are required to undertake the Barwon Water general induction, which covers 
Health, Safety, Quality and Environment. They will also be required to undertake project-specific 
inductions, that will cover all of these topics in more detail, including site-specific environmental 
considerations, such as the No-go zone protections. 

– Construction personnel will also be required to attend daily toolbox meetings, including toolbox discussion 
topics that will regularly cover environmental considerations, such as compliance with No-go zones as 
relevant to the works planned for the day 

– No-go zone fencing may be achieved via various means. Commonly flagging and signage is used. 
However, in sensitive areas Barwon Water require the installation of 'parawebbing’ fencing. Fencing will be 
identified with prominent signage indicating “No-go zone – No Entry. Vegetation Protection Area”.  

– Such fencing has been effective across many Barwon Water construction projects to date, as deliberate 
effort is required to climb over the fencing or remove the fencing. Where parawebbing and steel star 
pickets are employed for protection fencing, damage can occur to plant or vehicles if they are driven 
through the fencing. On past Barwon Water projects that have utilised flagging or parawebbing fencing, 
there have been no incidents of contractor encroachment into no-go zones. 

– In addition to establishing and enforcing no-go zone fencing, a Level 5 Certified Arborist will be required to 
maintain an inventory of all identified trees and to record during construction works whether each tree that 
was initially calculated as being impacted has been lost, saved, or saved with intervention 

5.2.2.2 Construction methodology 
During the design phase, Barwon Water also considered whether the construction methodology could be varied at 
key locations to minimise potential impacts to vegetation. For example, where the pipeline crosses Porcupine 
Creek, vegetation impacts were calculated for both trenched and trenchless (horizontal directional drilling) 
construction methods. It was determined that vegetation impact for trenched and trenchless methods would be 
very similar over a comparative length, equivalent to the longest possible trenchless crossing method. 

While trenchless methods can minimise vegetation impact at the trenchless crossing, large setup areas are 
required for the launch and receival sites to manage the trenchless process. These sites would impact significant 
areas of vegetation beyond the existing corridor, as well as introduce other environmental risks such as the 
potential for spilling of high-pressure drilling fluids. As such, trenching has been adopted as the preferred method 
due to its similar net vegetation impact, lower cost and lower risk compared to trenchless methods. 

5.3 Construction 
5.3.1 Avoidance 
During construction, Barwon Water will implement further measures to avoid impacts to native vegetation and 
fauna habitat.  

An arborist will be engaged to be onsite during construction to assist with determining no-go zones to avoid 
impacts to TPZs where possible. It is expected that some tree losses will be avoided through this process. The 
arborist will be required to maintain an inventory of all identified trees and to record during construction works 
whether each tree that was initially calculated as being impacted has been lost, saved, or saved with intervention. 
The arborist and an ecologist will complete a reconciliation process once the construction and reinstatement works 
have been completed to capture the exact extent of vegetation loss. Table 26 summarises the details of this key 
mitigation measure. 
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Sections of the Colac Pipeline were progressively replaced between 2003 and 2010, representing about 30% of 
the total pipeline length. Current and projected failure rates of the remaining sections of the pipeline and 
associated supply interruptions pose an unacceptable risk to the essential supply of water to Colac. As such, the 
remaining pipeline length is subject to future progressive replacement and upgrade in stages. 

Barwon Water has identified the need to replace the most critical remaining sections of the existing Colac Pipeline 
as soon as possible to provide a secure supply for Colac and minimise the risk of ongoing supply interruptions and 
associated maintenance requirements. The priority sections of pipeline that are to be replaced within the scope of 
the Colac Pipeline Upgrade Project (the proposed action) have been subject to at least 117 bursts between their 
original construction and October 2018, with more frequent bursts in recent years (Barwon Water, 2017).  

Sections of the existing pipeline (installed as dual or triple parallel mains in some sections) have had to be isolated 
down to a single main due to these persistent failures. The action of isolating these sections has the impact of 
creating hydraulic restrictions, as well as increasing pressures and the associated risk of failure in other sections of 
the pipeline, which is not sustainable in the long term. Repeated failures of the Colac Pipeline have the effect of 
reducing operational functionality of the existing asset. 

