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SUMMARY
Introduction

Ecology and Heritage Partners Pty Ltd was commissioned by COESR Pty Ltd to conduct a Biodiversity
Assessment at Cape Otway Road, Australia, located at Cape Otway Road & Connies Lane, Modewarre. This
assessment was undertaken to identify and characterise the vegetation on-site, determine the presence (or
likelihood thereof) of any significant flora and fauna species and/or ecological communities and address any
implications under Commonwealth and State environmental legislation.
Methods

A series of ecological field assessments were undertaken on 9 February 2017, and 9 and 10 November 2017
to obtain information on flora and fauna values within the study area. Additional field assessments were
undertaken on 16 August 2019 and 4 September 2019 to obtain information on flora and fauna values within
an additional parcel on Connies Lane and around Lake Modewarre. A habitat hectare assessment was
undertaken in conjunction with the flora survey. Vegetation within the study area was assessed according to
the habitat hectare methodology, which is described in the Vegetation Quality Assessment Manual.
A targeted Growling Grass Frog Litoria raniformis survey was completed on two separate occasions on 14
and 16 November 2017 within areas identified as potential habitat in the form of artificial waterbodies and
waterways.
Results

Flora
Remnant native vegetation in the study area is representative of five Ecological Vegetation Classes (EVCs):
Cane Grass Wetland (EVC 291), Plains Grassy Wetland (EVC 125), Tall Marsh (EVC 821), Grassy Woodland
(EVC 175) and Aquatic Herbland (EVC 653).
A total of 107 flora species (55 indigenous and 52 non-indigenous or introduced) were recorded within the
study area during the field assessment. Based on habitat present within the study area, landscape context
and the proximity of previous records, nationally significant flora species are considered unlikely to occur
within the study area. Two State significant flora (Salt Lawrencia, Brackish Plains Buttercup) were recorded in
the study area, within Salt Lawrencia was recorded in the north-east of the study in low abundance, while
Brackish Plains Buttercup was commonly observed throughout the ground layer of much of the land affected
by the current wetland layer in Cane Grass Wetland and Plains Grassy Wetland areas.
Fauna
Forty (40) fauna species were recorded within the study area during the field assessment, including: two
introduced mammals and 36 birds (31 native, five introduced) and two native frogs. No significant fauna
species were recorded during the field assessment; however there is potential habitat within the study area
for fauna species of national (Growling Grass Frog, although targeted surveys did not record this species),
State (predominantly birds) and regional conservation significance.
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Communities
Five nationally listed ecological communities are predicted to occur within the local area. However, no
habitat zones within the study area met the condition thresholds that define these communities due to a
lack of indicator species, and a high cover of exotic flora species.
Further, based on the observed flora during the site assessment, including the dominance of Southern Canegrass throughout all Cane Grass Wetland habitat zones, and the high cover and dominance of halophytic taxa
(Round-leaf Wilsonia, Creeping Brookweed, and Swamp Weed) through the ground-layer throughout all
patches of PGWe1, PGwe2, and PGWe3, the nationally significant community Seasonal Herbaceous
Wetlands (Freshwater) of the Temperate Lowland Plains is not considered to occur within the study area.
Removal of Native Vegetation (the Guidelines)
The study area is within Location 2, with 9.182 hectares of native vegetation (including Current Wetlands,
and three scattered trees) proposed to be impacted. As such, the permit application falls under the Detailed
assessment pathway.
The offset requirement for native vegetation removal is 2.046 General Habitat Units (HU), and 5.135 Species
HUs of habitat for Prickly Arrowgrass Triglochin mucronata.
All offset obligations can be met on-site through the creation of an offset site within the retained wetland
area dominated by Cane Grass Wetland and Plains Grassy Wetland EVCs.
Groundwater Dependent Ecosystems
Based on a desktop assessment of potential impacts and monitoring of current groundwater levels, Water
Technology have concluded that the proposed development will not have extensive or major effects on
beneficial uses of water bodies over the long term due to changes in water quality, stream flows or regional
groundwater levels. There are not anticipated to be any indirect or long-term impacts to terrestrial GDEs
within the study area or those located adjacent to Lake Modewarre. As such, the potential for the project to
impact on terrestrial GDEs (and native canopy species) is considered to be low.
Legislative and Policy Implications

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act - Commonwealth)
No Growling Grass Frog were recorded during the targeted surveys for the species, and there is considered
to be a low likelihood of occurrence within the study area for this species on a permanent or semipermanent basis. Due to the dominance of Southern Cane-grass, and a suite of halophytic herbs, the
nationally significant ecological community Seasonal Herbaceous Wetlands (Freshwater) of the Temperate
Lowland Plains is not present in the study area. Potential Golden Sun Moth habitat is located within a
wetland system that is regularly (within every two years) inundated with water, and there is a low likelihood
that the species would successfully utilise this habitat for breeding purposes as any developing pupa
underground would not survive regular flooding. However, potential habitat is located outside of the
development footprint and will not be impacted. There is a low likelihood that Red Knot and Curlew
Sandpiper would rely on habitat proposed to be disturbed within the study area as limiting or breeding.
Further, almost all ephemeral habitat potentially utilised for foraging will be retained as part of the
development. As such, it is considered that the CORA Development will not have a significant impact to any
matter of National Environmental Significance. The action (EPBC 2018/8152) was referred under the EPBC
Act and was determined not to be a controlled action on 31 July 2018.
Biodiversity Assessment, Cape Otway Road Australia (CORA)

4

Flora and Fauna Guarantee Act 1988 (FFG Act - Victoria)
There is suitable habitat within the study area for several species listed or protected under the FFG Act. An
FFG Act permit will likely be required where impacts to FFG Act protected flora (Acacia spp.) occur within the
road reserve of Connies Lane. However, the majority of the study area is privately owned, as such a permit
under the FFG Act is not required in these areas.
Environment Effects Act 1978 (Victoria)
Based on a review of ecological impacts associated with the amended CORA Masterplan, it is Ecology and
Heritage Partners’ position that a referral under the EE Act is not required based on ecological impacts alone,
as:


None of the thresholds relating to any of the ecological criteria identified in Table 7 have been
exceeded; and,



None of the thresholds relating to any of the ecological criteria identified in Table 8 have been
exceeded.

It should be noted that Ecology and Heritage Partners’ have not undertaken a detailed assessment of other
non-ecological referral criteria. However, these additional criteria have been assessed by Mandy Elliott from
EnviroMe Pty Ltd, and that the thresholds that recommend a project for referral under the EE Act have not
been triggered.
Planning and Environment Act 1987
A Planning Permit from Surf Coast Shire is required to remove, destroy or lop any native vegetation. In this
instance, the application will be referred to DELWP as greater than 0.5 hectares of vegetation are proposed
for removal.
Based on our review of the Masterplan, a permit under the ESO1 will be triggered as impacts within the area
covered by the ESO1 are unavoidable due to the fact that the majority of land owned by the proponent is
affected by the overlay. As such, it is not possible to site the development outside the area affected by the
ESO1. However, it is noted that the vast majority of the land affected by the ESO1 will not be developed, but
will be retained and enhanced as part of the establishment of a conservation reserve within the wetland
system.
Other Legislation and Policy
Implications relating to other local and State policy (Wildlife Act 1975, Catchment and Land Protection Act
1994, local government authorities) as well as additional studies or reporting that may be required (targeted
surveys, Conservation Management Plan, Weed Management Plan, Construction Environment
Managements Plan) are provided in Section 6.
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Table S1. Application requirements for a permit to remove native vegetation (Victoria Planning Provisions Clause
52.17 -2; DELWP 2017c)
No.

Application Requirement

Response

Detailed Assessment Pathway

Information about the native vegetation to be removed, including:
1

•

The assessment pathway and reason for the assessment pathway.

•

A description of the native vegetation to be removed:

•

Maps showing the native vegetation and property in context:

•

The offset requirement that will apply if the native vegetation is
approved to be removed.

See Figure 2, Section 3 and Appendix 4
(NVR Report)

2

Topographic and land information relating to the native vegetation to be
removed, showing ridges, crests and hilltops, wetlands and waterways,
slopes of more than 20 percent, drainage lines, low lying areas, saline
discharge areas, and areas of existing erosion, as appropriate.

Details provided in Section 1.3

3

Recent, dated photographs of the native vegetation to be removed.

Details provided in Section 3.

4

Details of any other native vegetation approved to be removed, or that was
removed without the required approvals, on the same property or on
contiguous land in the same ownership as the applicant, in the five year
period before the application for a permit is lodged.

Not Applicable

5

An avoid and minimise statement. The statement describes any efforts to
avoid the removal of, and minimise the impacts on the biodiversity and
other values of native vegetation, and how these efforts focussed on areas
of native vegetation that have the most value.

Details provided in Section 5.1

6

A copy of any Property Vegetation Plan contained within an agreement
made pursuant to section 69 of the Conservation, Forests and Lands Act
1987 that applies to the native vegetation to be removed.

Not applicable.

7

Where the removal of native vegetation is to create defendable space, a
written statement explaining why the removal of native vegetation is
necessary. This statement must have regard to other available bushfire risk
mitigation measures. This statement is not required when the creation of
defendable space is in conjunction with an application under the Bushfire

Not applicable.

Management Overlay.
8

If the application is under Clause 52.16, a statement that explains how the
proposal responds to the Native Vegetation Precinct Plan considerations at
decision guideline 8.

Not applicable.

9

An offset statement providing evidence that an offset that meets the offset
requirements for the native vegetation to be removed has been identified,
and can be secured in accordance with the Guidelines.

Details provided in Section 5.2.

A site assessment of the native vegetation to be removed, including:
10

11

•

Habitat hectare assessment;

•

Location, number and species of Large Trees;

•

Location, number, species and size class of scattered trees.

Information about impacts on rare or threatened species.

Details in Section 3.1, and Appendix 2.3
and Appendix 4 (NVR Report).
See Appendix 4 (NVR Report)
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1

INTRODUCTION

1.1

Background

Ecology and Heritage Partners Pty Ltd was commissioned by COESR Pty Ltd to conduct a Biodiversity
Assessment at the proposed development known as Cape Otway Road, Australia (CORA). CORA seeks to
establish a world class facility that will be a major elite sports training and tourism drawcard for the Southwest Barwon, Geelong & Surf Coast region.
The proposed development site will leverage the region’s existing natural environmental assets which
generate significant flows of domestic and international tourists and visitors to and from the Great Ocean
Road coastal corridor. The study area at Modewarre is positioned to harness this market, as well as being
well placed geographically to cater to elite sports teams given its proximity to Avalon Airport as well as other
key supporting infrastructure such as Deakin University, Epworth Hospital, GHMBA Stadium and the
Anglesea Vehicle Proving Ground. The CORA project will provide a development that significantly
contributes to the region’s tourism offer whilst protecting the environmental landscape and cultural values
of the Shire.
Ecology and Heritage Partners understand that the development is proposed to be constructed over multiple
stages, and will ultimately support the following world class facilities:


Retail and Tourism Precinct: Retail and Tourism Village, Hotel, Wellness Centre and Media Centre;



Elite Sports Precinct: Elite Sporting Facility, including aquatic centre, Gym, Playing Fields, Sports
Science Hub, Auxiliary Support Facilities comprising warehousing, staff rooms etc.; and,



Accommodation Precinct: Eco Lodges, Farm and waste water treatment plant.

In addition, a large portion of the development will result in the retention and conservation of large wetland
areas known to support suitable habitat for a range of significant flora and fauna species.
The purpose of the assessment was to identify the extent and type of remnant native vegetation present
within the study area and to determine the presence of significant flora and fauna species and/or ecological
communities. This report presents the results of the assessment and discusses the potential ecological and
legislative implications associated with the proposed action.

1.2

Scope and Objectives

The objectives of the flora and fauna assessment were to:


Review the relevant flora and fauna databases and available literature;



Conduct a field assessment to identify flora and fauna values within the study area;



Conduct targeted surveys for the nationally significant Growling Grass Frog Litoria raniformis within
areas of suitable habitat;



Provide maps showing any areas of remnant native vegetation and locations of any significant flora
and fauna species, and/or fauna habitat (if present);
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Classify any flora and fauna species and vegetation communities identified or considered likely to
occur within the study area in accordance with Commonwealth and State legislation;



Establish potential impacts to Groundwater Dependent Ecosystems (GDEs);



Document relevant environmental legislation and policy;



Document any opportunities and constraints associated with the proposed works; and



Advise whether any additional flora and/or fauna surveys are required prior to works commencing
(e.g. targeted surveys for significant flora and fauna species).

Where areas of remnant vegetation were present, a habitat hectare assessment was completed to address
requirements under the ‘Guidelines for the removal, destruction or lopping of native vegetation’ (the
Guidelines) (DELWP 2017c).

1.3

Study Area

The proposed CORA development is located on several parcels of land adjacent to Cape Otway Road and
Connies Lane, Modewarre, Victoria (the study area) comprising approximately 220 hectares, located 28
kilometres south west of Geelong’s CBD (Figure 1). The study is bound by Cape Otway Road in the south,
Lake Modewarre in the north, and private agricultural land to the east and west.
The study area currently supports a disused broiler farm and a single farmhouse dwelling. The dwelling is
expected to be retained within the redevelopment of the study area, and the disused broiler farm will be
demolished.
The study area is generally flat, although there are gentle undulations throughout. As a result of historical
land clearing and current agricultural practices (pastoral grazing and animal husbandry) the study area is
highly modified, and at the time of the assessment, supported a large number of grazing cattle. The site
contains two large ephemeral, saline wetlands, numerous artificial waterbodies/channels and areas of
planted and modified remnant vegetation. Lake Modewarre is located directly north of the study area with
the wetlands within the study area flowing north into the lake. Two designated waterways (unnamed)
traverse through the study area. No other major waterways occur within the study area.
It is noted that a large proportion of the study area is covered by the ‘Current Wetland’ layer as determined
by the Victorian Department of Environment, Land, Water and Planning (DELWP). Further discussions on the
implication of this are provided in Section 2.4.3 and Section 3.4.
According to the DELWP Native Vegetation Information Management (NVIM) Tool (DELWP 2018a), the study
area occurs within both the Victorian Volcanic Plain and Otway Plain bioregions. It is located within the
jurisdiction of the Corangamite Catchment Management Authority (CMA) and the Surf Coast Shire
municipality. Section 4.4.1 discusses zoning and overlays relevant to the study area.
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2

METHODS

2.1

Desktop Assessment

Relevant literature, online-resources and databases were reviewed to provide an assessment of flora and
fauna values associated with the study area. The following information sources were reviewed:
Relevant literature, online-resources and databases were reviewed to provide an assessment of flora and
fauna values associated with the study area. The following information sources were reviewed:


The DELWP NVIM Tool (DELWP 2018a) and NatureKit (DELWP 2018b) for:
o

Modelled data for location risk, remnant vegetation patches, scattered trees and habitat for
rare or threatened species; and

o

The extent of historic and current EVCs.



EVC benchmarks (DELWP 2018c) for descriptions of EVCs within the relevant bioregion;



The Victorian Biodiversity Atlas (VBA) for previously documented flora and fauna records within the
project locality (DELWP 2017a);



The eBird Database for locally common and significant bird records within the project locality (Lake
Modewarre) (eBird 2017);



The Illustrated Flora Information System of Victoria (IFLISV) (Gullan 2017) for assistance with the
distribution and identification of flora species;



The Commonwealth Department of the Environment (DoEE) Protected Matters Search Tool (PMST)
for matters of National Environmental Significance (NES) protected under the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act) (DoEE 2017);



Relevant listings under the Victorian Flora and Fauna Guarantee Act 1988 (FFG Act), including the
latest Threatened and Protected Lists (DELWP 2017b; DELWP 2016);



The Planning Maps Online (DELWP 2018d) and Planning Schemes Online (DELWP 2018e) to ascertain
current zoning and environmental overlays in the study area;



Bureau of Meteorology’s Groundwater Dependent Ecosystem Atlas ‘GDE Atlas’ (BoM 2019);



Mapping Terrestrial Groundwater Dependent Ecosystems – Method Development and Example
Output (DEPI 2010);



Australian groundwater-dependent ecosystems toolbox par 1: assessment framework (SKM 2011a);



Australian groundwater-dependent ecosystems toolbox part 2: assessment tools (SKM 2011b);



Integrated Water Management Plan for Cape Otway Road, Australia (Water Technology 2019a);



COESR Hydrological Baseline Study (Water Technology 2019b);



Other relevant environmental legislation and policies as required;



Aerial photography of the study area; and,
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2.2

Cape Otway Road Australia: Masterplan (DPA 2019).

Field Assessment

A series of field assessments were undertaken on 9 February 2017, 9 and 10 November 2017. Additional
field assessments were undertaken on 16 August 2019 and 4 September 2019 to obtain information on flora
and fauna values within an additional parcel on Connies Lane and around Lake Modewarre. The study area
was walked and/or driven, with all observed vascular flora and fauna species recorded, any significant
records mapped and the overall condition of vegetation and habitats noted. Ecological Vegetation Classes
(EVCs) were determined with reference to DELWP pre-1750 and extant EVC mapping and their published
descriptions (DELWP 2018c).
Where remnant vegetation was identified a habitat hectare assessment was undertaken following
methodology described in the Vegetation Quality Assessment Manual (DSE 2004).
Planted trees and shrubs were not recorded unless they were naturally recruiting on-site.

2.3

Targeted Growing Grass Frog Surveys

The targeted survey was completed on two separate occasions on 14 and 16 November 2017 within areas
identified as potential habitat in the form of artificial waterbodies and waterways. The survey was
conducted with reference to the prescribed methodology detailed in the following guidelines:


Significant Impact Guidelines for the Vulnerable Growling Grass Frog (Litoria raniformis) EPBC Act
Policy Statement 3.14 (DEWHA 2009);



Survey Guidelines for Australia's Threatened Frogs (DEWHA 2010); and



Biodiversity Precinct Structure Planning Kit (DSE 2010).

A zoologist experienced in amphibian surveys, including significant species such as Growling Grass Frog,
conducted nocturnal surveys during mild (approximately 15-25°C) conditions. Spotlighting and active
searching was undertaken during the surveys, both of which are reliable techniques used to detect the
species. The margins (within ~30 metres) of the waterbodies were carefully searched for active frogs using
30 watt 12 volt hand-held spotlights. The advertisement call was broadcast to elicit a response from any
adult males present. Suitable refuge sites such as logs, rocks and other ground debris were lifted
opportunistically to locate inactive frogs.
Detailed habitat assessments were undertaken concurrently with the targeted surveys to further assess the
suitability of habitats within the study area. The following attributes of habitat quality for the Growling Grass
Frog were recorded:


The hydroperiod;



The location and extent of instream pools and offstream waterbodies;



Habitat values of each waterbody including the type (pond, dam, wetland, creek, billabong, drain or
ditch) flow (still, slow rapid), depth and presence of terrestrial refuge sites (e.g. rocks, logs, debris);



Aquatic vegetation cover (% cover of emergent, submergent and floating aquatic plants); and
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Presence/ absence of predator fish (opportunistic).

Immediately after the completion of each targeted survey, a known reference site at Birregurra
(approximately 30 kilometres west of the study area) was surveyed in order to confirm the detectability of
the species using a call play-back response methodology.
All fieldwork was carried out under the appropriate licences, including a Research Permit (10008283) and
Scientific Procedures Fieldwork Licence (SPFL 410) issued by DELWP under the Wildlife Act 1975, and an
Animal Research permit issued by the Wildlife and Small Institutions Animal Ethics Committee (EHT 05.17).
The methods adopted to survey Growling Grass Frog are described in the following sections. Appendix 3.3
details the weather conditions during each field survey event and the habitat quality assessments
undertaken for each site surveyed are provided in Appendix 3.4.

2.4

Removal, Destruction or Lopping of Native Vegetation (the
Guidelines)

Under the Planning and Environment Act 1987, Clause 52.17 of the Planning Schemes requires a planning
permit from the relevant local Council to remove, destroy or lop native vegetation. The assessment process
for the clearing of vegetation follows the ‘Guidelines for the removal, destruction or lopping of native
vegetation’ (the Guidelines) (DELWP 2017c). The ‘Assessor’s handbook – Applications to remove, destroy or
lop native vegetation’ (the Handbook) provides clarification regarding the application of the Guidelines
(DELWP 2017d).

2.4.1 Assessment Pathway
The Guidelines manage the impacts on biodiversity from native vegetation removal using a risk-based
approach. Two factors – extent risk and location risk – are used to determine the risk associated with an
application for a permit to remove native vegetation. The location risk (1, 2 or 3) has been determined for all
areas in Victoria and is available on DELWP’s Native Vegetation Information Management (NVIM) Tool
(DELWP 2018b). Determination of risk-based pathway is summarised in Table 1.
Table 1. Application pathways for applications to remove native vegetation (DELWP 2017c)
Extent

< 0.5 hectares, and not including any large trees
Native
Vegetation

Less than 0.5 hectares, and including one or more large trees
0.5 hectares or more

Location
1

2

3

Basic

Intermediate

Detailed

Intermediate

Intermediate

Detailed

Detailed

Detailed

Detailed

Notes: For the purpose of determining the risk-based pathway of an application to remove native vegetation the extent includes any
other native vegetation that was permitted to be removed on the same contiguous parcel of land with the same ownership as the
native vegetation to be removed, where the removal occurred in the five year period before an application to remove native
vegetation is lodged.
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2.4.2 Vegetation Assessment
Native vegetation (as defined in Table 2) is assessed using two key parameters: extent (in hectares) and
condition. For the purposes of this assessment, both extent and condition were determined as part of the
flora assessment using the habitat hectare methodology (DSE 2004).
Table 2. Determination of remnant native vegetation (DELWP 2017c)
Category

Definition

Extent

An area of vegetation where at least 25 per
cent of the total perennial understorey plant
cover is native;
OR
Remnant
patch of native
vegetation

An 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
continuus canopy;

Measured in hectares.
Based on hectare area of the
remnant patch.