Pipeline failures, bursts or also have potential to cause environmental impacts such as localised flooding, 
erosion/scour and sediment runoff. Barwon Water (2017) notes that there have been a number of washouts of 
embankments where the pipeline crosses creeks. Such erosion and sediment discharge to waterways potentially 
has detrimental impacts to local ecology. While large bursts may be detected quickly, smaller leaks may not be 
found for weeks or months. In the context of failure-prone sections of the Colac Pipeline, these environmental risks 
are increased.  

Barwon Water’s projected costs and benefits for this type of project are based on value to Barwon Water 
customers. Where an aging water supply asset is costing an unacceptable amount to regularly repair, and most 
importantly, putting the continuity of water supply to a significant community at repeated risk, that justifies 
replacement of the asset. Replacement of the most critical sections of the existing Colac Pipeline is essential to 
both secure Colac’s water security and facilitate social and economic growth in the region.  

In 2017, Barwon Water developed an upgrade strategy and business case for the remaining sections of the 
pipeline that need replacing. The outcome of this work informed the capital works plan for Barwon Water’s 2018–
2023 pricing submission, which the Essential Services Commission accepted. 

The business case and subsequent board report (Barwon Water, 2018) identified a capital budget allocation of 
approximately $6.3 million for design and construction of the proposed works (2018/19 dollars). The three priority 
sections identified for replacement have cost approximately $875,000 to repair over the past 10 years (Barwon 
Water, 2017). In addition to these direct savings, Barwon Water (2017) notes that completing this Project 
addresses risks including: 

– Heightened risk of supply to Colac township due to pipe failure and as a consequence of the Barwon 
System Interconnector 

– Ongoing environmental impacts and customer impacts (property damage) of pipeline failures 
– Higher cost pumped supply from the Barwon System (backup in the event of Colac Pipeline failure) 
– Increasing risk to Barwon Water's reputation as a reliable service provider 

Water is an essential service. Access to a share of water for both personal and business use is a right for 
everyone in Victoria (DELWP, 2019). It is also a right recognised by the United Nations, as being fundamental to 
everyone’s health, dignity and prosperity (United Nations, 2023). The upgrade of the Colac Pipeline upholds these 
rights and provides direct ongoing social and economic benefits to the local community, with the pipeline upgrade 
being necessary to increase water security and the continual essential supply of water to Colac and surrounds. 
This also provides indirect social and economic benefits to the broader Colac-Otway region, the state of Victoria, 
and Australia. 
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8.3 Employment and Community Benefits 
The Colac Pipeline Upgrade Project will provide employment during the design and construction phases of the 
Project, within the local region (e.g., construction contractors) and the state of Victoria more broadly (e.g., 
consulting services during the design/planning and environmental assessment/approvals stages).  

Barwon Water’s criteria for construction tenders include provision of local employment opportunities. As part of the 
construction tender process, tenderers were required to submit a Local Industry Development Plan to the Industry 
Capability Network of Victoria. At the time of tendering for the Project, Barwon Water’s selected construction 
contractor estimated that their involvement in the Project would: 

– Create 2.09 Annualised Employee Equivalents (AEEs) (i.e., create the equivalent of 2.09 new jobs for the 
duration of the construction period)  

– Retain 15.49 AEEs (i.e., retain/secure 15.49 jobs for the duration of the construction period) 
– Resulting in a Total Victorian employment result of 17.82 AEE 

This is the best available information of expected Project-related employment at this point in the Project. The 
selected contractor is based within 20 km of the action area, implying a likelihood of positive local employment 
outcomes as a result of the Project, which can improve social and economic stability of local communities. Likely 
indirect benefits to the local economy could also be experienced through the local supply chain of goods and 
services required to support construction and the construction workforce. 

The employment and community benefits of the Project once construction is completed are difficult to quantify, as 
the upgraded pipeline will support and enhance the function that the existing pipeline already serves. The 
upgraded pipeline will provide a continuation of the existing operational asset, with regular ongoing maintenance 
by operational personnel. 

As discussed in Section 8.2, the existing pipeline is the primary drinking water supply to the township of Colac and 
surrounding communities. The Project improves water security to over 13,000 people as well as existing large 
industrial operators/employers. A secure water supply also supports future population (forecast up to 25,000 
people) and industrial growth in the region. With the passing of time, the risk and frequency of pipeline failures and 
water supply interruptions increase, with consequent impacts on the community and businesses. 
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11. Conclusion 
The upgrade works to approximately 4.3kms of the existing Colac Pipeline are expected to have minimal impact 
for most EPBC Act listed fauna species identified by this assessment as likely to occur within the proposed action 
area. 

Despite the implementation of design phase avoidance and minimisation measures, three EPBC Act listed fauna 
species – Gang-Gang Cockatoo, Yellow-bellied Glider and Long-nosed Potoroo – have a greater risk of being 
significantly impacted. 

The Yellow-bellied Glider and Gang-gang Cockatoo are at greater risk as they are both arboreal, hollow-obligate 
species that rely on trees for feeding, refuge (roosting or den sites) and breeding. Given the number of trees 
proposed for removal, including trees which may provide hollows for den and nest sites in the future, habitat 
removal and modification is a key impact for both species. 

The Long-nosed Potoroo is also at greater risk of impact because of the removal of habitat from an area that is 
known to support an important population of the species, therefore the overall habitat for that population will be 
reduced by the proposed action. 

The proposed action is therefore likely to significantly impact the Gang-Gang Cockatoo, Yellow-bellied 

Glider and Long-nosed Potoroo. 

The Colac Pipeline Upgrade Project is considered to be acceptable and justifiable given the necessity of the 
upgrade to improve water security to Colac. This Project considers impact avoidance, mitigation and offset to 
counterbalance residual impacts, consistency with Government policies and strategies, consideration of key 
stakeholder requirements, and economic and social benefits. The Project was assessed against the EPBC Act 
Principles of Ecologically Sustainable Development and adheres to all principles, with considerations applied to all 
principles within the proposal (see section 10). 
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12. Submissions 
The Draft Preliminary Documentation was published for a 10-day public comment period between 19 October 
2023 to 2 November 2023, in line with the requirements of Section 95(A)3 of the EPBC Act. Community and 
stakeholders were made aware of the public comment period through a public notice provided in The Age and 
Colac Herald newspapers, on 18 October 2023. In addition, a public notice was published on Barwon Water’s 
website on 18 October 2023 seeking feedback. The public notice was also made available on the EPBC Act Public 
Portal throughout the duration of the public comment period. 

The Draft Preliminary Documentation was made available on Barwon Water’s website where community and 
stakeholders were invited to review the documentation and to provide submissions via an online submission form 
on the website, via email or via post. Hard copies of all documentation were also available at the State Library 
Victoria in Melbourne, Victoria and the Colac Community Library and Learning Centre in Colac, Victoria. 

Specific notification of the public notice published in the newspapers was sent to the Eastern Maar Aboriginal 
Corporation (EMAC) via email on 18 October 2023. An email response acknowledging this notification was 
received on 19 October 2023. 

In addition to the publications noted above, notification of the ability to review documentation and invitation for 
public comment was also sent to some local environmental groups. Details as follows:  

– The Conservation Ecology Centre via email on 19 October 2023 
– Barongarook Landcare Group via email on 19 October 2023 
– Barwon Water Environmental Advisory Committee via email on 20 October 2023. 

At the close of the submission period at 5:00PM on 2 November 2023, a total of one submission was received and 
this is provided in full in Attachment 14: 

–          One submission was from a member of the public (submission 1). 

This section describes the comments received in the submission and provides a response. The submission raised 
the following key items: 

– Item A: Protected Matters 
– Item B: Matters of National Environmental Significance 
– Item C: Mitigation measures for significant impacts 
– Item D: Offsets for significant impacts 
– Item E: Alternative routes 
 
The responses to the submission queries are as follows: 

Item A: Protected Matters 

Comment ref 1: ‘It does not include (I could not find) any Protected Matters Report within 5 km of the action.’  

Response: The Protected Matters Search Tool (PMST) was used to assess MNES and other matters protected 
under the EPBC Act. The PMST search applied a buffer of 10km from the proposed action area.  

Further details can be found in: 

– Section 3.6 'Matters of National Environmental Significance (MNES)' of the Colac Pipeline Upgrade 
Preliminary Documentation Response.  