OR
any mapped wetland included in the Current
Wetlands map, available in DELWP systems and
tools.
Measured in hectares.

Scattered tree

A native canopy tree that does not form part of
a remnant patch.

Each Large scattered tree is assigned
an extent of 0.071 hectares (30m
diameter).
Each Small scattered tree is assigned
a default extent of 0.31 hectares (10
metre diameter)

Condition

Vegetation
Quality
Assessment
Manual (DSE
2004).
Modelled
condition for
Current
Wetlands.

Scattered trees
are assigned a
default condition
score of 0.2
(outside a
patch).

Notes: Native vegetation is defined in the Victoria Planning Provisions as ‘plants that are indigenous to Victoria, including trees,
shrubs, herbs and grasses’.

2.4.3 Mapped Wetlands (DELWP)
Wetlands can be difficult to map and assess accurately as they respond quite quickly to changes in
environmental condition, especially rainfall. After a period of no or low rainfall they can disappear or appear
highly degraded. They do, however, recover rapidly after periods of increased rainfall. As a result, under the
Guidelines (DELWP 2017c) all mapped wetlands (based on ‘Current Wetlands’ layer as determined by
DELWP) that are to be impacted must be included as native vegetation, with the modelled condition score
assigned to them (DELWP 2017c; 2017d).
It should be noted that mapped wetlands do not apply if they are covered by a hardened, man-made
surface, for example, a roadway. If covered by any vegetation including crops, bare soil, a mapped wetland
must be treated as a remnant patch.

2.4.4 Impact Avoidance and Minimisation
All applications to remove native vegetation must demonstrate the three-step approach of avoid, minimise
and offset. This is a precautionary approach that aims to ensure that the removal of native vegetation is
restricted to what is reasonably necessary, and that biodiversity is appropriately compensated for any native
vegetation removal that is approved.
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2.4.5 Offsets
Offsets are required to compensate for the permitted removal of native vegetation.
The offset requirements for native vegetation removal are calculated by DELWP, based on the vegetation
condition scores and extent as determined during the biodiversity assessment. A Native Vegetation Report
(NVR) detailing likely offset obligations is provided in Appendix 4.

2.5

Groundwater Dependent Ecosystems

Site investigations undertaken during 2017 and 2019 also provided further detailed information on the
ecosystems that have been identified as potential GDEs, particularly in areas at risk of groundwater impacts.
Eco-physiological parameters (e.g. transpiration, osmotic adjustment, leaf area index) which are important in
conclusively determining the dependence of vegetation on groundwater, were not sampled during the site
assessment or any previous site assessment completed for the study area.
The approach taken to characterise the potential impacts to Groundwater Dependent Ecosystems (GDEs)
within and adjacent to the study area is broadly consistent with the assessment framework established for
Australian groundwater dependent ecosystems by SKM (2011a). The assessment framework is based on the
following three-stage process:


Stage 1. GDE location, classification and basic conceptualisation.



Stage 2. Characterisation of groundwater reliance; and,



Stage 3. Characterisation of ecological response to change.

In order to address each stage, a review of desktop information as well as site assessments were completed
as described above. Stage 1 and Stage 2 of the assessment framework have been addressed in Section 3.6.1
and Section 3.6.2 of the report. Stage 3 of the assessment framework is covered in Section 3.6.3 of the
report.

2.6

Assessment Qualifications and Limitations

Biodiversity Assessment

Data and information held within the ecological databases and mapping programs reviewed in the desktop
assessment (e.g. VBA, PMST, Biodiversity Interactive Maps etc.) are unlikely to represent all flora and fauna
observations within, and surrounding, the study area. It is therefore important to acknowledge that a lack of
documented records does not necessarily indicate that a species or community is absent.
Ecological values identified on site are recorded using a hand-held GPS or tablet with an accuracy of +/-5
metres. This level of accuracy is considered adequate to provide an accurate assessment of the ecological
values present within the study area; however this data should not be used for detailed surveying purposes.
The field assessments were undertaken during a suitable time of year for the identification of flora and fauna
species (late-summer), and the presence of the nationally significant ecological community Seasonal
Herbaceous Wetlands (Freshwater) of the Temperate Lowland Plains (November). Nocturnal surveys for
Growling Grass Frog were also undertaken during the known breeding season of the species (OctoberNovember).
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The ‘snap shot’ nature of a standard biodiversity assessment meant that migratory, transitory or uncommon
fauna species may have been absent from typically occupied habitats at the time of the field assessment. In
addition, annual or cryptic flora species such as those that persist via underground tubers may also be
absent. Targeted flora or fauna surveys were not undertaken, as this was beyond the preliminary scope of
the project. Nevertheless, the terrestrial flora and fauna data collected during the field assessment and
information obtained from relevant desktop sources is considered adequate to provide an accurate
assessment of the ecological values present within the study area.
Growling Grass Frog

It is important to note that a documented record may indicate a species’ presence in an area at a given point
in time, but it generally does not offer information about how a species is making use an area (e.g. foraging,
nesting, and dispersing). This can be important information when determining the potential impact of a
proposed action on a threatened species.
Growling Grass Frog is generally a cryptic species and therefore not detecting them through survey does not
necessary mean that the species is not present or that it does not use an area of suitable habitat. However,
the targeted survey undertaken during this investigation was done so to maximise detectability. That is, it
was undertaken during a suitable period and the completed survey effort adhered to the requirements of
the guidelines noted in Section 2.3. It is therefore considered that appropriate survey effort has been
employed to determine the status of Growling Grass Frog within the study area.
It should be noted that the Growling Grass Frog surveys were conducted in November 2017, and did not
include a survey of potential habitat located in the parcel at 50 Connies Lane.
However, given the absence of the frog in nearby habitats assessed in 2017, there is considered a low
likelihood that Growling Grass Frog was not heard in this parcel during the 2017 surveys, or that an extant
population of Growling Grass Frog occurs within habitat within the parcel.
Groundwater Dependent Ecosystems

The determination of an ecosystem’s groundwater dependence and response to groundwater changes
cannot be conclusively made without detailed eco-physiological and ecological assessments over the short,
medium- and long-term (SKM 2011b). This information was not collected as part of the investigation.
Change in the seasonality of the groundwater levels would also usually be assessed to determine impact to
GDEs. However, based on the data provided to date by Water Technology (2018; 2019; 2019b) to date, and
the field assessments undertaken by Ecology and Heritage Partners, potential impacts to GDEs in the project
locality are considered to be low to negligible. However, it is considered that potential risks to GDE’s within
the study area and surrounds can be managed through monitoring of the watertable, water quality and
waterway health in Lake Modewarre and the wetland system within the study area, additional and medium
to long-term eco-physiological and ecological assessments are not required.
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3

RESULTS

3.1

Vegetation Condition

Remnant native vegetation typically occurs in in low-lying areas, and is dominated by grassy and herbaceous
vegetation. Within the remainder of the study area, the vegetation is comprised of introduced and planted
vegetation, present as crop, pasture, windrows and ornamental plantings.

3.1.1 Remnant Patches
Remnant native vegetation in the study area is representative of five EVCs: Cane Grass Wetland (EVC 291),
Plains Grassy Wetland (EVC 125), Tall Marsh (EVC 821), Grassy Woodland (EVC 175) and Aquatic Herbland
(EVC 653). Plains Grassy Wetland is modelled to occur through the surrounding landscape in low-lying areas,
with Grassy Woodland and Plains Grassy Woodland being the dominant EVC modelled to occur within in, and
adjacent to the study area according to the pre-1750s and extant (2005) native vegetation mapping (DELWP
2018b). The remainder of the study area comprises introduced and planted vegetation, present as crop,
pasture, windrows and ornamental plantings. Specific details relating to observed EVCs are provided below.
Plains Grassy Wetland

Plains Grassy Wetland is described as typically treeless vegetation dominated by grasses, sedges and small
herbs. Vegetation is typically species rich on the outer verges, but species-poor in the wetter, central areas
(DELWP 2018c)
Several discrete remnant patches, representative of Plains Grassy Wetland (EVC 125), were recorded in the
study area, predominantly outside of the areas covered by the Current Wetland layer, in the east and west of
the broader site (Figure 2).
Four distinct habitat zones of Plains Grassy Wetland were identified, with habitat zone PGWe1 dominated by
Common Tussock-grass Poa labillardierei and/or a low diversity of saline-tolerant wetland herbs, PGWe2 codominated by Common Spike-sedge Eleocharis acuta and Brown-back Wallaby-grass Rytidosperma
duttoniana, and a low diversity of saline-tolerant wetland herbs and a high cover of weeds, PGWe3 is
dominated by Brown-back Wallaby-grass with a variety of saline-tolerant wetland herbs present, (Plate 3),
and PGWe4 is dominated by a mono culture of Common Spike-sedge and/or Rush Juncus spp.
A moderate diversity of other grasses and sedges are also present scattered throughout the study area
including Common Blown-grass Lachnagrostis filiformis, Australian Salt-grass Puccinellia stricta, Common
Swamp Wallaby-grass Amphibromus nervosus, Club-sedge Isolepis sp., and Knobby Club-sedge Ficinia
nodosa.
A range of saline-tolerant herbs was dominant throughout the ground layer of the Plains Grassy Wetland
areas, including Brackish Plains Buttercup Ranunculus diminutus, Round-leaf Wilsonia Wilsonia rotundifolia,
Creeping Brookweed Samolus repens, Variable Groundsel Senecio pinnatifolius, Swamp weed Selliera
radicans, and Salt Pratia Lobelia irrigua (Plate 4; Plate 5).
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Plate 1. Habitat zone PGWe1 within the study area
(Ecology and Heritage Partners Pty Ltd 09/02/2017).

Plate 2. Habitat zone PGWe2 within the study area
(Ecology and Heritage Partners Pty Ltd 09/02/2017).

Plate 3. Rush-dominated PGWe4 within the study area
(Ecology and Heritage Partners Pty Ltd 09/02/2017).

Plate 4. Brackish Plains Buttercup throughout the
ground layer within the study area (Ecology and
Heritage Partners Pty Ltd 09/11/2017).

Due to the agricultural nature of the study area, the Plains Grassy Wetland patches are typically surrounded
by introduced grasses species, including the grasses Toowoomba Canary-grass Phalaris aquatica, Cocksfoot
Dactylis glomerata, Rye-grass Lolium sp., Yorkshire Fog Holcus lanatus, the herbs Ribwort Plantago
lanceolata, Buck’s Horn Plantain Plantago coronopus, Fleabane Conyza sp., Water Buttons Cotula
coronopifolia, Curled Dock Rumex crispus, Clover Trifolium spp., Spiked Centaury Centaurium spicatum, Oxtongue Helminthotheca echioides and Common Sow Thistle Sonchus oleraceus (Plate 6). Several specimens
of the listed noxious weed Spear Thistle Cirsium vulgare were also recorded in the study area (Figure 2).
Brackish Wetland

Due to the structure of the habitat zones and species composition, including the high cover of saline-tolerant
herbs, habitat zones PGWe1 – PGWe3 have strong affinities to the EVC Brackish Grassland (EVC 934).
However, due to the absence of an EVC benchmark for this EVC within the Victorian Volcanic Plain or Otway
Plain bioregions, for the purposes of assessing condition, these habitat zones have been attributed to Plains
Grassy Wetland.
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Aquatic Herbland

Aquatic Herbland is typically a species-poor herbland occurring in permanent to semi-permanent wetlands
dominated by sedges and/or aquatic herbs (DELWP 2018c).
Two waterbodies (farm dams and channels) in the study area contained native vegetation (Figure 2), with
the surface water of patch AH1 dominated by Pacific Azolla Azolla filiculoides and Duckweed Lemna
disperma, with emergent Common Spike-sedge and Water Ribbons Triglochin procerum visible emerging
from shallow water. Occasional specimens of Common Nardoo Marsilea drummondii were also observed in
AH1 (Plate 7).
Habitat Zone AH2 is located in a channel that has been recolonised by Water Ribbons, with scattered
specimens of Common Spike-sedge and Duckweed also observed (Plate 8).

Plate 5. Variable Groundsel within the study area
(Ecology and Heritage Partners Pty Ltd 09/11/2017).

Plate 6. Curled Dock and Sow-thistle within the study
area (Ecology and Heritage Partners 11/02/2016).

Plate 7. Aquatic Herbland (AH1) within the study area
(Ecology and Heritage Partners Pty Ltd 09/02/2017).

Plate 8. Aquatic Herbland (AH2) within the study area
(Ecology and Heritage Partners Pty Ltd 09/02/2017).
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Cane Grass Wetland

Cane Grass Wetland is an open grassland that is typically species poor except towards the outer verges, and
is often wholly dominated by Cane Grass Eragrostis spp. It is usually found on alluvial plains and prone to
extreme soil cracking when dry (DELWP 2018c).
At the time of the November assessment, the majority of Cane Grass Wetland areas were dry, and exhibiting
high levels of soil cracking. However, anecdotal evidence from adjacent landowners suggests that the
majority of the areas mapped as Cane Grass Wetland had recently been inundated (albeit, briefly), and this
was confirmed via the field assessment due to the high cover of emergent aquatic herbs that were present
throughout.
The majority of the study area affected by the Current Wetland layer is dominated by Cane Grass Wetland
(Figure 2). Three habitat zones of differing quality (CGW1 – CGW3) were recorded, with CGW1 and CGW3
dominated by Southern Cane-grass Eragrostis infecunda and Common Spike-sedge (Plate 9; Plate 10), while
CGW2 contained a low cover of Common Spike-sedge, with a high cover of aquatic herbs throughout the
ground layer (Plate 11).
Overall, diversity was low with the herb layer mostly comprised of the saline-tolerant Round-leaf Wilsonia
and Creeping Brookweed, with scattered occurrences of Beaded Glasswort Sarcocornia quinqueflora,
Variable Groundsel, Annual Celery Apium annuum, Milky Beauty-heads Calocephalus lacteus, Swamp weed
and Brackish Plains Buttercup (Plate 12).
In drier areas of Cane Grass Wetland, the exotic flora Buck’s-horn Plantain and Perennial Rye-grass were
common.
Large areas of Cane Grass Wetland is also present around the periphery of Lake Modewarre, particularly on
the eastern side where seasonal inundation was observed.

Plate 9. Cane Grass Wetland (CGW1) within the study
area (Ecology and Heritage Partners Pty Ltd 10/11/2017).

Plate 10. Cane Grass Wetland (CGW3) within the study
area (Ecology and Heritage Partners Pty Ltd
10/11/2017).

Tall Marsh

Tall Marsh is typically comprised of an open to closed grassland/sedgeland dominated by Common Reed
Phragmites australis or Cumbungi Typha spp., (DELWP 2018c).

Biodiversity Assessment, Cape Otway Road Australia (CORA)

20

Within the study area, Tall Marsh was found within a small, discrete area of a designated waterway
(unnamed) that enters the south-west of the study area adjacent to Cape Otway Road (Figure 2). The
habitat zone TM1 was dominated by Broad-leaf Cumbungi Typha orientalis, with Water Ribbons Triglochin
procerum s.l also observed in the waterway (Plate 13).

Plate 11. Cane Grass Wetland (CGW2) within the study
area (Ecology and Heritage Partners Pty Ltd 10/11/2017).

Plate 12. Round-leaf Wilsonia within the study area
(Ecology and Heritage Partners Pty Ltd 09/02/2017).

Grassy Woodland

Grassy Woodland typically comprises an open overstorey of eucalypts and/or Sheoaks, with a groundlayer
dominated by grasses and herbs (DELWP 2018c).
Several small patches of Grassy Woodland were recorded, predominantly in the road reserves of Connies
Lane, and Cape Otway Road, and contained occasional specimens of Coast Manna-gum Eucalyptus viminalis
subsp. pryoriana, and Black Wattle Acacia mearnsii in the understorey. The ground layer was highly
disturbed, and dominated by the exotic grasses Perennial Veldt-grass Ehrharta calycina, Yorkshire Fog and
Panic Veldt-grass Ehrharta erecta.

Plate 13. Tall Marsh within the study area (Ecology and Heritage Partners Pty Ltd 09/11/2017).
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3.1.2 Scattered Trees
A total of 19 scattered River Red-gum Eucalyptus camaldulensis and Coast Manna-gum trees occur
throughout the study area with the majority estimated to be at least 200 years old. These trees would once
have been part of the Plains Grassy Woodland EVC, however the understorey vegetation consists of
predominantly introduced species (mainly exotic pasture grasses) and the trees no longer form a patch of
native vegetation (Plate 14; Plate 15).
Of these scattered trees, one occurs within the ‘Current Wetland’ layer, and this tree is not considered
separately with regards to determining offset obligations, if proposed to be impacted.

3.1.3 Introduced and Planted Vegetation
Introduced Vegetation

Areas not supporting remnant native vegetation have a high cover (>90%) of exotic grass species, and many
grasses have been direct-seeded for use as pasture (Rye-grass, Barley Hordeum spp.). Scattered native
grasses are generally present in these areas, however they did not have the required 25% cover to be
considered a remnant patch (Plate 16; Plate 17).
Non-native areas were dominated by environmental weeds such as Toowoomba Canary-grass, Rye-grass
Lolium spp., Meadow Fox-tail Alopecurus pratensis, Sweet Vernal-grass Anthoxanthum odoratum, Prairie
Grass Bromus catharticus and Yorkshire Fog. Several scattered specimens of the noxious weeds Spear
Thistle, Serrated Tussock Nassella trichotoma, and Perennial Thistle Cirsium arvense are present in the study
area.
Batsons Road Culvert
Vegetation within the existing culvert that connects the study area with lake Modewarre underneath
Batsons Road was observed to be dominated almost entirely by Toowoomba Canary-grass and Yorkshire Fog.
Although some native flora is evident at the periphery of the culvert and drainage line, native species did not
have the required 25% cover to be considered a remnant patch.
The culvert and drainage line provides habitat for frogs, with Spotted Marsh Frog Limnodynastes
tasmaniensis, Striped Marsh Frog Limnodynastes peronii, and Common Froglet Crinia signifera all heard
calling at the time of the assessment.
Due to the density of exotic grass present in the culvert and drainage line, no habitat for the nationally
significant Growling Grass Frog is considered to occur in this location.
Planted Vegetation

Planted vegetation in the study area consists of exotic and non-Victorian tree species, commonly Monterey
Cypress Cupressus macrocarpa and Prunus (fruit trees) in windrows around dwellings, sheds and laneways.
A variety of ornamental shrubs have also been planted around sheds and dwellings (Plate 18; Plate 19).
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Plate 14. Scattered River Red-gum (Tree #3 within the
study area (Ecology and Heritage Partners Pty Ltd
09/02/2017).

Plate 15. Scattered River Red-gum (Tree #6) within the
study area (Ecology and Heritage Partners Pty Ltd
09/02/2017).

Several shelterbelts and windrows have been planted around the perimeter of Lake Modewarre. These
plantings predominantly comprise Victorian native, but non-indigenous species including Southern Blue Gum
Eucalyptus globulus, Banksia Banksia sp., as well as the indigenous Coast Manna Gum (Plate 18; Plate 19).

Plate 16. Introduced grassland within the study area
(Ecology and Heritage Partners Pty Ltd 09/02/2017).

3.2

Plate 17. Introduced grassland within the study area
(Ecology and Heritage Partners Pty Ltd 09/02/2017).

Fauna Habitat

Modified Remnant Grasslands

The majority of the study area consists of paddocks which contain improved exotic pastures, likely to be used
as a foraging resource by common generalist bird species which are tolerant of modified open areas. Fauna
observed using this habitat included; Australian Magpie Cracticus tibicen, Little Raven Corvus mellori,
Welcome Swallow Hirundo neoxena, White-fronted Chat Epthianura albifrons, Australasian Pipit Anthus
novaeseelandiae, Magpie-lark Grallina cyanoleuca, Willie Wagtail Rhipidura leucophrys, Common Starling
Sturnus vulgaris, Eurasian Skylark Alauda arvensis, Red Fox Vulpes vulpes and European Rabbit Oryctolagus
cuniculus.
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However, there are patches of modified native grassland (referred to as the drier parts of the Plains Grassy
Wetland EVC above) scattered throughout the investigation area and these may extend throughout the
surrounding area. Habitat attributes of the modified native grasslands are suitable for an array of common
native fauna, including snakes, lizards and skinks, and grassland birds.
Diurnal and nocturnal raptors are also likely to forage across these areas, with Whistling Kite Haliastur
sphenurus, Brown Falcon Falco berigora and Nankeen Kestrel Falco cenchroides observed during the field
assessment.
Areas of modified native grassland identified within the study area, particularly those with a high cover of
Wallaby-grasses Rytidosperma spp., may provide habitat for the nationally significant Golden Sun Moth
Synemon plana (Figure 3). However, given the inundation regime of the modified areas, it is unlikely this
habitat provides suitable breeding conditions to support a population of this species given that developing
pupa underground would not survive regular flooding.
Overall, these areas of habitat are unlikely to support less mobile species (i.e. Striped Legless Lizard Delma
impar) given the lack of suitable habitat such as embedded rock and continuous disturbance in response to
heavy grazing activities (reducing tussock grass structure and connectivity).
Scattered Trees

Scattered remnant trees provide moderate quality habitat for native fauna. Scattered trees provide an
important resource for more mobile tree-dependent fauna. Many of the scattered eucalypts are relatively
mature, with larger trees providing an array of small to medium sized hollows, bark fissures and crevices.
These are likely to be used for shelter and nesting by a range of hollow-dependent fauna including parrots,
micro-bats and possums. Scattered trees provide foraging habitat for insectivorous and nectivorous birds as
well as vantage points and nesting areas for diurnal and nocturnal raptors.