– Appendix D of Attachment 1 EPBC Self-Assessment report. 
– Appendix A of Attachment 7.  

 

Multiple searches of the PMST were completed for this project to provide the EPBC referral with the most up to 
date list of protected species potentially impacted by this project. 
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Item B: Matters of National Environmental Significance 

Comment ref 2: ‘It does not include (I could not find) any mention of the status of MNES (CE, E, V, Migratory, etc) 
species, such as Gang-gang Cockatoos, Yellow-bellied Glider and Long-nosed Potoroo. Such information should 
form the very basis of any Referral.’ 

Response: Details on the status of Gang-gang Cockatoo, Yellow-bellied Glider and Long-nosed Potoroo are 
included in the Preliminary Documentation Report, in Section 3.6.4 'Threatened fauna species'.  

Attachment 2 'Targeted surveys for Yellow-bellied Glider and Gang-gang Cockatoo - Colac Pipeline Project’ details 
targeted survey methods and results for the Yellow-bellied Glider, Gang-gang Cockatoo and Long-nosed Potoroo 
within the proposed action area. 

Item C: Mitigation measures for significant impacts 

Comment ref 3: ‘Mitigation measures for admitted significant impacts in Att 1, Part 1, Sect 6, p 45 to 48 are difficult 
to find and are very vague. This does not meet the requirements of the required assessment of Significant Impacts 
against the various criteria in the EPBC Act Significant Impact Guidelines’ 

Response: Section 5 'Proposed Impact Avoidance and Mitigation Measures' of the Colac Pipeline Upgrade 
Preliminary Documentation Response details the avoidance and mitigation measures for all phases of the project, 
including the Design Phase, Construction, and Operation. 

Item D: Offsets for significant impacts 

Comment ref 4: ‘Offsets in Att 2, Sect 4.1.4.11, p 5-7 for admitted significant impacts are very vague, seem to offer 
nothing new, rely on previous offsets for other works, and do not meet the requirements of the EPBC Act Offsets 
Guidelines - including requirements for scientific certainty, and having offsets in place before the action 
commences. It actually looks like the EPBC Offsets Guideline has not even been read/addressed.’ 

Response: Section 6 'Residual Impacts and Proposed Offsets' of the Colac Pipeline Upgrade Preliminary 
Documentation Response details residual impacts following mitigation measures and proposed environmental 
offsets.

Attachments 8 - 12 of the Preliminary Documentation Response details the Offset Strategy, assessment of offset 
sites, and Offset Management Plans.  

Attachment 10 - Proposed Offset Strategy describes the offset package and how it meets the requirements of the 
EPBC Act Offset guidelines. 

Item E: Alternative routes 

Comment ref 5: ‘Reasons for not diverting pipeline around the MNES significant impacts are entirely economic but 
no details are given – e.g., how much extra will it cost, will this bankrupt the proponent? No comparative analysis 
for the economic loss of MNES is provided. It assumes loss of MNES endangered species is OK because it will 
cost the proponent just a bit more. This is very lackadaisical thinking and not in line with the principles and 
requirements of the EPBC Act. CE, E and V species are protected BECAUSE they are critically endangered and 
vulnerable.’ 

Response: Section 5.2.1.3 'Investigation of an alternative pipeline route' of the Colac Pipeline Upgrade Preliminary 
Documentation Response describes the consideration that was given to an alternate/new pipeline route when 
considering the replacement strategy for the Colac Pipeline. As referenced throughout section 5.2.1.3, an 
alternative alignment would result in poorer environmental outcomes, in addition to other non-environmental 
considerations such as cost, and hydraulic capacity. As an example, text from the Preliminary Documentation 
Response reads "Undertaking construction through vegetation in a new, longer pipeline alignment would likely 
result in a significantly larger area of native vegetation loss and other potential impacts, with consequently poorer 
environmental impacts".  
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The impact to the MNES from this action is proportional to the degree of native vegetation removal proposed for 
the action, which forms existing habitat for these MNES. The extent of native vegetation coverage in the 
geographical area surrounding the existing reservoirs and pipeline is extensive. Whether the native vegetation be 
located within Great Otway National Park, Otway Forest Park, Road Reserve or Private Property, it will all contain 
suitable habitat for the MNES in question. It is therefore a reasonable assumption that larger native vegetation 
removal for an alternate pipeline route to the existing route would have a significantly greater impact on the MNES.  