Plate 18. Planted eucalypts along the driveway entrance
(Ecology and Heritage Partners Pty Ltd 09/02/2017).

Plate 19. Planted vegetation within the study area
(Ecology and Heritage Partners Pty Ltd 09/02/2017).

Biodiversity Assessment, Cape Otway Road Australia (CORA)

24

Plate 20. Planted vegetation near Batsons Rd culvert,
Lake Modewarre (Ecology and Heritage Partners Pty Ltd
04/09/2019).

Plate 21. Planted vegetation near Lewis Rd entrance,
Lake Modewarre (Ecology and Heritage Partners Pty
Ltd 04/09/2019).

Planted Vegetation

Planted vegetation is located throughout the study area as windrows or as ornamental plantings around
dwellings and waterbodies. Planted vegetation within the study area is likely to provide low quality habitat
in the form of immature plantings and moderate quality habitat in the form of mature plantings. These
areas provide foraging, roosting and nesting habitat for mobile generalist fauna including common
gregarious birds and micro-bats. When flowering, this vegetation may provide temporary foraging habitat
for nomadic nectivorous birds.
These areas provide foraging, roosting and nesting habitat for mobile generalist fauna including locally
common birds and micro-bats. Species observed using this habitat includes Red Wattlebird Anthochaera
carunculata, Yellow-tailed Black Cockatoo Calyptorhynchus funereus, Superb Fairy-wren Malurus cyaneus,
Striated Pardalote Pardalotus striatus, Grey Fantail Rhipidura albiscarpa, New Holland Honeyeater
Phylidonyris novaehollandiae, Grey Shrike-thrush Colluricincla harmonica and introduced bird species
Common Blackbird Turdus merula and House Sparrow Passer domesticus. This habitat may also provide
suitable foraging and breeding habitat for arboreal mammals such as possums while understorey layers are
also likely to support a variety of reptile and small ground dwelling mammal species.
Ephemeral Wetlands / Artificial Waterbodies/ Drainage Lines

A number of large and ephemeral wetlands/waterbodies/drainage lines occur throughout the study area
(Figure 2; Figure 3). Two large ephemeral wetlands were noted to be dry during the site assessment
although recent observations at the site have noted areas of inundation in one of these wetlands located in
the south-western corner of the study area along Cape Otway Road (Plate 22; A, Taylor pers. obs.
13/9/2017).
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Plate 22. Ephemeral wetland adjoining Cape Otway Road (Ecology and Heritage Partners Pty Ltd 13/09/2017).

While the majority of areas containing ephemeral wetland habitat were actively grazed by cattle during the
assessment, this habitat provides excellent foraging habitat when inundated for a range of wetland
associated bird species including; White-faced Heron Egretta novaehollandiae, Australian White Ibis
Threskiornis moluccus, Straw-necked Ibis Threskiornis spinicollis, White-necked Heron Ardea pacifica and
Masked Lapwing Vanellus miles.
A number of permanent artificial waterbodies were also noted during the assessment (Plates 21-24; Figure
2; Figure 3). These provide excellent foraging and breeding habitat for a range of locally common frog
species including Spotted Marsh Frog, Striped Marsh Frog, Southern Brown Tree Frog Litoria ewingii and
Common Froglet.

Plate 23. Artificial waterbody within the study area
(Ecology and Heritage Partners Pty Ltd 09/02/2017).

Plate 24. Artificial waterbody within the study area
(Ecology and Heritage Partners Pty Ltd 09/02/2017).
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Plate 25. Artificial waterbody within the study area
(Ecology and Heritage Partners Pty Ltd 09/02/2017).

Plate 26. Artificial waterbody within the study area
(Ecology and Heritage Partners Pty Ltd 09/02/2017).

This habitat is also likely to provide foraging and refuge habitat for a range of locally common wetland
associated bird species including; Little Black Cormorant Phalacrocorax sulcirostris, Chestnut Teal Anas
castanea, Australian Wood Duck Chenonetta jubata, Australasian Grebe Tachybaptus novaehollandiae,
Pacific Black Duck Anas superciliosa, Grey Teal Anas gracilis, Little Pied Cormorant Microcarbo melanoleucos
and Eurasian Coot Fulica atra.
Threatened bird species such as Hardhead Aythya australis, Musk Duck Biziura lobata, Blue-billed Duck
Oxyura australis, Freckled Duck Stictonetta naevosa and Pink-eared Duck Malacorhynchus membranaceus
may occasionally forage or reside within these habitats (primarily the larger sized waterbodies) for extended
periods whilst en-route to more suitable breeding habitats. These species have recently been observed
(April 2017) using habitat within Lake Modewarre (eBird 2017).
The presence of fringing, aquatic and semi-aquatic vegetation such as Water Ribbons, Common Spike-sedge,
Water Couch Paspalum distichum, Juncus and pasture grasses may provide potentially suitable breeding and
refuge habitat for the national significant Growling Grass Frog Litoria raniformis. However, as discussed
below, targeted surveys for this species did not detect any Growling Grass Frogs within the study area.

3.3

Targeted Growling Grass Frog Surveys

3.3.1 Reference Site
The species was detected at a known reference site in Birregurra (approximately 25 kilometres west of the
study area) using call play-back on the same night that targeted surveys were undertaken within the study
area.

3.3.2 Targeted Survey Results
No Growling Grass Frogs were detected during the two survey events despite weather conditions being
conducive for frogs to be active, and known to be calling within the locality (Birregurra). During the surveys,
common frog species, such as Common Froglet Crinia signifera, Spotted Marsh Frog Limnodynastes
tasmaniensis, Southern Brown Tree Frog Litoria ewingii and Eastern Banjo Frog Limnodynastes dumerilii were
recorded calling throughout the assessed sites (Appendix 3.3).
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Despite the timing of surveys being optimal for the detection of Growling Grass Frog tadpoles/ metamorphs,
none were identified during intensive searches of the survey sites and adjoining areas.
While the species may utilise areas of suitable habitat within the study area in the future, the results of
targeted surveys indicate there is a low likelihood that an extant population of Growling Grass Frog occurs
within the study area. As such, a significant impact to this species as part of the proposed development is
considered unlikely.
A detailed summary of the survey conditions and potential Growling Grass Frog habitat(s) identified within
the study area are provided in Appendix 3 below.

3.4

Removal, Destruction or Lopping of Native Vegetation (the
Guidelines)

The following permitted clearing assessment is based on the impacts to native vegetation and the ‘Current
Wetlands’ layer as determined by the CORA Masterplan prepared by DPA (2019), and shown in Figure 4.
Construction buffers have also been included around all infrastructure to account for potential indirect
impacts during the construction phase of the project. These buffers are:


10 metres from all buildings;



3.6 metres from terraces/roads/footpaths; and,



0.75 metres either side of the existing earth berm.

It should be noted that although not directly within the study area, we have assumed impacts to native
vegetation within the road reserve of Cape Otway Road and Connies Lane will occur due to access
infrastructure being improved and upgraded.

3.4.1 Vegetation proposed to be removed
The study area is within Location 2, with 9.182 hectares of native vegetation (including Current Wetlands,
and three scattered trees) proposed to be impacted. As such, the permit application falls under the Detailed
assessment pathway (Table 3).
Condition scores for native vegetation proposed to be removed (outside of the ‘current wetlands’ layer)
were determined as part of the habitat hectare assessment undertaken concurrently with the field
assessment, with condition scores provided in Appendix 2.3. The condition score of the ‘current wetland’
area is based on the modelled score as determined by DELWP (2018a).
Table 3. Removal of Native Vegetation (the Guidelines)
Assessment pathway

Detailed

Total Extent ha (past and current removals)

9.182

Total Extent ha (current removals)

9.182

Large Trees (no.)

1

Small Trees (no)

2

Location Category

2
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3.4.2 Offset Targets
The offset requirement for native vegetation removal is 0.414 General Habitat Units (HU), and 7.564 Species
HUs of habitat for Prickly Arrowgrass Triglochin mucronata. The resulting Native Vegetation Report (NVR)
produced by DELWP is presented in Appendix 4, and summarised in Table 4.
Table 4. Offset targets
General Offsets Required

0.414 General HUs

Large Trees

1 Large Tree

Specific Offsets Required

Prickly Arrowgrass (7.584 Species HUs)

Vicinity (catchment / LGA)

Corangamite CMA / Surf Coast Shire

Minimum Strategic Biodiversity
Score*

0.314

Note: HU = Habitat Units; * Minimum strategic biodiversity value is 80% of the weighted average score across the
habitat zone where a general offset is required.

3.5

Significance Assessment

3.5.1 Flora
A total of 107 flora species (55 indigenous and 52 non-indigenous or introduced) were recorded within the
study area during the field assessment. A consolidated list of flora species recorded is provided in Appendix
2.1.
The VBA contains records of four nationally significant and 26 State significant flora species previously
recorded within 10 kilometres of the study area (DELWP 2017a) (Appendix 2.2; Figure 6).
The PMST nominated an additional six nationally significant species which have not been previously recorded
but have the potential to occur in the locality (DoEE 2017). Most records within five kilometres are located to
the north adjacent to Lake Modewarre, or to the south along road reserves and creeklines (Figure 6).

3.5.1.1 National Significant Flora
There are approximately 800 records of the nationally significant Anglesea Grevillea Grevillea infecunda
within 10 kilometres of the study area, with the most recent record from 2014 (DELWP 2017b; Appendix 2).
However, almost all records are located approximately seven kilometres south within the Otway Forest Park
and no suitable habitat is present within the study area.
Recommendation

Based on the highly modified and agricultural nature of the study area, landscape context and the proximity
of previous records, nationally significant flora species are considered unlikely to occur within the study area
(Appendix 2.2), and no targeted flora surveys are required.

3.5.1.2 State Significant Flora
Two State-significant flora listed as Rare on the DELWP Advisory List (DEPI 2014) (Brackish Plains Buttercup,
Salt Lawrencia Lawrencia spicata) were recorded during the site assessment (Figure 4; Appendix 2.5). Salt
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Lawrencia was recorded in the north-east of the study in low abundance, while Brackish Plains Buttercup
was commonly observed throughout the ground layer of much of the land affected by the current wetland
layer in Cane Grass Wetland and Plains Grassy Wetland areas. Seven species protected under the FFG Act
were also recorded in the study area (Appendix 2.1; Appendix 2.5; Figure 4).
There is potential habitat for a range of State-significant flora within the study area. However, due to the
highly modified, agricultural nature of the study area, landscape context and the proximity of previous
records, additional State significant flora species listed on DELWP’s advisory list are considered unlikely to
occur within the study area (Appendix 2.2).
Although targeted surveys for State significant flora would assist to determine their presence within the
study area, based on existing legislative approvals and requirements for the site, further survey for these
species is not currently required.

3.5.2 Fauna
Forty (40) fauna species were recorded within the study area during the field assessment, including: two
introduced mammals and 36 birds (31 native, five introduced) and two native frogs. A consolidated list of
fauna species recorded is provided in Appendix 3.1.
The VBA contains records of 23 nationally significant, 22 State significant and 12 regionally significant fauna
species previously recorded within 10 kilometres of the study area (DELWP 2017a) (Appendix 3.2; Figure 7).
The PMST nominated an additional 12nationally significant species which have not been previously recorded
but have the potential to occur in the locality (DoEE 2017).

3.5.2.1 National Significant Fauna
Golden Sun Moth

While VBA lists no records of Golden Sun Moth within a 10 kilometre radius of the study area, this is likely to
be a result of low survey effort within areas of potential habitat throughout the local area (DELWP 2017a;
Appendix 3.2; Figure 7).
The species was not detected during the site assessments in February and November. However, it is noted
that the species was not known to be flying during either of the survey periods. Although there is the
presence of potentially suitable habitat within the broader study area in areas dominated by the species
preferred food source (Wallaby-grasses) (PGWe3), given that the suitable habitat is located within a wetland
system that is regularly (within every two years) inundated with water, there is a low likelihood that the
species would successfully utilise this habitat for breeding purposes as any developing pupa underground
would not survive regular flooding. In addition, adjacent parcels of land outside of the wetland system are
highly modified, dominated by exotic flora, and does not support the preferred food plant of the species. As
such, there is considered to be a low likelihood that Golden Sun Moth occurs within or adjacent to the study
area.
It is noted that the development footprint as detailed in the CORA Masterplan (DPA 2019) does not impact
any areas identified as supporting potential habitat for the Golden Sun Moth.
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Growling Grass Frog

While VBA lists no records of Growling Grass Frog within a 10 kilometre radius of the study area, this is likely
to be a result of low survey effort within areas of potential habitat throughout the local area (DELWP 2017a;
Appendix 3.2; Figure 7). Growling Grass Frog was not heard calling or observed within areas of potential
habitat during targeted surveys, and based on the results of the targeted survey, there is considered a low
likelihood that an extant population of the species occurs within the study area.
Migratory Species

Two nationally listed migratory species, Red Knot Calidris canutus and Curlew Sandpiper Calidris ferruginea,
have been recorded recently at Lake Modewarre (eBird 2017). These species are not considered likely to
utilise ephemeral wetlands within the study area on a regular or permanent basis given higher quality
foraging habitat within permanently inundated habitat is located nearby at Lake Modewarre. However,
there is a low likelihood these species may occasionally forage within areas of suitable habitat (if larger
ephemeral areas are inundated) during the species migratory non-breeding visiting periods in Australia
(August-April).

3.5.2.2 State Significant Fauna
There is suitable foraging habitat within the study area for numerous State listed bird species including;
Musk Duck Biziura lobata, Latham’s Snipe Gallinago hardwickii, Freckled Duck Stictonetta naevosa,
Australasian Shoveler Anas rhynchotis, Hardhead Aythya australis, Blue-billed Duck Oxyura australis, Eastern
Great Egret Ardea modesta, Grey Goshawk Accipiter novaehollandiae novaehollandiae and Black Falcon Falco
subniger.
Based on the modified nature of the study area, landscape context and the proximity of previous records,
additional significant fauna species are considered unlikely to occur within the study area on an occasional or
permanent basis for foraging, breeding or refuge purposes as no suitable habitat is present (Appendix 3.2).

3.5.2.3 Regionally Significant Fauna
There is suitable foraging habitat within the study area for Pied Cormorant Phalacrocorax varius, Glossy Ibis
Plegadis falcinellus, Royal Spoonbill Platalea regia and Spotted Harrier Circus assimilis.
Additional species such as Latham's Snipe Gallinago hardwickii, Pectoral Sandpiper Calidris melanotos and
Whiskered Tern Chlidonias hybridus javanicus may forage within ephemeral wetlands during periods of
inundation also given these species have been recorded in recent years at Lake Modewarre (eBird 2017).
Based on the modified nature of the study area, landscape context and the proximity of previous records,
additional significant fauna species are considered unlikely to occur within the study area on an occasional or
permanent basis for foraging, breeding or refuge purposes as no suitable habitat is present (Appendix 3.2).
Recommendations

Given the low likelihood that the study area supports suitable breeding habitat for Golden Sun Moth and the
area of potential habitat (PGWe3) is not proposed to be impacted by the CORA Development, targeted
surveys are not required.
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3.5.3 Communities
Five nationally listed ecological communities are predicted to occur within 10 kilometres of the study area
(DoEE 2017):


Grassy Eucalypt Woodland of the Victorian Volcanic Plain;



Natural Damp Grassland of the Victorian Coastal Plains;



Natural Temperate Grassland of the Victorian Volcanic Plain;



Seasonal Herbaceous Wetlands (Freshwater) of the Temperate Lowland Plains; and



White Box-Yellow Box-Blakely's Red Gum Grassy Woodland and Derived Native Grassland.

Of these communities, vegetation observed within the study area was most closely aligned to the ecological
community Seasonal Herbaceous Wetlands (Freshwater) of the Temperate Lowland Plains (herein referred to
as SHW), and the presence of this community is discussed in more detail below, with reference to the key
diagnostic characteristics of the community (Table 5).
Table 5. Diagnostic characteristics of the SHW community.
Key Diagnostic Characteristics:
Limited to the temperate zone of mainland south-eastern Australia.
On flat plains grading into slopes, 500 m asl.
Landscape

Associated soils are generally fertile but poorly draining clays.
In rainfall zones with a winter seasonal rainfall pattern, mean annual rainfall usually 400 to 800
mm/year.
On isolated drainage lines or depressions which are seasonally inundated during winter-spring
and subsequently dry by late summer.

Hydrology

Rainfall is the main water source.
Salinity is fresh to slightly brackish.
Trees are sparse to absent.

Biota

Vegetative cover is dominated by a range of native wetland graminoids (Amphibromus, Carex
tereticaulis, Deyeuxia, Glyceria, Lachnagrostis, Poa labillardierei, and Rytidosperma duttoniana)
and/or forbs.
At least one native wetland forb species is present.

However, the Listing Advice for the community (TSSC 2012) details several exclusions and contra-indicators
where wetlands are typically not part of the nationally listed ecological community. These wetlands differ
from the SHW community in their hydrology, landscape features and/or characteristic flora species (TSSC
2012). Two of these exclusions are as follows:


Wetlands dominated by other, taller native graminoids such as… Southern Cane-grass Eragrostis
infecunda or Spike sedges Eleocharis sp., as these wetlands are sometimes associated with more
permanent inundation, and/or develop into near monocultures with very poor forb diversity. A
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significant cover (>25% vegetation cover) of Cane-grass and/or Spike-sedge falls outside of the
definition of the nationally significant community; and,


Inland saline or very brackish wetlands. These are brackish / saline wetlands outside of maritime
influences. They are characterised by salinity levels of 3000 mg/L or more, and/or a significant
presence of halophytic (i.e. salt-tolerant) plant species. Halophytic taxa here include: Distichlis
distichophylla (Australian salt grass), Juncus acutus (sharp rush), Juncus kraussii (sea rush), Lepilaena
spp. (water-mats), Limonium spp. (sea lavenders), Mimulus repens (creeping monkey-flower),
Puccinellia spp. (saltmarsh-grasses), Ruppia spp. (sea tassel), Sarcocornia spp. (glassworts), Samolus
repens (creeping brookweed), Selliera radicans (swamp weed), Suaeda spp. (seablites), Tecticornia
spp. (samphires), Threlkeldia spp. (bonefruits), and Wilsonia spp (wilsonias).

Lake Modewarre and the wetlands present in the study area are designated as saline by the Victorian
Wetland Environments dataset (DEPI 2014b), with the Wetland Inventory Tool (DELWP 2017e) identifying
the wetland in the study area (#54533) as a temporary palustrine saline marsh and meadow with the water
source being predominantly groundwater.
Based on the observed flora during the site assessment, including the dominance of Southern Cane-grass
throughout all CGW habitat zones, and the high cover and dominance of halophytic taxa (Round-leaf
Wilsonia, Creeping Brookweed, and Swamp Weed) through the ground-layer throughout all patches of
PGWe1, PGwe2, and PGWe3, the nationally significant community Seasonal Herbaceous Wetlands
(Freshwater) of the Temperate Lowland Plains is not considered to occur within the study area.
Of the additional four nationally listed ecological communities predicted to occur, no habitat zones within
the study area met the condition thresholds that define these communities due to a lack of indicator species,
and high cover of exotic flora species.

3.5.4 Migratory Species
Migratory species are protected under the international agreements to which Australia are a signatory,
including JAMBA, CAMBA, RoKAMBA and the Bonn Convention on the Conservation of Migratory Species of
Wild Animals.
Fifty (50) Migratory and/or Marine species have been recorded within 10 kilometres of the study area
(DELWP 2017a). While there is a likelihood that ephemeral wetlands containing grassy and sedgy areas may
provide suitable foraging habitat value for a number of Migratory species during periods of inundation, the
study area would not be classed as an ‘important habitat’ as defined under the EPBC Act Policy Statement
1.1 Principal Significant Impact Guidelines (DoE 2013), in that it does not contain:


Habitat utilised by a migratory species occasionally or periodically within a region that supports an
ecologically significant proportion of the population of the species;



Habitat utilised by a migratory species which is at the limit of the species range; or,



Habitat within an area where the species is declining.

Further, the development footprint has only a small impact on ephemeral habitat (approximately two
hectares), with almost all of the moderate and higher quality potential habitat being retained within the
study area (approximately 50 hectares).

Biodiversity Assessment, Cape Otway Road Australia (CORA)

33

3.6

Groundwater Dependent Ecosystems

Groundwater dependent ecosystems (GDEs) are flora and fauna relying on a groundwater source to
maintain their ecological function. Interfering with the groundwater system may significantly impact the
health of GDEs.
Geology and hydrology are important determinants of the likely presence and location of GDEs. The
Integrated Water Management report prepared for the project (Water Technology 2019) discusses the
potential risks to groundwater receptors and aspects of the development that may be impacted by
groundwater processes. This information has been summarised in the sub-sections below except where
referenced otherwise.
The GDE Atlas (BoM 2019) indicates that there is a high potential for GDEs in the area.
Lake Modewarre is a permanent saline lake wetland and is a known aquatic GDE (as determined from
regional studies), and is high potential terrestrial GDE (from national assessments). The Current Wetland
within the study area is identified as being a high potential aquatic and terrestrial GDE. Other small
terrestrial and aquatic GDEs may also be present in or near the site (BoM 2019) (Plate 27; Plate 28).

Plate 27. Extent of known and potential aquatic GDEs
(BoM 2019).

Plate 28. Extent of potential terrestrial GDEs (BoM
2019).

3.6.1 Existing Conditions
Groundwater levels

A total of 10 observational bores were established within the study area (Water Technology 2019b).
Groundwater level data in observation bores indicates that the depth to groundwater was between 1.18
metres (Bore CORA03) and below 6.16 metres metres (CORA07) (Water Technology 2019b). This indicates
that groundwater can occur at shallow depths across the proposed development site.
Aquifiers

There is limited hydrogeological information local to this proposed development that describes the
geological profile that host the water table aquifer. Water Technology (2019) assume that the water table is
hosted within the subsurface Alluvium sediments and is possibly hydraulically connected to the fractured
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rock aquifer system(s) within the underlying basaltic rock units of the Newer Volcanic Group or the Red Bluff
Sandstone.
Groundwater Quality

The current broader landscape includes land uses that may potentially impact on the quality of groundwater,
such as agriculture, forestry, and residential. These land uses may contribute to localised/point source
impacts from hazardous chemicals or septic systems, or more diffuse impacts associated with the application
of chemicals and fertilizers as part of the management of farm land.
In assessing the potential impacts that may lead to a decrease in GDE health or function, Water Technology
(2019a) has assumed that wastewater will be managed via an EPA-approved wastewater management plan
that considers groundwater, water supply for the development will be from mains water (or recycled
stormwater), known and potential GDEs will be incorporated into the final development plan, with GDE
environments retained and enlarged throughout the development, and the proposed Organic Farm will not
result in implementing practises that are different from those currently used.

3.6.2 Characterisation of groundwater reliance on sub-surface expression
Areas identified as potential terrestrial GDEs (BOM 2019) correlate with several EVCs mapped by Ecology
and Heritage Partners during the field assessments. These EVCs are:


Plains Grassy Wetland (EVC 125); and,



Cane Grass Wetland (EVC 291).

Several scattered trees associated with the Plains Grassy Woodland EVC (EVC 55) are also present within or
immediately adjacent to potential terrestrial GDEs. These scattered trees are generally comprised of River
Red-gum and Coast Manna-gum specimens.
Canopy trees are likely to be the only lifeform to access groundwater. The rooting depth of shrubs, grasses
and herbs would be too shallow to access groundwater, except where water-table levels are at or
consistently near the ground level.
There is potential that these trees have access to groundwater particularly on lower elevations near the
southern section of Lake Modewarre (Figure 6) and south-eastern section of the Current Wetland (Figure 2).
The depth to which trees can access groundwater varies depending on geology, groundwater movement,
tree species and size. Benyon et al. (2006) found that recently established Blue Gum Eucalyptus globulus
subsp. globulus plantations on sandy soils could access groundwater up to 4.5 metres, but closed canopy
plantations could not access groundwater below eight metres depth (Benyon et al. 2009).
Zolfaghar (2013) found that the eco-physiological response of trees to depth-to-groundwater is
indistinguishable in mature eucalypt forest when groundwater is more than 10 metres below ground level.
Based on a comprehensive review of groundwater studies across Australia, O’Grady et al. (2010) found a bias
towards sampling in ecosystems where groundwater depth was less than five metres, although there was
some evidence to suggest that eucalypts typically do not access or are not heavily reliant on groundwater
below these depths. Results of rooting depth studies consistently found that the majority of species root
mass is sited within the top two metres of the soil profile.
Eucalypt species within the study area would be considered mesic species, that is they have evolved to
relatively wet conditions with high rainfall and possible access to groundwater. This is opposed to xeric
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species which are adapted to be arid and semi-arid conditions. Despite the water availability for mesic
species, Merchant et al. (2006) demonstrated that mesic eucalypts have adaptive mechanisms to cope with
short-duration drought including uptake of sucrose in leaves but do not demonstrate the same osmotic
responses as xeric species which are better adapted to longer more severe drought.
Given that the bore monitoring data and hydrograph plot in Water Technology (2019b) appears to exhibit a
seasonal rise and fall in groundwater level with the depth to standing groundwater often within one or so
metres of ground level during the wetter months. This behaviour indicates that the shallow groundwater
system(s) are influenced by the seasonal rainfall patterns.
Almost all other woody vegetation in close proximity to the Current Wetland and Lake Modewarre has been
planted, present in the form of shelterbelts or plantations, or provides soil stabilisation on constructed bund
walls (Plate 20; Plate 21). As this vegetation has been planted and is predominantly non-indigenous to the
area, no further consideration is given to potential impacts to this vegetation.

3.6.3 Ecological Response to Potential Changes in Groundwater Expression
Potential impacts of the project on groundwater have been considered in Table 4.1 of Water Technology
(2019a).
Based on a desktop assessment of potential impacts Water Technology 2019a), and monitoring of current
groundwater levels (Water Technology 2019b), Water Technology have concluded that the proposed
development will not have extensive or major effects on beneficial uses of water bodies over the long term
due to changes in water quality, stream flows or regional groundwater levels. Further, the proposed CORA
Development intends to revert the low-lying area supporting the wetland to its natural wetland ecology,
which due to the inferred semi-confined nature of the subsoil, is not likely to exacerbate potential soil
salinity processes that may operate across the study area in times of high regional shallow groundwater
levels (Water Technology 2019b).
The development will implement an Integrated Water System that will ensure that the currently untreated
water from the site and surrounds is treated to ‘best-practice’ levels prior to being introduced to the surface
water network; the development will improve existing stream flows through the site to Lake Modewarre
through the removal of the berm wall the currently impedes flows; the development will not be a significant
user of groundwater, with no extraction proposed; and the development will not result in increased surface
water storage (relative to current conditions). Groundwater monitoring should continue as per the
recommendations in Water Technology (2019b) to ensure the hydrological variably across the site can
continue to be investigated in order to establish shallow groundwater levels and salinity variability, as well as
monitor seasonal variation.
The extent of changes to an ecosystem depends on the severity and duration of groundwater changes. It is
likely that any potential impacts to terrestrial GDEs associated with the development would only be observed
at the leaf-level (e.g. stomatal conduction, photosynthesis and transpiration) or tree-level (productivity, leaf
area index), with higher levels of responses unlikely. Eamus et al. (2006) discussed the importance of
considering the resilience of GDEs to drawdown effects and their ability to recover following return to
normal hydrological regimes. As discussed above (Section 3.6.2), Merchant et al. (2006) demonstrated that
eucalypt species have mechanisms to respond to drought stress through osmotic adjustment.
Groundwater levels within the study area and surrounds are located at between 1.18 metres and below 6.16
metres below surface level. Of the 10 observational bores, a total of four (CORA01, CORA02, CORA03 and
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CORA04) recorded groundwater to a depth within two metres of the surface. However, these bores are
located in low-lying areas within the wetland (CORA02-04), or in areas where no vegetation relying on GDE’s
are present (CORA01).
The remaining observational bores all recorded groundwater depth to be at least 2.5 metres or greater
(Water Technology 2019b). Given O’Grady et al. (2010) found evidence in rooting depth studies indicating
that the majority of eucalypts confine roots to the top two metres of the soil profile, there are not
anticipated to be any indirect or long-term impacts to terrestrial GDEs within the study area or located
adjacent to Lake Modewarre. As such, the potential for the project to impact on terrestrial GDEs (and native
canopy species) is considered to be low.
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4

LEGISLATIVE AND POLICY IMPLICATIONS

4.1

Environment Protection and Biodiversity Conservation Act 1999
(Commonwealth)

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) establishes a Commonwealth
process for the assessment of proposed actions likely to have a significant impact on any matters of National
Environment Significance (NES), described in Table 6.
Table 6. Potential impacts to matters of National Environmental Significance (NES)
Matter of NES

Potential Impacts

World Heritage properties

The proposed action will not impact any properties listed for World Heritage.

National heritage places

The proposed action will not impact any places listed for national heritage.
The study area occurs upstream of one Ramsar wetland (DoEE 2017): Port Phillip Bay
(Western Shoreline) and Bellarine Peninsula (15-20km from study area).

Ramsar
wetlands
of
international significance

Provided management practices and construction techniques are consistent with
Construction Techniques for Sediment Pollution Control (EPA 1991) and Environmental
Guidelines for Major Construction Sites (EPA 1996), the proposed action is unlikely to
impact the ecological character of any Ramsar wetland.

Threatened species and
ecological communities

There is a low likelihood of occurrence within the study area for four fauna species listed
under the EPBC Act (Golden Sun Moth, Growling Grass Frog, Curlew Sandpiper and Red
Knot) (Section 3.5.1 and 3.5.2). No ecological community listed under the EPBC Act are
present within the study area (Section 3.5.3).

Migratory
species

Fifty (50) Migratory and/or Marine species have been recorded within 10 kilometres of the
study area (DELWP 2017a). However, the study area would not be classed as an ‘important
habitat’ as defined under the EPBC Act Policy Statement 1.1 Principal Significant Impact
Guidelines (DoE 2013) (Section 3.5.4).

and

marine

Commonwealth marine area

The proposed action will not impact any Commonwealth marine areas.

Nuclear actions (including
uranium mining)

The proposed action is not a nuclear action.

Great Barrier Reef Marine
Park

The proposed action will not impact the Great Barrier Reef Marine Park.

Water resources impacted
by coal seam gas or mining
development

The proposed action is not a coal seam gas or mining development.

4.1.1 Implications
No Growling Grass Frog were recorded during the targeted surveys for the species, and there is considered
to be a low likelihood of occurrence within the study area for this species on a permanent or semipermanent basis. Due to the dominance of Southern Cane-grass, and a suite of halophytic herbs, the
nationally significant ecological community Seasonal Herbaceous Wetlands (Freshwater) of the Temperate
Lowland Plains is not present in the study area. Potential Golden Sun Moth habitat is located within a
wetland system that is regularly (within every two years) inundated with water, and there is a low likelihood
that the species would successfully utilise this habitat for breeding purposes as any developing pupa
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underground would not survive regular flooding. However, potential habitat is located outside of the
development footprint and will not be impacted. There is a low likelihood that Red Knot and Curlew
Sandpiper would rely on habitat proposed to be disturbed within the study area as limiting or breeding.
Further, almost all ephemeral habitat potentially utilised for foraging will be retained as part of the
development. As such, it is considered that the CORA Development will not have a significant impact to any
matter of National Environmental Significance. The action (EPBC 2018/8152) was referred under the EPBC
Act and was determined not to be a controlled action on 31 July 2018.

4.2

Environment Effects Act 1978 (Victoria)

The Environment Effects Act 1978 provides for assessment of proposed actions that are capable of having a
significant effect on the environment via the preparation of an Environment Effects Statement (EES). A
project with potential adverse environmental effects that, individually or in combination, could be significant
in a regional or State context should be referred. An action may be referred for an EES decision where:


one of the following occurs:
o

o


Potential clearing of 10 hectares or more of native vegetation from an area that:


is of an EVC identified as endangered by DELWP;



is, of Very High conservation significance; or,



is not authorised under an approved Forest Management Plan or Fire Protection
Plan.

Potential long-term loss of a significant proportion (1-5% depending on conservation status
of species) of known remaining habitat or population of a threatened species within Victoria.

or where two or more of the following occur:
o

Potential clearing of 10 hectares or more of native vegetation, unless authorised under an
approved Forest Management Act or Fire Protection Plan;

o

Matters listed under the FFG Act:


Potential loss of a significant area of a listed ecological community;



Potential loss of a genetically important population of an endangered or threatened
species;



Potential loss of critical habitat; or,



Potential significant effects on habitat values of a wetland supporting migratory
birds.

4.2.1 Implications
Table 7 details individual environment effects that may warrant a referral, whilst Table 8 details criteria
where a combination of two or more environmental effects may warrant a referral.
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Table 7. Individual potential environmental effects that may warrant a referral
Item

1

Criteria

Response

Potential clearing of 10 ha or more of
native vegetation from an area that:

A total of 9.0681 hectares of patch native vegetation is to be impacted as
part of the CORA development, which consists of 5.445 hectares of
‘Current Wetland’, and a total of 3.6235 hectares is native vegetation as
mapped during the field assessments.



is of an Ecological Vegetation Class
identified as endangered by the
DELWP (in accordance with
Appendix 2 of Victoria’s Native
Vegetation
Management
Framework); or



is, or is likely to be, of Very High
conservation
significance
(as
defined in accordance with
Appendix 3 of Victoria’s Native
Vegetation
Management
Framework); and,



is not authorised under an
approved Forest Management Plan
or Fire Protection Plan

The vegetation within the 5.445 hectares covered by the Current Wetland
layer did not meet the thresholds that define a patch of native vegetation
despite the field assessments being undertaken during a suitable seasonal
timeframe to assess the presence of seasonally dominant wetland
vegetation communities.
The vegetation within the 3.6235 hectares of mapped vegetation consists
of:


0.790 hectares of EVCs classified as Endangered (0.399 hectares of
Aquatic Herbland; 0.158 hectares of Plains Grassy Wetland; 0.234
hectares of Grassy Woodland); and,



3.232 hectares of Very High conservation significance vegetation
(0.399 hectares of Aquatic Herbland; 2.833 hectares of Cane Grass
Wetland).

The total extent of native vegetation (including the Current Wetland layer)
proposed to be removed is below the threshold that triggers a
recommendation for referral under the EE Act.

Flora
Two State-significant flora listed as Rare on the DELWP Advisory List
(Brackish Plains Buttercup, Salt Lawrencia) were recorded during the site
assessment. Brackish Plains Buttercup was widely recorded throughout
the study area, with the impact area comprising less than 10% of habitat
in the study area. As the species is widespread in many wetland habitats
within Victoria, the long-term loss will not exceed 1-5% of overall habitat.
No confirmed habitat for Salt Lawrencia will be lost within the impact area
as this habitat is within the wetland area proposed to be retained.

2

Potential long-term loss of a significant
proportion (e.g. 1 to 5 percent
depending on the conservation status of
the species) of known remaining habitat
or population of a threatened species
within Victoria

There is potential habitat for a range of State-significant flora within the
study area. However, due to the highly modified, agricultural nature of
the study area, landscape context and the proximity of previous records,
additional State significant flora species listed on DELWP’s advisory list are
considered unlikely to occur within the study area.

Fauna
Two nationally listed migratory species, Red Knot Calidris canutus and
Curlew Sandpiper Calidris ferruginea, have been recorded at Lake
Modewarre.
There is also suitable foraging habitat within the study area for numerous
State listed bird species including; Musk Duck, Latham’s Snipe, Freckled
Duck, Australasian Shoveler, Hardhead, Blue-billed Duck, Eastern Great
Egret, Grey Goshawk and Black Falcon.
These species are not considered likely to utilise ephemeral wetlands
within the study area on a regular or permanent basis given higher quality
foraging habitat is located nearby at Lake Modewarre. However, there is a
low likelihood these species may forage within areas of suitable habitat
during periods where the larger ephemeral areas are inundated.
As the majority of suitable foraging habitat for these, and other migratory
and waterbird species will be retained as part of the development, it is not
considered that a significant proportion of known remaining habitat will
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Item

Criteria

Response
be impacted.
Growling Grass Frog was not heard calling or observed within areas of
potential habitat during targeted surveys, and based on the results of the
targeted survey, there is considered a low likelihood that an extant
population of the species occurs within the study area.
As such, it is considered that there will not be a long-term loss of known
remaining habitat for any threatened fauna species that will exceed 1-5%
of overall habitat.

3

4

Potential long-term change to the
ecological character of a wetland listed
under the Ramsar Convention or in ‘A
Directory of Important Wetlands in
Australia’

Potential extensive or major effects on
the health or biodiversity of aquatic,
estuarine or marine ecosystems, over
the long term

The nearest wetland listed under the Ramsar Convention, and in the
‘Directory of Important Wetlands’ is located 18 km north-west of the site
at Lake Murdeduke which forms part of the Western Districts Lake
RAMSAR Site. The project will not impact on this, or any other RAMSAR
site or ‘important wetland’.
There are no estuarine, marine or permanent aquatic ecosystems within
the study area. Much of the study area is comprised of native vegetation
dependant on seasonal inundation (usually between September –
November). A total of 8.35 hectares of wetland-type vegetation will be
impacted by the proposed development. The vast majority of the wetland
system, comprising between 55 and 80 hectares of the highest quality
native vegetation, will not be impacted, with at least 44 hectares retained
and enhanced as part of the establishment of a conservation reserve
within the wetland system.
As such, there is not considered to be any extensive or major effects to
any aquatic, estuary or marine system over the long-term.

Table 8. A combination of two or more environmental effects that may warrant a referral
Item

1

Criteria
Potential clearing of 10 hectares or more of
native vegetation, unless authorised under an
approved Forest Management Plan or Fire
Protection Plan
Matters listed under the Flora and Fauna
Guarantee Act 1988:


potential loss of a significant area of a listed
ecological community; or,



potential loss of a genetically important
population of an endangered or threatened
species (listed or nominated for listing),
including as a result of loss or
fragmentation of habitats; or

2



potential loss of critical habitat; or



potential significant effects on habitat
values of a wetland supporting migratory
bird species

Response
A total of 9.182 hectares of native vegetation (including three
scattered trees) is to be impacted as part of the CORA
development.
The total extent of native vegetation (including the Current
Wetland layer) proposed to be removed is below this criteria
threshold.
There are no FFG Act-listed communities within the study area.
There is confirmed presence within the broader study area for
seven ‘protected’ flora species (Figure 4), and potential habitat
for several additional ‘listed’ flora species listed under the FFG
Act. Further, there is potential habitat for five fauna species
listed under the FFG Act (Golden Sun Moth, Growling Grass Frog,
Freckled Duck, Blue-billed Duck, Eastern Great Egret and Grey
Goshawk), within the broader study area
Targeted surveys did not record the presence of Growling Grass
Frog within the broader study area, and while the species may
utilise areas of suitable habitat within the study area in the
future, the results of targeted surveys indicate there is a low
likelihood that an extant population of Growling Grass Frog
occurs within the study area. As such, a significant impact to this
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Item

Criteria

Response
species as part of the proposed development is considered
unlikely.
Although there is the presence of potentially suitable habitat for
Golden Sun Moth in areas dominated by the species preferred
food source (Wallaby-grasses), given that the suitable habitat is
located within a wetland system that is regularly (within every
two years) inundated with water, there is a low likelihood that
the species would successfully utilise this habitat for breeding
purposes as any developing pupa underground would not survive
regular flooding. Further, adjacent parcels of land outside of the
wetland system are highly modified, dominated by exotic flora,
and do not support the preferred food plant of the species. As
such, there is considered to be a low likelihood that Golden Sun
Moth occurs within or adjacent to the study area. No impact to
potential Golden Sun Moth habitat is proposed as part of the
development.
It is not considered that the study area supports a genetically
important population of, or critical habitat for any FFG Act-list
species.
Migratory and wetland bird species are not considered likely to
utilise ephemeral wetlands within the study area on a regular or
permanent basis given higher quality foraging habitat is located
nearby at Lake Modewarre. However, there is a low likelihood
these species may forage within areas of suitable habitat during
periods where the larger ephemeral areas are inundated.
As the majority of suitable foraging habitat for these, and other
migratory and waterbird species will be retained as part of the
development, it is not considered that a significant proportion of
known remaining habitat will be impacted.
Based on the above, we do not consider that any of the
thresholds relating to FFG Act criteria have been exceeded.

Potential extensive or major effects on
landscape values of regional importance,
especially where recognised by a planning
scheme overlay or within or adjoining land
reserved under the National Parks Act 1975

3

The surrounding area is not recognised for landscape values of
regional importance, and is not recognised by a planning scheme
overlay.
The proposal is also not within or adjoining land reserved under
the National Parks Act 1975.
Based on the above, we do not consider this threshold to be
exceeded.

Based on a review of ecological impacts associated with the amended CORA Masterplan, it is Ecology and
Heritage Partners’ position that a referral under the EES Act is not required based on ecological impacts
alone, as:


None of the thresholds relating to any of the ecological criteria identified in Table 7 have been
exceeded; and,



None of the thresholds relating to any of the ecological criteria identified in Table 8 have been
exceeded.

It should be noted that Ecology and Heritage Partners’ have not undertaken a detailed assessment of other
non-ecological referral criteria detailed in DSE (2006). However, it is understood that these additional
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criteria have been assessed by Mandy Elliott from EnviroMe Pty Ltd, and that the thresholds that
recommend a project for referral under the EE Act have not been triggered.

4.3

Flora and Fauna Guarantee Act 1988 (Victoria)

The FFG Act is the primary legislation dealing with biodiversity conservation and sustainable use of native
flora and fauna in Victoria. Proponents are required to apply for an FFG Act Permit to ‘take’ listed and/or
protected flora species, listed vegetation communities and listed fish species in areas of public land (i.e.
within road reserves, drainage lines and public reserves). An FFG Act permit is generally not required for
removal of species or communities on private land, or for the removal of habitat for a listed terrestrial fauna
species.
There is confirmed presence within the study area for seven ‘protected’ flora species (Appendix 2.1; Figure
4), and potential habitat for several additional ‘listed’ flora species listed under the FFG Act. Further, there is
potential habitat for five fauna species listed under the FFG Act (Golden Sun Moth, Growling Grass Frog,
Freckled Duck, Blue-billed Duck, Eastern Great Egret and Grey Goshawk) (Appendix 2.1; Section 3.5).