Furthermore, the existing Colac Pipeline, which is on a very direct route between the reservoirs and Colac Water 
Treatment Plant, is already located in an existing cleared corridor. This corridor is typically 10 metres wide and is 
predominately cleared of vegetation that would be considered suitable habitat to the MNES. Due to the theoretical 
way native vegetation must be mapped and reported, it results in the native vegetation and, in turn, habitat impact 
calculations being skewed toward assuming the existing 10-metre-wide clearing does not currently exist. It is 
important to note that an alternate pipeline route would almost certainly involve clearing new corridors through 
existing areas of high-quality native vegetation. It is therefore a reasonable assumption that this would result in a 
significantly poorer outcome for the MNES in question, compared to the approach to replace the existing pipeline 
predominately within the existing clearing, as is being proposed under this action. Excessive impacts on native 
vegetation and therefore to MNES, as well as practical aspects of designing and constructing a pipeline in a 
completely new corridor were considered of paramount importance, alongside cost. 

A high-level consideration to diverting the existing pipeline on an alternate route showed that it would not achieve 
better outcomes from environmental, economic, engineering and social perspectives. As such, spending additional 
time and cost to consider this option in more detail would not be justified. 
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14. Key Information Sources  
Multiple sources of information were used throughout this report (refer to section 15 for references), ranging from 
publications, online resources and government policies and guidelines. Where online sources were used, the 
integrity of the information was tested by using sources from reputable publishers. Where online sources were 
used for government policies and guidelines, these were sourced directly from the relevant Department’s official 
website to ensure the most up to date documents were used.  

The Government guidelines, plans and policies considered in this report include: 

– DAWE, 2022a. Conservation Advice for Callocephalon fimbriatum (Gang-gang Cockatoo). Commonwealth 
Department of Agriculture, Water and the Environment 

– DAWE, 2022b. Conservation Advice for Petaurus australis australis (yellow-bellied glider (south-eastern)). 
Commonwealth Department of Agriculture, Water and the Environment, Canberra 

– DAWE, 2022c. Conservation Advice for Potorous tridactylus trisulcatus (southern long-nosed potoroo). 
Commonwealth Department of Agriculture, Water and the Environment, Canberra 

– DoE, 2013b. Matters of National Environmental Significance – Significant impact guidelines 1.1 – 
Environment Protection and Biodiversity Conservation Act 1999. Department of the Environment, 
Canberra. 

– DEECA, 2019. Taking and Using Water  
– DELWP (Vic.), 2018. Assessor’s handbook-Applications to remove, destroy or lop native vegetation. 

Victorian Department of the Environment, Land, Water and Planning; Melbourne 
– DELWP (Comm.), 2016. National Recovery Plan for the Spotted-tailed Quoll Dasyurus maculatus. 

Commonwealth Department of the Environment, Land, Water and Planning; Canberra 
– DSEWPaC, 2011. Draft referral guidelines for the endangered southern brown bandicoot 

(eastern), Isoodon obesulus obesulus. Commonwealth Department of Sustainability, Environment, Water, 
Population and Communities, Canberra 

– DSEWPaC, 2012. EPBC Act Environmental Offset Policy. Commonwealth Department of Sustainability, 
Environment, Water, Population and Communities, Canberra 

– DEPI, 2014. Advisory List of Rare or Threatened Plants in Victoria – 2014. Victorian Department of 
Environment and Primary Industries, Melbourne 

– TSSC, 2016a. Conservation Advice Antechinus minimus maritimus Swamp Antechinus (coastal Victoria 
and far south-eastern South Australia). Canberra: Department of the Environment 

– TSSC, 2016b. Conservation Advice Isoodon obesulus obesulus — Southern Brown Bandicoot (eastern), 
Southern Brown Bandicoot (south-eastern). Department of Agriculture, Water and the Environment 

–  TSSC, 2020. Conservation Advice Dasyurus maculatus maculatus (southeastern mainland population) 
Spotted-tailed Quoll, south eastern mainland. Canberra: Department of Agriculture, Water and the 
Environment 
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