4.3.1 Implications
There is suitable habitat within the study area for several species listed or protected under the FFG Act. An
FFG Act permit will likely be required where impacts to FFG Act protected flora (Acacia spp.) occur within the
road reserve of Connies Lane. However, the majority of the study area is privately owned, as such a permit
under the FFG Act is not required in these areas.

4.4

Planning and Environment Act 1987 (Victoria)

The Planning and Environment Act 1987 outlines the legislative framework for planning in Victoria and for
the development and administration of planning schemes. All planning schemes contain native vegetation
provisions at Clause 52.17 which require a planning permit from the relevant local Council to remove,
destroy or lop native vegetation on a site of more than 0.4 hectares, unless an exemption under clause
52.17-7 of the Victorian Planning Schemes applies (Appendix 1.5.3) or a subdivision is proposed with lots less
than 0.4 hectares1. Local planning schemes may contain other provisions in relation to the removal of native
vegetation (Section 4.4.1).

4.4.1 Local Planning Schemes
The study area is located within the Surf Coast Shire municipality. The following zoning and overlays apply
(DELWP 2017f, 2017g):


Farming Zone (FZ) – south-east corner of the study area;



Rural Conservation Zone (RCZ) – comprising the remainder of the study area;



Salinity Management Overlay (SMO);

1

In accordance with the Victorian Civil and Administrative Tribunal’s (VCAT) decision Villawood v Greater Bendigo CC
(2005) VCAT 2703 (20 December 2005) all native vegetation is considered lost where proposed lots are less than 0.4
hectares in area and must be offset at the time of subdivision.
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Land Subject to Inundation Overlay (LSIO); and



Environment Significance Overlay – Schedule 1 (ESO1).

4.4.1.1 Environmental Significance Overlay – Schedule 1
The ESO1 relates to wetland and associated dryland habitat protection. Areas covered by an ESO1 are
because of one of more of the following apply:


The site contains habitat associated with wetlands and waterways of local, regional, State of national
significance.



It is protected under an international wetland agreement.

Under the ESO1, a permit is not required to remove, destroy or lop exotic vegetation, or where:


The vegetation is on the building side of a vertical line 2 metres from the outer edge of the roof of a
building, except where an approved landscape plan or site plan specifies the retention of the
vegetation.



The vegetation is listed as an environmental weed in Table 1 of Clause 22.01.



The vegetation removal is in accordance with an approved Whole Farm Plan.



The vegetation is grass or pasture to be removed in association with the use of the land for
agriculture and is more than 30 metres from a waterway.

Based on our review of the current development plan, a permit under the ESO1 will be triggered as impacts
within the area covered by the ESO1 are unavoidable due to the fact that the majority of land owned by the
proponent is affected by the overlay. As such, it is not possible to site the development outside the area
affected by the ESO1. However, it is noted that the vast majority of the land affected by the ESO1 will not be
developed, but will be retained and enhanced as part of the establishment of a conservation reserve within
the wetland system. Further information regarding site selection and land use is detailed in the Land
Capability Assessment report (Macleod Consulting 2017).
The natural flows through the wetland system into Lake Modewarre are currently modified by the presence
of an artificial berm wall in the southern portion of the site, which results in much of the water dammed up
in the southern portion of the study area, reducing flows to the west and north. It is understood that as part
of the proposed development of the study area, the berm wall would be relocated, allowing for more direct
water flows from the west and south-west towards Lake Modewarre. This scenario has been hydraulically
modelled in the Flood Report (prepared by Water Technology) which demonstrates that the proposal will
improve flows to Lake Modewarre by making them more direct through the relocation of existing earth
berms.
Further issues relating to hydrology, drainage, water flows and water quality (Water Technology 2017), as
well as sewage and drainage (SMEC 2017) are addressed in detail in the respective technical reports
prepared to support the application.
However, it is noted in the Flood Report (Water Technology 2017) that the proposed development layout
achieves no increase in flood levels outside of the study area, and results in a minor increase (between 2-3
centimetres) in flood levels within the study area.

Biodiversity Assessment, Cape Otway Road Australia (CORA)

44

It is understood that the permit application contains additional information that addressed the decision
guidelines associated with the ESO1. All permit applications under the ESO1 must be referred to DELWP as a
determining referral authority in accordance with Section 55 of the Planning and Environment Act 1987.
Although not addressed in this report, the permit application must also address other relevant overlays
(SMO and LSIO) as part of the proposed Otway Road Resort masterplan and detailed design to ensure the
objectives of these overlays are met.

4.4.2 The Guidelines
The State Planning Policy Framework and the decision guidelines at Clause 52.17 (Native Vegetation) and
Clause 12.01 require Planning and Responsible Authorities to have regard for the Guidelines (DELWP 2017c).
Where the clearing of native vegetation is permitted, the quantity and type of vegetation to be offset is
determined using methodology specified in the Guidelines. The primary objective of the regulations is “no
net loss in the contribution made by native vegetation to Victoria’s biodiversity”.
A permit will be referred to DELWP as a ‘recommending authority’ if vegetation removal meets one or more
of the below thresholds (Table 9).

4.4.3 Implications
The study area is within Location 2, with 9.182 hectares of native vegetation (including Current Wetlands,
and three scattered trees) proposed to be impacted. As such, the permit application falls under the Detailed
assessment pathway
The offset requirement for native vegetation removal is 0.414 General Habitat Units (HU), and 7.584 Species
HUs of habitat for Prickly Arrowgrass Triglochin mucronate, and one (1) Large Tree.
A Planning Permit from Surf Coast Shire is required to remove, destroy or lop any native vegetation. In this
instance, the application will be referred to DELWP as greater than 0.5 hectares of vegetation are proposed
for removal.
Table 9. Permit to remove native vegetation – application referral triggers (Clause 66, Referral and Notice Provisions)
Native
Vegetation
Other
Circumstances

4.5



Remove, destroy or lop native vegetation where the area to be cleared is 0.5 hectares or more



Remove, destroy or lop native vegetation if a property vegetation plan applies to the site



Remove, destroy or lop native vegetation on Crown land which is occupied or managed by the
responsible authority

Wildlife Act 1975 and Wildlife Regulations 2013 (Victoria)

The Wildlife Act 1975 (and associated Wildlife Regulations 2013) is the primary legislation in Victoria
providing for protection and management of wildlife. Authorisation for habitat removal may be obtained
under the Wildlife Act 1975 through a licence granted under the Forests Act 1958, or under any other Act
such as the Planning and Environment Act 1987. Any persons engaged to remove, salvage, hold or relocate
native fauna during construction must hold a current Management Authorisation under the Wildlife Act
1975, issued by DELWP.
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4.6 Water Act 1989 (Victoria)
The purposes of the Water Act 1989 are manifold but (in part) relate to the orderly, equitable, efficient and
sustainable use of water resources within Victoria. This includes the provision of a formal means of
protecting and enhancing environmental qualities of waterways and their in-stream uses as well as
catchment conditions that may affect water quality and the ecological environments within them. A ‘works
on waterways’ permit from the Corangamite CMA will be required if the proposed action impacts on either
of the two designated waterways within the study area. Additionally, where structures are installed within or
across waterways that potentially interfere with the passage of fish or the quality of aquatic habitat, these
activities should be referred to DELWP with the Corangamite CMA included for comment.

4.7

Catchment and Land Protection Act 1994 (Victoria)

The Catchment and Land Protection Act 1994 (CaLP Act) contains provisions relating to catchment planning,
land management, noxious weeds and pest animals. Landowners are responsible for the control of any
infestation of noxious weeds and pest fauna species to minimise their spread and impact on ecological
values. Weeds listed as noxious under the CaLP Act were recorded during the assessment (Spear Thistle).
Similarly, there is evidence that the study area is currently occupied by several pest fauna species listed
under the CaLP Act (Red Fox and European Rabbit). Pest plant and animal control measures should be
included as part of any Construction Environmental Management Plan (CEMP) prepared for the
development.
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5

MITIGATION MEASURES

5.1

Minimise Impacts

For the removal of vegetation that falls under all assessment pathways, the Guidelines (DELWP 2017c)
require the responsible authority to consider whether the applicant has demonstrated avoidance and
minimisation of impacts to native vegetation.

5.1.1 Avoid and Minimise Statement
The current native vegetation removal assessment is based on impacts associated with the Masterplan,
which has been amended several times with the aim of reducing impacts to the existing ecological values
present within the study area. The most recent amendments to the Masterplan have resulted in a reduction
of impacts from 39.352 hectares and seven scattered trees (September 2017), to 25.183 hectares and three
scattered trees (January 2018), to the current Masterplan resulting in native vegetation impacts of 9.182
hectares of native vegetation. This has minimised impacts by a total of approximately 75% in hectares of
native vegetation and Current Wetland impacted.
It is noted that impacts to the vast majority of the land affected by the Current Wetland layer, comprising
approximately 50 hectares of Very High conservation significance Cane Grass Wetland vegetation, will be
avoided, and maintained and enhanced as part of the establishment of a conservation reserve within the
wetland system.
In the context of the contribution to Victoria’s biodiversity that the native vegetation makes, the above
minimisation measures are considered appropriate in the context of the project, and broader ecological
values within and adjacent to the study area.

5.2

Best Practice Mitigation Measures

Recommended measures to mitigate impacts upon terrestrial and aquatic values present within the study
area may include:


Consideration of Water Sensitive Urban Design techniques such as stormwater treatment wetlands,
bio-retention systems, porous paving or swales;



Minimise impacts to native vegetation and habitats through construction and micro-siting
techniques, including fencing retained areas of native vegetation. If indeed necessary, trees should
be lopped or trimmed rather than removed. Similarly, soil disturbance and sedimentation within
wetlands should be avoided or kept to a minimum, to avoid, or minimise impacts to fauna habitats;



All contractors should be aware of ecologically sensitive areas to minimise the likelihood of
inadvertent disturbance to areas marked for retention. Habitat Zones (areas of sensitivity) should be
included as a mapping overlay on any construction plans;



Tree Retention Zones (TRZs) should be implemented to prevent indirect losses of native vegetation
during construction activities (DSE 2011). A TRZ applies to a tree and is a specific area above and
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below the ground, with a radius 12 x the DBH. At a minimum standard a TRZ should consider the
following:
o

A TRZ of trees should be a radius no less than two metres or greater than 15 metres;

o

Construction, related activities and encroachment (i.e. earthworks such as trenching that
disturb the root zone) should be excluded from the TRZ;

o

Where encroachment exceeds 10% of the total area of the TRZ, the tree should be
considered as lost and offset accordingly;

o

Directional drilling may be used for works within the TRZ without being considered
encroachment. The directional bore should be at least 600 millimetres deep;

o

The above guidelines may be varied if a qualified arborist confirms the works will not
significantly damage the tree (including stags / dead trees). In this case the tree would be
retained and no offset would be required; and,

o

Where the minimum standard for a TRZ has not been met an offset may be required.



Removal of any habitat trees or shrubs (particularly hollow-bearing trees) should be undertaken
between February and September to avoid the breeding season for the majority of fauna species. If
any habitat trees or shrubs are proposed to be removed, this should be undertaken under the
supervision of an appropriately qualified zoologist to salvage and translocate any displaced fauna;



Where possible, construction stockpiles, machinery, roads, and other infrastructure should be
placed away from areas supporting native vegetation, LOTs and/or wetlands;



Ensure that best practice sedimentation and pollution control measures are undertaken at all times,
in accordance with Environment Protection Authority guidelines (EPA 1991; EPA 1996; Victorian
Stormwater Committee 1999) to prevent offsite impacts to waterways and wetlands; and



As indigenous flora provides valuable habitat for indigenous fauna, it is recommended that any
landscape plantings that are undertaken as part of the proposed works are conducted using
indigenous species sourced from a local provenance, rather than exotic deciduous trees and shrubs.

In addition to these measures, the following documents should be prepared and implemented prior to any
construction activities:


5.3

Construction Environmental Management Plan (CEMP). The CEMP should include specific
species/vegetation conservation strategies, weed management guidelines under the CaLP Act, daily
monitoring, sedimentation management, site specific rehabilitation plans, weed and pathogen
management measures, etc.;

Offset Strategy

5.3.1 State (The Guidelines)
Ecology and Heritage Partners are a DELWP accredited OTC offset broker.
Based on an assessment of the retained native vegetation within the wetland, and the gain that can be
generated through the permanent protection of native vegetation via an on-title security mechanism (i.e.
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Section 69 agreement under the Conservation, Forests and Lands Act 1987), and ongoing management and
enhancement activates, the entire offset obligation can be met on-site (Appendix 4.2).
The following offset credits relevant to the development can be generated via the management and security
of 44.795 hectares of native vegetation (Appendix 4.2):


10.062 General HUs; and,



9.366 Species HUs for Prickly Arrowgrass Triglochin mucronata.

Current Wetland Condition
The proposed offset site is within the current wetland layer, and was predominantly dominated by Cane
Grass Wetland at the time of the field assessments (Figure 5). The proposed offset site is not currently being
managed for the purposes of conservation, with a large herd of cattle known to be grazing the land prior to
the November assessments. This had resulted in several areas of the wetland exhibiting substantial ground
disturbance typical of hard-hooved agricultural stock.
The natural flows through the wetland system into Lake Modewarre are currently modified by the presence
of an artificial berm wall in the southern portion of the site, which results in much of the water dammed up
in the southern portion of the study area, reducing flows from the west and south into Lake Modewarre to
the north. It is understood that as part of the proposed development of the study area and establishment of
the offset site, the berm wall will be relocated, and the flow regime into Lake Modewarre will be reinstated
as close as possible to its natural state. Further, it is noted in the Flood Report (Water Technology 2017) that
the proposed development is likely to result in a minor increase (between 2-3 centimetres) in flood levels
within the wetland, which in conjunction with the removal of animal stock, is anticipated to facilitate the
restoration of the wetland, and create an offset site with enhanced ecological values for both flora and
fauna.

5.4 Indirect Impacts
There is the potential for indirect impacts to occur to ecological values as a result of the proposed
development. Table 10 assesses the potential impacts using a risk-based approach.
Table 10. Risk assessment of potential indirect impacts as a result of the proposed development.

Risk Rating

Consequence

Initial Risks
Description of Consequences / Potential Mitigation

Potential light spill
from sporting fields

Dis-orientation of local fauna and/or impact to adjacent
residences / Light spill should be minimised (not encroach on
wetlands) by ensuring lights are installed in accordance with the
‘Community Sporting Facility Lighting Guide’ (DPCD 2012).

Unlikely

Negligible

Low

Creation of new onsite water habitats
attracting fauna

Attraction of water birds/frogs closer to development areas /
New water habitats should be located as close to existing habits
as feasible

Possible

Minor

Moderate

Introduction
domestic cats *

Increased predation of native fauna (birds, small mammals) /
Remove residential component of development.

Rare

Minor

Low

of
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Note: * No residential component is proposed as part of the development. As such, there will be no increase to the
number of domestic cats present as a result of the development.

Lights can be designed to minimise light spill to adjacent sensitive area (i.e. the wetland). Provided the
appropriate planning is undertaken as part of the design and approval process, it is considered unlikely that
light spill will occur as part of the proposed development. It is also noted that a Lighting Assessment is
required by the proposed Comprehensive Development Zone 3 (CDZ3) that will apply to the study area.
Although new water habitats may be created within the proposed development, these will be relatively small
in size compared to existing features. Given that the existing water habitats (i.e. Current Wetland, Lake
Modewarre) will be enhanced as part of the development, it is considered that aquatic fauna (amphibians,
birds) will continue to utilise these habitats for foraging and breeding purposes, rather than any newly
created artificial water bodies.
The residential component is no longer a a part of the development. As such, there is no longer considered
to be a risk that domestic cats will be introduced to the site and predate on native fauna.
Based on the risk assessment of the above potential indirect impacts, the overall risk of indirect impacts to
ecological values is Low.
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6

FURTHER REQUIREMENTS

Further requirements associated with development of the study area, as well as additional studies or
reporting that may be required, are provided below (Table 11).
Table 11. Further requirements associated with development of the study area.
Relevant Legislation

Implications

Further Action

Environment Protection
and Biodiversity
Conservation Act 1999

No Growling Grass Frog were recorded during the targeted
surveys for the species, and there is considered to be a low
likelihood of occurrence within the study area for this species
on a permanent or semi-permanent basis. Due to the
dominance of Southern Cane-grass, and a suite of halophytic
herbs, the nationally significant ecological community Seasonal
Herbaceous Wetlands (Freshwater) of the Temperate Lowland
Plains is not present in the study area. Potential Golden Sun
Moth habitat is located within a wetland system that is
regularly (within every two years) inundated with water, and
there is a low likelihood that the species would successfully
utilise this habitat for breeding purposes as any developing
pupa underground would not survive regular flooding.
However, potential habitat is located outside of the
development footprint and will not be impacted. There is a low
likelihood that Red Knot and Curlew Sandpiper would rely on
habitat proposed to be disturbed within the study area as
limiting or breeding. Further, almost all ephemeral habitat
potentially utilised for foraging will be retained as part of the
development. As such, it is considered that the CORA
Development will not have a significant impact to any matter
of National Environmental Significance. The action (EPBC
2018/8152) was referred under the EPBC Act and was
determined not to be a controlled action on 31 July 2018.

The action (EPBC 2018/8152)
was referred under the EPBC
Act and was determined not to
be a controlled action on 31 July
2018.

Flora and Fauna
Guarantee Act 1988

There is suitable habitat within the study area for several
species listed or protected under the FFG Act. An FFG Act
permit will likely be required where impacts to FFG Act
protected flora (Acacia spp.) occur within the road reserve of
Connies Lane. However, the majority of the study area is
privately owned, as such a permit under the FFG Act is not
required in these areas.
A total of 9.182 hectares of native vegetation is to be impacted
as part of the CORA development.

Environment Effects Act
1978

Planning and
Environment Act 1987

The total extent of native vegetation (including the Current
Wetland layer) and fauna habitat proposed to be removed is
below the threshold that triggers a recommendation for
referral under the EE Act.
The study area is within Location 2, with 9.182 hectares of
native vegetation (including Current Wetlands, and three
scattered trees) proposed to be impacted. As such, the permit
application falls under the Detailed assessment pathway. A
Planning Permit from Surf Coast Shire is required to remove,
destroy or lop any native vegetation. In this instance, the
application will be referred to DELWP as greater than 0.5
hectares of vegetation are proposed for removal.
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project for referral under the EE
Act.
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Permit application.
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Relevant Legislation

Implications

Further Action

Catchment and Land
Protection Act 1994

Several weed species listed under the CaLP Act were recorded
within the study area. To meet requirements under the CaLP
Act, listed noxious weeds should be appropriately controlled
throughout the study area.

Planning Permit conditions are
likely to include a requirement
for pest flora and fauna
management actions included in
a CEMP

Water Act 1989

A ‘works on waterways’ permit is likely to be required from the
Corangamite CMA where any action impacts on waterways
within the study area.

Obtain a ‘works on waterways’
permit from Corangamite CMA.

Wildlife Act 1975

Any persons engaged to conduct salvage and translocation or
general handling of terrestrial fauna species must hold a
current Management Authorisation.

Ensure wildlife specialists hold a
current
Management
Authorisation.
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APPENDIX 1
Appendix 1.1 – Rare or Threatened Categories for Listed Victorian Taxa
Table A1.1. Rare or Threatened categories for listed Victorian taxa.
Rare or Threatened Categories
Conservation Status in Australia (Based on the EPBC Act 1999)

EX - Extinct: Extinct is when there is no reasonable doubt that the last individual of the species has died.
CR - Critically Endangered: A species is critically endangered when it is facing an extremely high risk of extinction in the wild
in the immediate future.
EN - Endangered: A species is endangered when it is not critically endangered but is facing a very high risk of extinction in
the wild in the near future.
VU - Vulnerable: A species is vulnerable when it is not critically endangered or endangered but is facing a high risk of
extinction in the wild in the medium-term future.
R* - Rare: A species is rare but overall is not currently considered critically endangered, endangered or vulnerable.
K* - Poorly Known: A species is suspected, but not definitely known, to belong to any of the categories extinct, critically
endangered, endangered, vulnerable or rare.
Conservation Status in Victoria (Based on DEPI 2014a, DSE 2009 or 2013)

x - Presumed Extinct in Victoria: not recorded from Victoria during the past 50 years despite field searches specifically for
the plant, or, alternatively, intensive field searches (since 1950) at all previously known sites have failed to record the plant.
e - Endangered in Victoria: at risk of disappearing from the wild state if present land use and other causal factors continue
to operate.
v - Vulnerable in Victoria: not presently endangered but likely to become so soon due to continued depletion; occurring
mainly on sites likely to experience changes in land-use which would threaten the survival of the plant in the wild; or, taxa
whose total population is so small that the likelihood of recovery from disturbance, including localised natural events such
as drought, fire or landslip, is doubtful.
r - Rare in Victoria: rare but not considered otherwise threatened - there are relatively few known populations or the taxon
is restricted to a relatively small area.
k - Poorly Known in Victoria: poorly known and suspected, but not definitely known, to belong to one of the above
categories (x, e, v or r) within Victoria. At present, accurate distribution information is inadequate.
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Appendix 1.2 – Defining Ecological Significance
Table A1.2. Criteria for defining Ecological Significance ratings for significant flora, fauna and communities.
National Significance

Flora:
National conservation status is based on the EPBC Act list of taxa considered threatened in Australia (i.e. extinct, critically
endangered, endangered, vulnerable).
Fauna:
National conservation status is based on the EPBC Act list of taxa considered threatened in Australia (i.e. Extinct, Critically
Endangered, Endangered, Vulnerable).
Fauna listed as Extinct, Critically Endangered, Endangered, Vulnerable, or Rare under National Action Plans for terrestrial
taxon prepared for DoE: mammals (Woinarski et al. 2014), bats (Duncan et al. 1999), birds (Garnett et al. 2011), reptiles
(Cogger et al. 1993), amphibians (Tyler 1997) and butterflies (Sands and New 2002).
Communities:
Vegetation communities considered critically endangered, endangered or vulnerable under the EPBC Act and considering
vegetation condition.
State Significance

Flora:
Threatened taxa listed under the provisions of the FFG Act.
Flora listed in the State Government’s Advisory List of Rare or Threatened Plants in Victoria (DEPI 2014A).
Fauna:
Threatened taxon listed under Schedule 2 of the FFG Act.
Fauna listed as Extinct, Critically Endangered, Endangered and Vulnerable on the State Government’s Advisory List of
Threatened Vertebrate Fauna in Victoria (DSE 2013).
Listed as Lower Risk (Near Threatened, Conservation Dependent or Least concern) or Data Deficient under National Action
Plans for terrestrial species prepared for the DoE: mammals (Woinarski et al. 2014), bats (Duncan et al. 1999), birds
(Garnett et al. 2011), reptiles (Cogger et al. 1993), amphibians (Tyler 1997) and butterflies (Sands and New 2002).
Communities:
Ecological communities listed as threatened under the FFG Act (DELWP 2017h).
EVC listed as threatened (i.e. endangered, vulnerable) or rare in a Native Vegetation Plan for a particular bioregion and
considering vegetation condition.
Regional Significance

Fauna:
Fauna with a disjunct distribution, or a small number of documented recorded or naturally rare in the particular Bioregion
in which the study area is located.
A particular taxon that is has an unusual ecological or biogeographical occurrence or listed as Lower Risk – Near
Threatened, Data Deficient or Insufficiently Known on the State Government’s Advisory List of Threatened Vertebrate
Fauna in Victoria (DSE 2013).
Communities:
EVC listed as depleted or least concern in a Native Vegetation Plan for a particular bioregion) and considering vegetation
condition.
EVC considered rare by the author for a particular bioregion.
Local Significance

Local significance is defined as flora, fauna and ecological communities indigenous to a particular area, which are not
considered rare or threatened on a national, state or regional level.
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Appendix 1.3 – Defining Site Significance
Table A1.3. Criteria for defining Site Significance ratings.
National Significance

A site is of National significance if:
 It regularly supports, or has a high probability of regularly supporting individuals of a taxon listed as ‘Critically
Endangered’ or ‘Endangered’ under the EPBC Act and/or under National Action Plans for terrestrial taxon prepared
for the DoE.
 It regularly supports, or has a high probability of supporting, an ‘important population’ as defined under the EPBC Act
of one or more nationally ‘vulnerable’ flora and fauna taxon.
 It is known to support, or has a high probability of supporting taxon listed as ‘Vulnerable’ under National Action
Plans.
 It is known to regularly support a large proportion (i.e. greater than 1%) of a population of a taxon listed as
‘Conservation Dependent’ under the EPBC Act and/or listed as Rare or Lower Risk (near threatened, conservation
dependent or least concern) under National Action Plans.
 It contains an area, or part thereof designated as ‘critical habitat’ under the EPBC Act, or if the site is listed under the
Register of National Estate compiled by the Australian Heritage Commission.
 It is a site which forms part of, or is connected to a larger area(s) of remnant native vegetation or habitat of national
conservation significance such as most National Park, and/or a Ramsar Wetland(s).
State Significance

A site is of State significance if:
 It occasionally (i.e. every 1 to 5 years) supports, or has suitable habitat to support taxon listed as ‘Critically
Endangered’ or ‘Endangered’ under the EPBC Act and/or under National Action Plans.
 It regularly supports, or has a high probability of regularly supporting (i.e. high habitat quality) taxon listed as
‘Vulnerable’, ‘Near threatened‘, ‘Data Deficient’ or ‘Insufficiently Known’ in Victoria (,DSE 2013; DEPI 2014A), or
species listed as ‘Data Deficient’ or ‘Insufficiently Known’ under National Action Plans.
 It contains an area, or part thereof designated as ‘critical habitat’ under the FFG Act.
 It supports, or likely to support a high proportion of any Victorian flora and fauna taxa.
 It contains high quality, intact vegetation/habitat supporting a high species richness and diversity in a particular
bioregion.
 It is a site which forms part of, or connected to a larger area(s) of remnant native vegetation or habitat of state
conservation significance such as most State Parks and/or Flora and Fauna Reserves.
Regional Significance

A site is of Regional significance if:
 It regularly supports, or has a high probability of regularly supporting regionally significant fauna as defined in Table
1.2.
 Is contains a large population (i.e. greater than 1% or 5%) of flora considered rare in any regional Native Vegetation
Plan for a particular bioregion.
 It supports a fauna population with a disjunct distribution, or a particular taxon that has an unusual ecological or
biogeographical occurrence.
 It is a site which forms part of, or is connected to a larger area(s) of remnant native vegetation or habitat of regional
conservation significance such as most Regional Parks and/or Flora and Fauna Reserves.
Local Significance

Most sites are considered to be of at least local significant for conservation, and in general a site of local significance can be
defined as:
 An area which supports indigenous flora species and/or a remnant EVC, and habitats used by locally significant fauna
species.
 An area which currently acts, or has the potential to act as a wildlife corridor linking other areas of higher
conservation significance and facilitating fauna movement throughout the landscape.
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Appendix 1.4 – Vegetation Condition and Habitat Quality
Table A1.4.1 Defining Vegetation Condition ratings.
Criteria for defining Vegetation Condition

High Quality:
Vegetation dominated by a diversity of indigenous species, with defined structures (where appropriate), such as canopy
layer, shrub layer, and ground cover, with little or few introduced species present.
Moderate Quality:
Vegetation dominated by a diversity of indigenous species, but is lacking some structures, such as canopy layer, shrub
layer or ground cover, and/or there is a greater level of introduced flora species present.
Low Quality:
Vegetation dominated by introduced species, but supports low levels of indigenous species present, in the canopy, shrub
layer or ground cover.

Table A1.4.2 Defining Habitat Quality.
Criteria for defining Habitat Quality

High Quality:
 High degree of intactness (i.e. floristically and structurally diverse), containing several important habitat features
such as ground debris (logs, rocks, vegetation), mature hollow-bearing trees, and a dense understorey
component.
 High species richness and diversity (i.e. represented by a large number of species from a range of fauna groups).
 High level of foraging and breeding activity, with the site regularly used by native fauna for refuge and cover.
 Habitat that has experienced, or is experiencing low levels of disturbance and/or threatening processes (i.e. weed
invasion, introduced animals, soil erosion, salinity).
 High contribution to a wildlife corridor, and/or connected to a larger area(s) of high quality habitat.
 Provides known, or likely habitat for one or more rare or threatened species listed under the EPBC Act, FFG Act,
or species considered rare or threatened according to DEPI 2014A; DSE 2009 or 2013.
Moderate Quality:
 Moderate degree of intactness, containing one or more important habitat features such as ground debris (logs,
rocks, vegetation), mature hollow-bearing trees, and a dense understorey component.
 Moderate species richness and diversity - represented by a moderate number of species from a range of fauna
groups.
 Moderate levels of foraging and breeding activity, with the site used by native fauna for refuge and cover.
 Habitat that has experienced, or is experiencing moderate levels of disturbance and/or threatening processes.
 Moderate contribution to a wildlife corridor, or is connected to area(s) of moderate quality habitat.
 Provides potential habitat for a small number of threatened species listed under the EPBC Act, FFG Act, or species
considered rare or threatened according to DEPI 2014a; DSE 2009 or 2013.
Low Quality:
 Low degree of intactness, containing few important habitat features such as ground debris (logs, rocks,
vegetation), mature hollow-bearing trees, and a dense understorey component.
 Low species richness and diversity (i.e. represented by a small number of species from a range of fauna groups).
 Low levels of foraging and breeding activity, with the site used by native fauna for refuge and cover.
 Habitat that has experienced, or is experiencing high levels of disturbance and/or threatening processes.
 Unlikely to form part of a wildlife corridor, and is not connected to another area(s) of habitat.
 Unlikely to provide habitat for rare or threatened species listed under the EPBC Act, FFG Act, or considered rare
or threatened according to DEPI 2014a; DSE 2009 or 2013.
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Appendix 1.5 – Offsets and Exemptions
Table A1.5.1. Calculation of Biodiversity Equivalence Scores and General or Specific Offsets (DEPI 2013)
Pathway

Biodiversity Assessment Tools

Low Risk-based
pathway

Moderate or High
Risk-based
pathway

Information Source

Condition Score

Modelled data, NVIM Tool (DELWP 2017a)

Habitat Hectares

= Condition Score x Extent (ha)

Strategic Biodiversity Score

Modelled data, NVIM Tool (DELWP 2017a)

General Biodiversity Equivalence Score

= Habitat Hectares x Strategic Biodiversity Score

Condition Score

Habitat hectare assessment

Habitat Hectares

= Condition Score x Extent (ha)

Strategic Biodiversity Score and Habitat
Importance Score

Modelled data, determined by DEPI

Specific Biodiversity Equivalence Score (A)

= Habitat Hectares x Habitat Importance Score

Sum of Specific Biodiversity Equivalence
Scores of remaining habitat (B)
Specific Offset Threshold (C)
General/Specific Threshold Test:
If A ÷ B > C a Specific offset is required

Data gathered during the field assessment is
provided to DEPI for analysis and a resulting
assessment offset report is provided by the
Department.

If A ÷ B < C a General offset required

Table A1.5.2. Summary of offset requirements (DEPI 2013)
Risk –based
Pathway

Low Risk

Moderate or
High Risk

Moderate or
High Risk

Offset
Type

Offset Amount (Risk
adjusted biodiversity
equivalence score)

General
offset

1.5 times the general
biodiversity equivalence
score of the native
vegetation to be
removed.

Offset Attributes
Vicinity

Strategic
Biodiversity Score

No restrictions

In the same Catchment
Management Authority
or Local Government
Area boundary as the
native vegetation to be
removed.

At least 80 per cent
of the strategic
biodiversity score of
the native vegetation
to be removed.

General
offset

1.5 times the general
biodiversity equivalence
score of the native
vegetation to be
removed.

No restrictions

In the same Catchment
Management Authority
or Local Government
Area boundary as the
native vegetation to be
removed.

At least 80 per cent
of the strategic
biodiversity score of
the native vegetation
to be removed.

Specific
offset

For each species
impacted, 2 times the
specific biodiversity
equivalence score of the
native vegetation to be
removed.

Likely habitat for each
rare or threatened
species that a specific
offset is required for,
according to the
specific-general offset
test.

No restrictions

No restrictions

Habitat for Species
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Appendix 1.6 – Flora and Fauna Guarantee Act 1988 Protected Species
Protected flora and fauna under the Flora and Fauna Guarantee Act 1988 (FFG Act) are defined as those that
have legal protection under the Act. Protected taxa includes plants and animals from three sources:


plant or animal taxa (species, subspecies or varieties) listed as threatened under the FFG Act;



plant taxa belonging to communities listed as threatened under the FFG Act; and,



plant taxa which are not threatened but require protection for other reasons.

Note that representative plants of a given community are protected as well as the community itself (for
example scattered Wallaby-grasses Rytidosperma spp. are protected in degraded areas previously
supporting the listed Western [Basalt] Plains Grassland Community.
Table A1.6 provides a list of plant groups protected under the FFG Act. For threatened plant species likely to
occur within the study area refer to Appendix and for listed communities (or representative species) likely to
occur within the study area refer to Sections 3.5.1 and 3.5.3.
Table A1.6. Plant groups (Families, Genera and Kingdom Divisions) protected under the FFG Act (DELWP 2016).
Family/Genera

Common Name

Exclusions

Pteridophyta

Clubmosses, ferns and fern
allies

Austral Bracken Pteridium esculentum

Asteraceae

Daisies

N/A

Ericaceae (formerly Epacridaceae)

Heaths

N/A

Orchidaceae

Orchids

N/A

Acacia

Wattles

Acacia dealbata, Acacia decurrens, Acacia implexa,
Acacia melanoxylon and Acacia paradoxa

Baeckea

Baeckeas

N/A

Boronia

Boronias

N/A

Calytrix

Fringe-myrtles

N/A

Correa -

Correas

N/A

Darwinia

Darwinias

N/A

Eremophila

Emu-bushes

N/A

Eriostemon

Wax-flowers

N/A

Gompholobium

Wedge-peas

N/A

Grevillea

Grevilleas

N/A

Prostanthera

Mint-bushes

N/A

Sphagnum

Sphagnum mosses

N/A

Stylidium

Trigger-plants

N/A

Thryptomene

Thryptomenes

N/A

Thysanotus

Fringe-lilies

N/A

Xanthorrhoea

Grass-trees

N/A
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APPENDIX 2 - FLORA
Appendix 2.1 – Flora Results
Legend:
P Protected under the FFG Act (DELWP 2016);

e/v/r/k Listed as endangered/vulnerable/rare/poorly known in Victoria under the Advisory List of Rare or
Threatened Plants in Victoria (DEPI 2014a);
* Listed as a noxious weed under the CaLP Act;
w Weed of National Significance
Table A2.1. Flora recorded within the study area.
Scientific Name

Common Name

Comments

Indigenous Flora

Acacia mearnsii

Black Wattle

P

Allittia cardiocarpa

Swamp Daisy

P

Amphibromus nervosus

Common Swamp Wallaby-grass

Apium annuum

Annual Celery

Azolla filiculoides

Pacific Azolla

Calocephalus lacteus

Milky Beauty-heads

Centipeda cunninghamii

Common Sneezeweed

Crassula decumbens var. decumbens

Spreading Crassula

Eleocharis acuta

Common Spike-sedge

Epilobium billardierianum

Variable Willow-herb

Eragrostis infecunda

Southern Cane-grass

Eucalyptus camaldulensis

River Red-gum

Eucalyptus viminalis subsp. pryoriana

Coast Manna-gum

Ficinia nodosa

Knobby Club-sedge

Glyceria australis

Australian Sweet-grass

Haloragis glauca

Bluish Raspwort

Helichrysum luteoalbum

Jersey Cudweed

Isolepis spp.

Club Sedge

Juncus bufonius

Toad Rush

Juncus holoschoenus

Joint-leaf Rush

Juncus pallidus

Pale Rush

Juncus subsecundus

Finger Rush

Lachnagrostis filiformis s.l.

Common Blown-grass

Lawrencia spicata

Salt Lawrencia
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Scientific Name

Common Name

Comments

Lemna disperma

Common Duckweed

Limosella australis

Austral Mudwort

Lobelia irrigua

Salt Pratia

Lythrum hyssopifolia

Small Loosestrife

Marsilea drummondii

Common Nardoo

Microlaena stipoides var. stipoides

Weeping Grass

Microseris scapigera s.l.

Yam Daisy

Montia australasica

White Purslane

Poa labillardierei

Common Tussock-grass

Portulaca oleracea

Common Purslane

Potamogeton cheesemanii

Red Pondweed

Prasophyllum spp.

Leek Orchid

Puccinellia stricta s.l.

Australian Saltmarsh-grass

Ranunculus diminutus

Brackish Plains Buttercup

Rumex brownii

Slender Dock

Rytidosperma caespitosum

Common Wallaby-grass

Rytidosperma duttonianum

Brown-back Wallaby-grass

Samolus repens var. repens

Creeping Brookweed

Sarcocornia quinqueflora

Beaded Glasswort

Schoenus apogon

Common Bog-sedge

Schoenus tesquorum

Soft Bog-sedge

Selliera radicans

Shiny Swamp-mat

Senecio pinnatifolius

Variable Groundsel

P

Senecio quadridentatus

Cotton Fireweed

P

Suaeda australis

Austral Seablite

Triglochin procera s.l.

Water Ribbons

Triglochin striata

Streaked Arrowgrass

Trithuria submersa

Trithuria

Urtica spp.

Nettle

Walwhalleya proluta

Rigid Panic

Wilsonia rotundifolia

Round-leaf Wilsonia

P

P

r

Introduced Flora

Acetosella vulgaris

Sheep Sorrel

Aira caryophyllea subsp. caryophyllea

Silvery Hair-grass

Aira elegantissima

Delicate Hair-grass

Alopecurus pratensis

Meadow Fox-tail

Anthoxanthum odoratum

Sweet Vernal-grass
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Scientific Name

Common Name

Comments

Arctotheca calendula

Cape weed

Briza maxima

Large Quaking-grass

Briza minor

Lesser Quaking-grass

Bromus catharticus

Prairie Grass

Bromus hordeaceus subsp. hordeaceus

Soft Brome

Carduus pycnocephalus

Slender Thistle

Centaurium spp.

Centaury

Cirsium arvense

Perennial Thistle

*

Cirsium vulgare

Spear Thistle

*

Conyza spp.

Fleabane

Cotula coronopifolia

Water Buttons

Cupressus macrocarpa

Monterey Cypress

Cuscuta spp.

Dodder

Cyperus eragrostis

Drain Flat-sedge

Dactylis glomerata

Cocksfoot

Ehrharta calycina

Perennial Veldt-grass

Ehrharta erecta var. erecta

Panic Veldt-grass

Ehrharta longiflora

Annual Veldt-grass

Epilobium hirsutum

Great Willow-herb

Helminthotheca echioides

Ox-tongue

Holcus lanatus

Yorkshire Fog

Hordeum (monospecific)

Barley

Hordeum spp.

Barley Grass

Hypochoeris glabra

Smooth Cat's-ear

Hypochoeris radicata

Flatweed

Lagurus ovatus

Hare's-tail Grass

Leontodon taraxacoides subsp. taraxacoides

Hairy Hawkbit

Lolium perenne

Perennial Rye-grass

Lolium spp.

Rye Grass

Medicago spp.

Medic

Nassella trichotoma

Serrated Tussock

Paspalum distichum

Water Couch

Phalaris aquatica

Toowoomba Canary-grass

Plantago coronopus

Buck's-horn Plantain

Plantago lanceolata

Ribwort

Rumex crispus

Curled Dock

Solanum nigrum s.l.

Black Nightshade
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Scientific Name

Common Name

Sonchus asper s.l.

Rough Sow-thistle

Sonchus oleraceus

Common Sow-thistle

Trifolium angustifolium var. angustifolium

Narrow-leaf Clover

Trifolium campestre var. campestre

Hop Clover

Trifolium fragiferum var. fragiferum

Strawberry Clover

Trifolium repens var. repens

White Clover

Trifolium spp.

Clover

Ulex europaeus

Gorse

Vulpia bromoides

Squirrel-tail Fescue

Vulpia myuros

Rat's-tail Fescue
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Appendix 2.2 – Significant Flora Species
Table A2.2 Significant flora recorded within 10 kilometres of the study area
Likelihood: Habitat characteristics of significant flora species previously recorded within 10 kilometres of the study area, or that may potentially occur within the study area were assessed to
determine their likelihood of occurrence. The likelihood of occurrence rankings are defined below.
1 - Known occurrence

3 - Moderate Likelihood

- Recorded within the study area recently (i.e. within ten
years)
2 - High Likelihood

- No suitable habitat and/or outside the species range.

4 - Low Likelihood

- Previous records of the species in the local vicinity; and/or,
- The study area contains areas of high quality habitat.

Scientific name

5 – Unlikely

- Limited previous records of the species in the local vicinity;
and/or,
- The study area contains poor or limited habitat.
- Poor or limited habitat for the species however other
evidence (such as a lack of records or environmental
factors) indicates there is a very low likelihood of presence.

Common name

Total # of
documented
records

Last
documented
record

EPBC

FFG

DEPI

Likely
occurrence in
study area

NATIONAL SIGNIFICANCE

Glycine latrobeana

Clover Glycine

-

#

VU

L

v

4

Grevillea infecunda

Anglesea Grevillea

826

2014

VU

L

v

4

Lachnagrostis adamsonii

Adamson's Blown-grass

-

#

EN

L

v

4

Leiocarpa gatesii

Wrinkled Buttons

1

1980

VU

L

v

3

Leucochrysum albicans var. tricolor

Hoary Sunray

-

#

EN

-

e

4

Pimelea spinescens subsp. spinescens

Spiny Rice-flower

1

1996

CR

L

e

4

Prasophyllum frenchii

Maroon Leek-orchid

-

#

EN

L

e

4

Pterostylis cucullata

Leafy Greenhood

-

#

VU

L

v

4

Thelymitra epipactoides

Metallic Sun-orchid

-

#

EN

L

e

4
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Scientific name

Thelymitra matthewsii

Common name

Spiral Sun-orchid

Total # of
documented
records

Last
documented
record

EPBC

FFG

DEPI

Likely
occurrence in
study area

2

2004

VU

L

v

4

STATE SIGNIFICANCE

Amphibromus sinuatus

Wavy Swamp Wallaby-grass

1

1996

-

-

v

3

Brachyloma depressum

Spreading Brachyloma

1

2013

-

-

r

4

Caladenia venusta

Large White Spider-orchid

1

1995

-

-

r

4

Coronidium gunnianum

Pale Swamp Everlasting

1

1990

-

-

v

4

Corunastylis ciliata

Fringed Midge-orchid

3

2007

-

-

k

4

Cullen parvum

Small Scurf-pea

2

2001

-

L

e

3

Eriocaulon scariosum

Common Pipewort

1

1990

-

-

r

4

Eucalyptus brookeriana

Brooker's Gum

3

2013

-

-

r

3

Eucalyptus falciformis

Western Peppermint

4

2012

-

-

r

3

Eucalyptus yarraensis

Yarra Gum

26

2015

-

-

r

3

Euryomyrtus ramosissima subsp. prostrata

Nodding Baeckea

6

2007

-

-

r

3

Gratiola pedunculata

Stalked Brooklime

3

2007

-

-

k

4

Hypoxis vaginata var. brevistigmata

Yellow Star

2

1991

-

-

k

3

Lawrencia spicata

Salt Lawrencia

10

2011

-

-

r

1

Melaleuca armillaris subsp. armillaris

Giant Honey-myrtle

3

2015

-

-

r

5

Olearia tubuliflora

Rayless Daisy-bush

2

1996

-

-

r

4

Oxalis thompsoniae

Fluffy-fruit Wood-sorrel

5

1995

-

-

k

3

Pterostylis tasmanica

Southern Plume-orchid

1

1994

-

-

k

4

Ranunculus diminutus

Brackish Plains Buttercup

10

2011

-

-

r

1

Ranunculus pumilio var. politus

Ferny Small-flower Buttercup

1

1995

-

-

k

3
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Scientific name

Common name

Total # of
documented
records

Last
documented
record

EPBC

FFG

DEPI

Likely
occurrence in
study area

Schoenus turbinatus

Top Bog-sedge

4

2011

-

-

r

3

Senecio glomeratus subsp. longifructus

Annual Fireweed

4

2011

-

-

r

3

Thelionema umbellatum

Clustered Lily

1

1995

-

-

r

4

Thelymitra orientalis

Hoary Sun-orchid

1

1995

-

-

v

4

Thelymitra pallidiflora

Pallid Sun-orchid

3

1998

-

I

e

4

Xanthosia tasmanica

Southern Xanthosia

15

2013

-

-

r

3

Notes: EPBC = Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), FFG = Flora and Fauna Guarantee Act 1988 (FFG Act), DEPI= Advisory List of Rare or Threatened Plants in
Victoria (DEPI 2014a), L = Listed, # = Records identified from EPBC Act Protected Matters Search Tool, Data source: Victorian Biodiversity Atlas (DELWP 2017a); Protected Matters Search Tool
(DoEE 2017). Order: Alphabetical. .
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Appendix 2.3 – Habitat Hectares
Table A2.3. Habitat Hectares results for remnant vegetation recorded within the study area.
Vegetation Zone

PGWe1

PGWe2

PGWe3

PGWe4

AH1

AH2

CGW1

CGW2

CGW3

TM1

GW1

OP

OP

OP

OP

OP

OP

OP

OP

VVP

OP

OP

PGWe

PGWe

PGWe

PGWe

AH

AH

CGW

CGW

CGW

TM

GW

125

125

125

125

653

653

291

291

291

821

175

En

En

En

En

En

En

Vu

Vu

Vu

Vu

En

Large Old Trees /10

0

0

0

0

0

0

0

0

0

0

0

Canopy Cover /5

0

0

0

0

0

0

0

0

0

0

0

Under storey /25

10

5

15

5

20

15

25

25

25

5

5

Lack of Weeds /15

2

2

7

4

9

9

4

7

11

7

2

Patch

Recruitment /10

3

3

3

0

6

3

6

3

10

6

1

Condition

Organic Matter /5

3

3

3

3

3

3

3

3

3

3

4

Logs /5

0

0

0

0

0

0

0

0

0

0

0

Treeless EVC Multiplier

1.36

1.36

1.36

1.36

1.36

1.36

1.36

1.36

1.36

1.36

1.00

Subtotal =

24.48

17.68

38.08

16.32

51.68

40.80

51.68

51.68

66.64

28.56

12.00

Landscape Value /25

12

12

12

4

4

4

12

12

12

4

4

Habitat Points /100

36

30

50

20

56

45

64

64

79

33

16

0.36

0.30

0.50

0.20

0.56

0.45

0.64

0.64

0.79

0.33

0.16

Total Area (ha)

5.250

4.506

4.697

0.854

0.364

0.109

15.937

7.672

32.020

0.090

0.234

Area (ha) to be removed

0.777

0.395

0.119

0.854

0.354

0.109

0.351

4.506

1.581

0.000

0.234

Total habitat hectares

1.890

1.352

2.349

0.171

0.204

0.049

10.200

4.910

25.296

0.030

0.037

Habitat hectares to be removed

0.280

0.119

0.060

0.171

0.198

0.049

0.225

2.884

1.249

0.000

0.037

1.610

1.233

2.289

0.000

0.006

0.000

9.975

2.026

24.047

0.030

0.000

High

High

V. High

High

V. High

V. High

V. High

V. High

V. High

High

High

Bioregion
EVC / Tree
EVC
Number
EVC Conservation Status

Habitat Score

Habitat hectares to be retained
Conservation Significance
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Appendix 2.4 – Scattered Trees
Table A2.4. Remnant scattered trees recorded within the study area.
Label
(Figure 2)

Species Name

Common Name

DBH (cm)

Size Class

Notes

1

Eucalyptus camaldulensis

River Red Gum

150

LT

Hollow

2

Eucalyptus camaldulensis

River Red Gum

120

LT

Hollow

3

Eucalyptus camaldulensis

River Red Gum

58

ST

4

Eucalyptus camaldulensis

River Red Gum

140

LT

Hollow

5

Eucalyptus camaldulensis

River Red Gum

130

LT

Hollow

6

Eucalyptus camaldulensis

River Red Gum

55

ST

7

Eucalyptus camaldulensis

River Red Gum

160

LT

8

Eucalyptus camaldulensis

River Red Gum

50

ST

9

Eucalyptus camaldulensis

River Red Gum

90

LT

Hollow

10

Eucalyptus viminalis subsp. pryoriana

Coast Manna-gum

120

LT

Bee hive / Hollow

11

Eucalyptus camaldulensis

River Red Gum

100

LT

Hollow

12

Eucalyptus camaldulensis

River Red Gum

100

LT

Hollow

13

Eucalyptus camaldulensis

River Red Gum

85

LT

Bee hive / Hollow

14

Eucalyptus viminalis subsp. pryoriana

Coast Manna-gum

45

ST

15

Eucalyptus camaldulensis

River Red Gum

60

ST

Lake Modewarre

16

Eucalyptus camaldulensis

River Red Gum

55

ST

Lake Modewarre

17

Eucalyptus camaldulensis

River Red Gum

55

ST

Lake Modewarre

18

Eucalyptus camaldulensis

River Red Gum

75

LT

Lake Modewarre

19

Eucalyptus camaldulensis

River Red Gum

80

LT

Lake Modewarre
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Appendix 2.5 – Location of State Significant Flora
Table A2.5. State significant flora recorded within the study area.
ID #

Type

Common Name

Species Name

Status

1

FFG Act listed flora

Variable Groundsel

Senecio pinnatifolius

P

2

FFG Act listed flora

Variable Groundsel

Senecio pinnatifolius

P

3

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

4

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

5

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

6

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

7

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

8

FFG Act listed flora

Yam Daisy

Microseris scapigera s.l.

P

9

FFG Act listed flora

Yam Daisy

Microseris scapigera s.l.

P

10

FFG Act listed flora

Variable Groundsel

Senecio pinnatifolius

P

11

DELWP Advisory List

Bluish Raspwort

Haloragis glauca

k

12

DELWP Advisory List

Bluish Raspwort

Haloragis glauca

k

13

DELWP Advisory List

Bluish Raspwort

Haloragis glauca

k

14

DELWP Advisory List

Bluish Raspwort

Haloragis glauca

k

15

DELWP Advisory List

Bluish Raspwort

Haloragis glauca

k

16

FFG Act listed flora

Cotton Fireweed

Senecio quadridentatus

P

17

FFG Act listed flora

Cotton Fireweed

Senecio quadridentatus

P

18

FFG Act listed flora

Swamp Daisy

Allittia cardiocarpa

P

19

FFG Act listed flora

Swamp Daisy

Allittia cardiocarpa

P

20

DELWP Advisory List

Salt Lawrencia

Lawrencia spicata

r

21

DELWP Advisory List

Salt Lawrencia

Lawrencia spicata

r

Biodiversity Assessment, Cape Otway Road Australia (CORA)

85

ID #

Type

Common Name

Species Name

Status

22

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

23

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

24

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

25

FFG Act listed flora

Swamp Daisy

Allittia cardiocarpa

P

26

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

27

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

28

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

29

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

30

FFG Act listed flora

Leek Orchid

Prasophyllum spp.

P

31

FFG Act listed flora

Leek Orchid

Prasophyllum spp.

P

32

FFG Act listed flora

Leek Orchid

Prasophyllum spp.

P

33

FFG Act listed flora

Leek Orchid

Prasophyllum spp.

P

34

FFG Act listed flora

Cotton Fireweed

Senecio quadridentatus

P

35

FFG Act listed flora

Cotton Fireweed

Senecio quadridentatus

P

36

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

37

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

38

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

39

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

40

FFG Act listed flora

Milky Beauty-heads

Calocephalus lacteus

P

41

DELWP Advisory List

Bluish Raspwort

Haloragis glauca

k

42

DELWP Advisory List

Salt Lawrencia

Lawrencia spicata

r

43

FFG Act listed flora

Black Wattle

Acacia mearnsii

P

44

FFG Act listed flora

Black Wattle

Acacia mearnsii

P

45

FFG Act listed flora

Black Wattle

Acacia mearnsii

P
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APPENDIX 3 - FAUNA
Appendix 3.1 – Fauna Results
Table A3.1. Fauna recorded within the study area, and previously recorded within 10 kilometres of the study area.

Common Name

Scientific Name

Last Documented
Record (VBA)

# Records
(VBA)

Hollow Use

Mi/ Ma

Present
Survey

MAMMALS

Red Fox*

Vulpes vulpes

2011

9

-

-

I

European Rabbit*

Oryctolagus cuniculus

2013

11

-

-

I

BIRDS

Australian Wood Duck

Chenonetta jubata

2009

90

Total

-

S

Chestnut Teal

Anas castanea

2007

68

Total

-

S

Pacific Black Duck

Anas superciliosa

2009

159

-

-

S

Australasian Grebe

Tachybaptus novaehollandiae

2009

63

-

-

S

Little Pied Cormorant

Microcarbo melanoleucos

2008

84

-

-

S

White-necked Heron

Ardea pacifica

2007

48

-

-

S

White-faced Heron

Egretta novaehollandiae

2008

136

-

-

S

Straw-necked Ibis

Threskiornis spinicollis

2009

92

-

Ma

S

Black-shouldered Kite

Elanus axillaris

2007

25

-

-

S

Whistling Kite

Haliastur sphenurus

2009

56

-

Ma

S

Nankeen Kestrel

Falco cenchroides

2009

27

Partial

Ma

S

Brown Falcon

Falco berigora

2009

64

-

-

S

Masked Lapwing

Vanellus miles

2009

183

-

-

S

Yellow-tailed Black-Cockatoo

Calyptorhynchus funereus

2012

100

Total

-

S
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Common Name

Scientific Name

Last Documented
Record (VBA)

# Records
(VBA)

Hollow Use

Mi/ Ma

Present
Survey

Long-billed Corella

Cacatua tenuirostris

2008

33

Total

-

H

Superb Fairy-wren

Malurus cyaneus

2013

313

-

-

S

Yellow-rumped Thornbill

Acanthiza chrysorrhoa

2009

115

-

-

S

Striated Pardalote

Pardalotus striatus

2011

81

Partial

-

H

White-plumed Honeyeater

Lichenostomus penicillatus

2011

99

-

-

H

Red Wattlebird

Anthochaera carunculata

2013

155

-

-

S

White-fronted Chat

Epthianura albifrons

2007

63

-

-

S

New Holland Honeyeater

Phylidonyris novaehollandiae

2011

150

-

-

H

Black-faced Cuckoo-shrike

Coracina novaehollandiae

2012

93

-

Ma

S

Grey Shrike-thrush

Colluricincla harmonica

2013

239

Partial

-

H

Crested Pigeon

Ocyphaps lophotes

2009

4

-

-

S

Willie Wagtail

Rhipidura leucophrys

2010

200

-

-

S

Little Raven

Corvus mellori

2009

126

-

Ma

S

Magpie-lark

Grallina cyanoleuca

2009

128

-

-

S

European Skylark*

Alauda arvensis

2009

98

-

-

H

Silvereye

Zosterops lateralis

2011

21

-

Ma

H

Common Blackbird*

Turdus merula

2009

126

-

-

S

Common Starling*

Sturnus vulgaris

2009

119

Partial

-

S

Common Myna*

Acridotheres tristis

2009

10

-

-

S

House Sparrow*

Passer domesticus

2009

137

-

-

S

Australasian Pipit

Anthus novaeseelandiae

2009

45

-

Ma

S

European Goldfinch

Carduelis carduelis

2009

118

-

-

S

FROGS

Common Froglet

Crinia signifera

2017

14

-

-

H

Spotted Marsh Frog

Limnodynastes tasmaniensis

2017

4

-

-

H
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Common Name

Scientific Name

Last Documented
Record (VBA)

# Records
(VBA)

Hollow Use

Mi/ Ma

Present
Survey

Souther Brown Tree Frog

Litoria ewingii

2017

1

-

-

H

Eastern Banja Frog

Limnodynastes dumerilii

2017

1

-

-

H

Notes: * = Introduced Species, H=Heard, S = Seen, I = Incidental, T = Trapped / handheld, Mi = Migratory, Ma = Marine
Data Sources: Number and Date of records = Victorian Biodiversity Atlas (DELWP 2017a), Hollow Use: Victorian Fauna Database (Viridans 2014), Migratory and Marine: Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act)
Taxonomic order: Mammals (Strahan 1995 in Menkhorst and Knight 2004); Birds (Christidis and Boles, 2008); Reptiles and Amphibians (Cogger et al. 1983 in Cogger 1996); Fish (Nelson 1994);
Mussels and Crustaceans (Alphabetical); Invertebrates (Alphabetical).
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Appendix 3.2 – Significant Fauna Species
Table A3.2. Significant fauna within 10 kilometres of the study area.
Likelihood: Habitat characteristics of significant fauna species previously recorded within 10 kilometres of the study area, or that may potentially occur within the study area were assessed to
determine their likelihood of occurrence. The likelihood of occurrence rankings are defined below.
1

2

3

4

High Likelihood

Moderate Likelihood

Low Likelihood

Unlikely



Known resident in the study area based on site observations, database records, or expert advice; and/or,



Recent records (i.e. within five years) of the species in the local area (DELWP 2017a); and/or,



The study area contains the species’ preferred habitat.



The species is likely to visit the study area regularly (i.e. at least seasonally); and/or,



Previous records of the species in the local area (DELWP 2017a); and/or,



The study area contains some characteristics of the species’ preferred habitat.



The species is likely to visit the study area occasionally or opportunistically whilst en route to more suitable sites; and/or,



There are only limited or historical records of the species in the local area (i.e. more than 20 years old); and/or,



The study area contains few or no characteristics of the species’ preferred habitat.



No previous records of the species in the local area; and/or,



The species may fly over the study area when moving between areas of more suitable habitat; and/or,



Out of the species’ range; and/or,



No suitable habitat present.

EPBC
FFG
DSE
NAP

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
Flora and Fauna Guarantee Act 1988 (FFG Act)
Advisory List of Threatened Vertebrate Fauna in Victoria (DSE 2013); Advisory List of Threatened Invertebrate Fauna in Victoria (DSE 2009)
National Action Plan (Cogger et al 1993; Duncan et al. 1999; Garnet et al 2011; Woinarski et al 2014; Sands and New 2002; Tyler 1997)

EX
RX
CR
#
VU
LC

Extinct
Regionally extinct
Critically endangered
Listed on the Protected Matters Search Tool
Vulnerable
least concern

DD
L
EN
NT
CD
RA

-

Data deficient (insufficiently or poorly known
Listed as threatened under FFG Act
Endangered
Near threatened
Conservation dependent
Rare
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Common Name

Last
Documented
Record (VBA)

Scientific Name

#
Records
(VBA)

EPBC
Act

FFG
ACT

DSE
(2013)

National
Action
Plan

Likelihood

NATIONAL SIGNIFICANCE

Swamp Antechinus

Antechinus minimus maritimus

1982

2

VU

L

NT

VU

4

Spot-tailed Quoll

Dasyurus maculatus maculatus

1927

1

EN

L

EN

VU

4

Southern Brown Bandicoot

Isoodon obesulus obesulus

2013

10

EN

L

NT

NT

4

Eastern Barred Bandicoot

Perameles gunnii

1908

1

EN

L

WX

CR

4

Long-nosed Potoroo

Potorous tridactylus tridactylus

#

1

VU

L

NT

EN

4

Grey-headed Flying-fox

Pteropus poliocephalus

#

1

VU

L

VU

VU

4

New Holland Mouse

Pseudomys novaehollandiae

1995

6

VU

L

VU

-

4

Australasian Bittern

Botaurus poiciloptilus

#

1

EN

L

EN

VU

4

Plains-wanderer

Pedionomus torquatus

#

1

CR

L

CR

EN

4

Australian Painted Snipe

Rostratula australis

1979

1

VU

L

CR

VU

4

Eastern Curlew

Numenius madagascariensis

1988

1

CR

-

VU

-

4

Red Knot

Calidris canutus

#

1

EN

-

EN

-

3

Curlew Sandpiper

Calidris ferruginea

2001

4

CR

-

EN

-

3

Swift Parrot

Lathamus discolor

#

1

CR

L

EN

EN

4

Rufous Bristlebird (Otways subsp.)

Dasyornis broadbenti caryochrous

1977

1

-

L

NT

VU

4

Regent Honeyeater

Anthochaera phrygia

#

1

CR

L

CR

EN

4

Painted Honeyeater

Grantiella picta

#

1

VU

L

VU

NT

4

Striped Legless Lizard

Delma impar

1932

1

VU

L

EN

VU

4

Growling Grass Frog

Litoria raniformis

#

1

VU

L

EN

VU

3

Dwarf Galaxias

Galaxiella pusilla

#

1

VU

L

EN

VU

4

Australian Grayling

Prototroctes maraena

#

1

VU

L

VU

VU

4
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Common Name

Scientific Name

Yarra Pygmy Perch

Nannoperca obscura

Golden Sun Moth

Synemon plana

Last
Documented
Record (VBA)

#
Records
(VBA)

EPBC
Act

FFG
ACT

DSE
(2013)

National
Action
Plan

Likelihood

2008

3

VU

L

VU

VU

4

#

1

CR

L

CR

-

3

STATE SIGNIFICANCE

White-footed Dunnart

Sminthopsis leucopus

2012

7

-

L

NT

DD

4

Magpie Goose

Anseranas semipalmata

1884

1

-

L

NT

-

4

Musk Duck

Biziura lobata

2006

67

-

-

VU

-

2

Freckled Duck

Stictonetta naevosa

2005

12

-

L

EN

-

2

Australasian Shoveler

Anas rhynchotis

2006

53

-

-

VU

-

2

Hardhead

Aythya australis

2006

45

-

-

VU

-

2

Blue-billed Duck

Oxyura australis

2003

27

-

L

EN

-

2

White-throated Needletail

Hirundapus caudacutus

2000

7

-

-

VU

-

4

White-faced Storm-Petrel

Pelagodroma marina

1979

1

-

-

VU

-

4

Eastern Great Egret

Ardea modesta

2001

38

-

L

VU

-

2

Grey Goshawk

Accipiter novaehollandiae novaehollandiae

2000

4

-

L

VU

-

2

Black Falcon

Falco subniger

2001

3

-

-

VU

-

2

Brolga

Grus rubicunda

2014

21

-

L

VU

-

3

Common Sandpiper

Actitis hypoleucos

1977

1

-

-

VU

-

2

Common Greenshank

Tringa nebularia

2001

8

-

-

VU

-

3

Marsh Sandpiper

Tringa stagnatilis

1982

1

-

-

VU

-

3

Caspian Tern

Hydroprogne caspia

2001

15

-

L

NT

-

4

Powerful Owl

Ninox strenua

1999

4

-

L

VU

-

4

Barking Owl

Ninox connivens connivens

1998

1

-

L

EN

NT

4
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Common Name

Scientific Name

Last
Documented
Record (VBA)

#
Records
(VBA)

EPBC
Act

FFG
ACT

DSE
(2013)

National
Action
Plan

Likelihood

Chestnut-rumped Heathwren

Calamanthus pyrrhopygius

2000

1

-

L

VU

-

4

Southern Toadlet

Pseudophryne semimarmorata

1981

14

-

-

VU

-

4

Western Burrowing Crayfish

Engaeus merosetosus

1983

4

-

-

EN

-

4

REGIONAL SIGNIFICANCE

Fat-tailed Dunnart

Sminthopsis crassicaudata

1982

1

-

-

NT

-

4

Eastern Pygmy-possum

Cercartetus nanus

2013

2

-

-

NT

-

4

Emu

Dromaius novaehollandiae

2001

1

-

-

NT

-

4

Pied Cormorant

Phalacrocorax varius

2001

12

-

-

NT

-

2

Glossy Ibis

Plegadis falcinellus

1982

1

-

-

NT

-

2

Royal Spoonbill

Platalea regia

2002

10

-

-

NT

-

2

Spotted Harrier

Circus assimilis

2001

2

-

-

NT

-

2

Latham's Snipe

Gallinago hardwickii

1997

6

-

-

NT

-

1

Pectoral Sandpiper

Calidris melanotos

1983

1

-

-

NT

-

2

Whiskered Tern

Chlidonias hybridus javanicus

2000

13

-

-

NT

-

2

Pacific Gull

Larus pacificus pacificus

2000

3

-

-

NT

-

4

Spotted Quail-thrush

Cinclosoma punctatum

2011

2

-

-

NT

-

4

Data source: Victorian Biodiversity Atlas (DELWP 2017a); Protected Matters Search Tool (DoEE 2017).
Taxonomic order: Mammals (Strahan 1995 in Menkhorst and Knight 2004); Birds (Christidis and Boles, 2008); Reptiles and Amphibians (Cogger et al. 1983 in Cogger 1996); Fish (Nelson 1994).
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Appendix 3.3 – Growling Grass Frog Survey Conditions
Table A3.3. Weather conditions during the targeted surveys.
20:00 PM
Date

Survey Event

Rainfall
(24hrs)

22:30 PM

Temp.
(°C)

Relative
humidity
(%)

Wind speed
(km/h)

Temp.
(°C)

Relative
humidity
(%)

Wind
speed
(km/h)

14/11/2017

Growling Grass
Frog Survey 1

21.4

64

7

23.2

56

9

0mm

16/11/2017

Growling Grass
Frog Survey 2

16

96

11

16.1

96

4

1mm

Source: Australian Bureau of Meteorology - Temperature, humidity, wind, and rainfall observations from Geelong Racecourse (Station 087184).
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Appendix 3.4 – Growling Grass Frog Habitat Assessments
Table A3.3. Growling Grass Frog Habitat Assessment results for Artificial Waterbodies
Site Number

1

2

3

4

5

6

7

8

9

10

11

12

Drainage
Channel #1

Habitat Type

Wetland

Dam

Wetland

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Dam

Drainage
Line

Water Quality

Moderate

Good

Good

Moderate

Good

Good

Good

Good

Good

Good

Good

Good

Poor

0.5m

1m

0.5m

1.5m

0.5m

2m

1.8m

1.5m

1.8m

0.5m

1.5m

2m

Slow

Hydroperiod

1

3

1

3

2

3

3

3

3

2

3

3

1

Habitat Quality

Moderate

Good

Good

Moderate

Moderate

Good

Good

Good

Good

Moderate

Good

Good

Moderate

%
Fringing
Vegetation

80

95

95

95

80

100

70

100

100

60

60

80

5

%
Floating
Vegetation

0

40

40

0

<5

20

<1

<1

5

<1

20

0

10

%
Emergent
Vegetation

40

25

10

5

<5

20

15

20

10

<1

<1

<1

30

%
Submerged
Vegetation

50

10

10

0

<5

0

<1

<1

5

<1

20

0

5

Observed Vegetation

Rushes,
Pasture
Grasses

Rushes,
Pasture
Grasses

Pasture
Grasses

Rushes,
Pasture
Grasses

Tussock
Grasses,
Pasture
Grasses

Rushes,
Pasture
Grasses

Rushes,
Pasture
Grasses

Rushes,
Pasture
Grasses

Rushes,
Pasture
Grasses

Rushes,
Pasture
Grasses

Rushes,
Pasture
Grasses

Water
Ribbon,
Rushes,
Pasture
Grasses

No

No

No

No

No

No

No

No

No

No

No

No

Water
(approx.)

Fish Observed

Depth

Tussock
Grass,
Pondweed,
Pasture
Grasses
No

Note: Hydroperiod follows Heard et al 2010, as follows: 0 = fills only in years with above average rainfall (‘intermittent’); 1 = fills and dries out annually with average
rainfall (‘ephemeral’); 2 = dries out only during years of below average rainfall (‘semi-permanent’); and 3 = never dries out, regardless of rainfall (‘permanent’).
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Appendix 3.5 - Photographs: Artificial Waterbodies

Plate A1: Waterbody 1.

Plate A4: Waterbody 4.

Plate A2: Waterbody 2.

Plate A5: Waterbody 5.
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Plate A3: Waterbody 3.

Plate A6: Waterbody 6.

96

Plate A7: Waterbody 7.

Plate A8: Waterbody 8.

Plate A10: Waterbody 10.

Plate A11: Waterbody 11.
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Plate A9: Waterbody 9.

Plate A12: Waterbody 12.

97

Plate A13: Drainage Channel #1.
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APPENDIX 4
Appendix 4.1 – NVR Clearing Report
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Native vegetation removal report
This report provides information to support an application to remove, destroy or lop native vegetation in accordance
with the Guidelines for the removal, destruction or lopping of native vegetation. The report is not an assessment
by DELWP of the proposed native vegetation removal. Native vegetation information and offset requirements have
been determined using spatial data provided by the applicant or their consultant.

Date of issue:
Time of issue:

17/09/2019
5:05 pm

Project ID

Report ID: EHP_2019_199

EHP12324_Modewarre

Assessment pathway
Assessment pathway

Detailed Assessment Pathway

Extent including past and proposed

9.182 ha

Extent of past removal

0.000 ha

Extent of proposed removal

9.182 ha

No. Large trees proposed to be removed

1

Location category of proposed removal

Location 2
The native vegetation is in an area mapped as an endangered Ecological
Vegetation Class (as per the statewide EVC map). Removal of less than 0.5
hectares of native vegetation in this location will not have a significant impact
on any habitat for a rare or threatened species.

1. Location map

Page 1

Native vegetation removal report
Offset requirements if a permit is granted
Any approval granted will include a condition to obtain an offset that meets the following requirements:
General offset amount1

0.414 general habitat units

Vicinity

Corangamite Catchment Management Authority (CMA) or Surf Coast Shire
Council

Minimum strategic biodiversity value
score2

0.314

Large trees*

1 large tree

Species offset amount3
Large trees*
* The total number of large trees that
the offset must protect

7.584 species units of habitat for Prickly Arrowgrass, Triglochin mucronata
0 trees
1 large tree to be protected in either the general, species or combination
across all habitat units protected

NB: values within tables in this document may not add to the totals shown above due to rounding
Appendix 1 includes information about the native vegetation to be removed
Appendix 2 includes information about the rare or threatened species mapped at the site.
Appendix 3 includes maps showing native vegetation to be removed and extracts of relevant species habitat importance maps

1 The

general offset amount required is the sum of all general habitat units in Appendix 1.

2 Minimum
3 The

strategic biodiversity score is 80 per cent of the weighted average score across habitat zones where a general offset is required

species offset amount(s) required is the sum of all species habitat units in Appendix 1.
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Native vegetation removal report

Next steps
Any proposal to remove native vegetation must meet the application requirements of the Detailed Assessment Pathway and it
will be assessed under the Detailed Assessment Pathway.
If you wish to remove the mapped native vegetation you are required to apply for a permit from your local council. Council will
refer your application to DELWP for assessment, as required. This report is not a referral assessment by DELWP.
This Native vegetation removal report must be submitted with your application for a permit to remove, destroy or lop native
vegetation.
Refer to the Guidelines for the removal, destruction or lopping of native vegetation (the Guidelines) for a full list of application
requirements This report provides information that meets the following application requirements:
'
The assessment pathway and reason for the assessment pathway
'
A description of the native vegetation to be removed (partly met)
'
Maps showing the native vegetation and property (partly met)
'
Information about the impacts on rare or threatened species.
'
The offset requirements determined in accordance with section 5 of the Guidelines that apply if approval is granted to
remove native vegetation.
Additional application requirements must be met including:
'
Topographical and land information
'
Recent dated photographs
'
Details of past native vegetation removal
'
An avoid and minimise statement
'
A copy of any Property Vegetation Plan that applies
'
A defendable space statement as applicable
'
A statement about the Native Vegetation Precinct Plan as applicable
'
A site assessment report including a habitat hectare assessment of any patches of native vegetation and details of trees
'
An offset statement that explains that an offset has been identified and how it will be secured.

© The State of Victoria Department of Environment, Land, Water and Planning
Melbourne 2019
This work is licensed under a Creative Commons Attribution 4.0 International
licence. You are free to re-use the work under that licence, on the condition that
you credit the State of Victoria as author. The licence does not apply to any
images, photographs or branding, including the Victorian Coat of Arms, the
Victorian Government logo and the Department of Environment, Land, Water
and Planning logo. To view a copy of this licence, visit
http://creativecommons.org/licenses/by/34.0/au/deed.en
Authorised by the Victorian Government, 8 Nicholson Street, East Melbourne.
For more information contact the DELWP Customer Service Centre 136 186

Disclaimer
This publication may be of assistance to you but the State of Victoria and its
employees do not guarantee that the publication is without flaw of any kind or is
wholly appropriate for your particular purposes and therefore disclaims all liability
for any error, loss or other consequence which may arise from you relying on
any information in this publication.
Obtaining this publication does not guarantee that an application will meet the
requirements of Clauses 52.16 or 52.17 of the Victoria Planning Provisions and
Victorian planning schemes or that a permit to remove native vegetation will be
granted.
Notwithstanding anything else contained in this publication, you must ensure that
you comply with all relevant laws, legislation, awards or orders and that you
obtain and comply with all permits, approvals and the like that affect, are
applicable or are necessary to undertake any action to remove, lop or destroy or
otherwise deal with any native vegetation or that apply to matters within the
scope of Clauses 52.16 or 52.17 of the Victoria Planning Provisions and
Victorian planning schemes.

www.delwp.vic.gov.au
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otp_0125

otp_0653

otp_0653

otp_0175

otp_0175

otp_0125

otp_0125

otp_0125

otp_0125

Scattered
Tree

Scattered
Tree

Scattered
Tree

Patch

Patch

Patch

Patch

Patch

Patch

Patch

1-T

2-T

3-T

4-C

5-C

6-C

7-D

8-D

9-D

10-D

otp_0175

BioEVC

Type

Zone

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

Endangered

BioEVC
conservation
status

0

0

0

0

0

0

0

0

0

1

Large
tree(s)

no

no

no

no

no

no

no

no

no

no

Partial
removal

0.360

0.360

0.300

0.360

0.160

0.160

0.160

0.200

0.200

0.200

Condition
score

Information provided by or on behalf of the applicant in a GIS file

Native vegetation to be removed

The general offset amount required is the sum of all general habitat units per zone.

0.020

0.095

0.011

0.028

0.154

0.014

0.015

0.031

0.031

0.070

Polygon
Extent

0.020

0.095

0.011

0.028

0.154

0.014

0.015

0.022

0.022

0.070

Extent
without
overlap

0.309

0.300

0.300

0.319

0.420

0.420

0.350

0.570

0.570

0.290

SBV
score

HI
score

0.007

0.033

0.003

0.010

0.026

0.002

0.002

0.005

0.005

0.014

Habitat
units

Information calculated by EnSym

General habitat units = extent x condition x general landscape factor x 1.5, where the general landscape factor = 0.5 + (strategic biodiversity value score/2)

Where a zone does not require a species offset, the general habitat units in that zone is calculated by the following equation in accordance with the Guidelines:

The species offset amount(s) required is the sum of all species habitat units per zone

Species habitat units = extent x condition x species landscape factor x 2, where the species landscape factor = 0.5 + (habitat importance score/2)

General

General

General

General

General

General

General

General

General

General

Offset type

Where a zone requires species offset(s), the species habitat units for each species in that zone is calculated by the following equation in accordance with the Guidelines:
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The species-general offset test was applied to your proposal. This test determines if the proposed removal of native vegetation has a proportional impact on any rare or threatened species habitats
above the species offset threshold. The threshold is set at 0.005 per cent of the mapped habitat value for a species. When the proportional impact is above the species offset threshold a species
offset is required. This test is done for all species mapped at the site. Multiple species offsets will be required if the species offset threshold is exceeded for multiple species.

Appendix 1: Description of native vegetation to be removed

otp_0175

otp_0653

otp_0653

otp_0291

otp_0125

otp_0125

otp_0291

otp_0291

otp_0291

otp_0291

otp_0291

Patch

Patch

Patch

Patch

Patch

Patch

Patch

Patch

Patch

Patch

Patch

Patch

Patch

Patch

Patch

Patch

Patch

12-C

13-C

14-A

15-A

16CW

17CW

18CW

19-D

20-D

21-B

22-B

23-B

24-B

25-B

26-B

27-B

28-B

otp_0291

otp_0291

otp_0291

otp_0291

otp_0291

otp_0175

otp_0175

Patch

11-C

BioEVC

Type

Zone

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Endangered

Endangered

Vulnerable

Vulnerable

Vulnerable

Endangered

Endangered

Endangered

Endangered

Endangered

BioEVC
conservation
status

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Large
tree(s)

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

Partial
removal

0.640

0.640

0.640

0.640

0.640

0.640

0.790

0.790

0.548

0.548

0.548

0.548

0.548

0.470

0.580

0.160

0.160

0.160

Condition
score

Information provided by or on behalf of the applicant in a GIS file

0.005

0.036

1.274

1.346

0.006

0.047

0.000

0.118

0.001

0.002

2.962

0.225

2.257

0.045

0.354

0.013

0.015

0.024

Polygon
Extent

0.005

0.036

1.274

1.346

0.006

0.047

0.000

0.118

0.001

0.002

2.962

0.225

2.257

0.045

0.354

0.013

0.015

0.024

Extent
without
overlap

0.620

0.620

0.543

0.631

0.650

0.650

0.660

0.650

0.630

0.630

0.582

0.619

0.625

0.570

0.330

0.550

0.500

0.350

SBV
score

0.610

0.600

0.617

0.550

0.600

0.612

0.600

0.586

0.550

0.582

HI
score

0.006

0.028

1.305

1.393

0.006

0.037

0.000

0.150

0.001

0.002

2.575

0.191

1.957

0.025

0.205

0.002

0.003

0.004

Habitat
units

General

General

General

General

General

Offset type
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503447 Prickly Arrowgrass Triglochin mucronata

General

503447 Prickly Arrowgrass Triglochin mucronata

503447 Prickly Arrowgrass Triglochin mucronata

503447 Prickly Arrowgrass Triglochin mucronata

General

503447 Prickly Arrowgrass Triglochin mucronata

503447 Prickly Arrowgrass Triglochin mucronata

503447 Prickly Arrowgrass Triglochin mucronata

General

503447 Prickly Arrowgrass Triglochin mucronata

503447 Prickly Arrowgrass Triglochin mucronata

503447 Prickly Arrowgrass Triglochin mucronata

Information calculated by EnSym

507791
10158
501888
504223

10216
10214
528553
10226

10187
10186
10161
10050

Triglochin mucronata

Carex tasmanica

Poa physoclina

Tringa nebularia

Lawrencia spicata

Lachnagrostis robusta

Ranunculus diminutus

Oxyura australis

Stictonetta naevosa

Limosa limosa

Haliaeetus leucogaster

Rostratula australis

Botaurus poiciloptilus

Litoria raniformis

Biziura lobata

Ardea modesta

Ardea intermedia

Calidris ferruginea

Porzana pusilla palustris

Prickly Arrowgrass

Curly Sedge

Wind-blown Tussockgrass

Common Greenshank

Salt Lawrencia

Salt Blown-grass

Brackish Plains Buttercup

Blue-billed Duck

Freckled Duck

Black-tailed Godwit

White-bellied Sea-Eagle

Australian Painted Snipe

Australasian Bittern

Growling Grass Frog

Musk Duck

Eastern Great Egret

Intermediate Egret

Curlew Sandpiper

Baillon's Crake

10217

13207

10197

10170

504314

500650

503447

Species scientific name

Species common name

Species
number

This table lists all ]M]Q Z] _T]QM_QYQP ^[QOUQ^h TMNU_M_^ XM[[QP M_ _TQ ^U_Q.

Vulnerable

Endangered

Endangered

Vulnerable

Vulnerable

Endangered

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Critically
endangered
Endangered

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Group

Vulnerable

Vulnerable

Endangered

Endangered

Rare

Rare

Rare

Vulnerable

Endangered

Vulnerable

Rare

Conservation
status

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat impacted

Appendix 2: Information about impacts to ]M]Q Z] _T]QM_QYQP ^[QOUQ^h TMNU_M_^ ZY ^U_Q

0.0010

0.0010

0.0010

0.0011

0.0011

0.0011

0.0011

0.0011

0.0011

0.0012

0.0012

0.0013

0.0013

0.0017

0.0018

0.0020

0.0026

0.0028

0.0143
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% habitat value affected

502522
10045
500786

10111
502746
10195
10177

504655
504206
12159
12683
501082
503624
504222
505344
503104
501949

Pimelea hewardiana

Lewinia pectoralis pectoralis

Cladium procerum

Egretta garzetta nigripes

Gelochelidon nilotica macrotarsa

Prostanthera nivea var. nivea

Ixobrychus dubius

Grus rubicunda

Amphibromus sinuatus

Coronidium gunnianum

Lachnagrostis punicea subsp.
punicea

Delma impar

Pseudemoia rawlinsoni

Diuris palustris

Amphibromus pithogastrus

Lachnagrostis punicea subsp.
filifolia

Geranium sp. 3

Senecio cunninghamii var.
cunninghamii

Leptorhynchos waitzia

Tympanocryptis pinguicolla

Forked Rice-flower

Lewin's Rail

Leafy Twig-sedge

Little Egret

Gull-billed Tern

Snowy Mint-bush

Australian Little Bittern

Brolga

Wavy Swamp Wallabygrass

Pale Swamp Everlasting

Purple Blown-grass

Striped Legless Lizard

Glossy Grass Skink

Swamp Diuris

Plump Swamp Wallabygrass

Purple Blown-grass

Pale-flower Crane's-bill

Branching Groundsel

Button Immortelle

Grassland Earless Dragon

12922

503625

10185

10212

Anas rhynchotis

Australasian Shoveler

10215

Aythya australis

Hardhead

Dispersed
Dispersed

Critically
endangered

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Vulnerable

Rare

Rare

Rare

Endangered

Vulnerable

Vulnerable

Endangered

Rare

Vulnerable

Vulnerable

Vulnerable

Endangered

Rare

Endangered

Endangered

Rare

Vulnerable

Rare

Vulnerable

Vulnerable

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

0.0002

0.0002

0.0002

0.0003

0.0003

0.0006

0.0006

0.0006

0.0006

0.0006

0.0006

0.0006

0.0007

0.0007

0.0007

0.0007

0.0007

0.0007

0.0007

0.0008

0.0008

0.0008
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501456
10157
503988

12993
504711
10159
501084
504657
505086
505560
10220
10307
505904

10334
501326
505088
500798

Glycine latrobeana

Actitis hypoleucos

Austrostipa puberula

Miniopterus schreibersii bassanii

Pseudemoia pagenstecheri

Lomandra micrantha subsp.
tuberculata

Tringa stagnatilis

Diuris punctata

Microseris scapigera s.s.

Dianella callicarpa

Dianella sp. aff. longifolia
(Benambra)

Accipiter novaehollandiae
novaehollandiae

Neophema elegans

Prasophyllum sp. aff. validum A

Ptilotus erubescens

Hirundapus caudacutus

Eucalyptus yarraensis

Xanthorrhoea caespitosa

Comesperma polygaloides

Prasophyllum suaveolens

Diuris gregaria

Clover Glycine

Common Sandpiper

Fine-hairy Spear-grass

Southern Bent-wing Bat

Tussock Skink

Small-flower Mat-rush

Marsh Sandpiper

Purple Diuris

Plains Yam-daisy

Swamp Flax-lily

Arching Flax-lily

Grey Goshawk

Elegant Parrot

Woodland Leek-orchid

Hairy Tails

White-throated Needletail

Yarra Gum

Tufted Grass-tree

Small Milkwort

Fragrant Leek-orchid

Clumping Golden Moths

504887

504567

502825

61343

501290

Eucalyptus kitsoniana

Bog Gum

10238

Falco subniger

Black Falcon

Endangered

Endangered

Vulnerable

Rare

Rare

Vulnerable

Vulnerable

Endangered

Vulnerable

Vulnerable

Vulnerable

Rare

Vulnerable

Vulnerable

Vulnerable

Rare

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Critically
endangered
Vulnerable

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Rare

Vulnerable

Vulnerable

Rare

Vulnerable

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0001

0.0001

0.0001

0.0001

0.0002
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502317
503392
501090
501218

Olearia pannosa subsp.
cardiophylla

Thomasia petalocalyx

Dodonaea procumbens

Eriocaulon scariosum

Xerochrysum palustre

Velvet Daisy-bush

Paper Flower

Trailing Hop-bush

Common Pipewort

Swamp Everlasting

Vulnerable

Rare

Vulnerable

Rare

Vulnerable

Endangered

Endangered

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Dispersed

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

Habitat importance map

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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Habitat impacted
'
Habitat importance maps are the maps defined in the Guidelines that include all the mapped habitat for a rare or threatened species
'
Top ranking maps are the maps defined in the Guidelines that depict the important areas of a dispersed species habitat, developed from the highest habitat importance scores in dispersed
species habitat maps and selected VBA records
'
Selected VBA record is an area in Victoria that represents a large population, roosting or breeding site etc.

Habitat group
'
Highly localised habitat means there is 2000 hectares or less mapped habitat for the species
'
Dispersed habitat means there is more than 2000 hectares of mapped habitat for the species

503763

502982

Rutidosis leptorhynchoides

Button Wrinklewort

503116

Senecio macrocarpus

Large-headed Fireweed

Appendix 3 g Images of mapped native vegetation
2. Strategic biodiversity values map

3. Aerial photograph showing mapped native vegetation
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4. Map of the property in context

Yellow boundaries denote areas of proposed native vegetation removal.
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4. Habitat importance maps
Prickly Arrowgrass
Triglochin mucronata
503447
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Appendix 4.2 – NV Offset Report

Biodiversity Assessment, Cape Otway Road Australia (CORA)

113

Native vegetation offset report
Information included in this report is based on spatial data
provided to DELWP. The proposal has not been assessed to
confirm eligibility or gain

This report provides information about a potential native vegetation offset site in accordance with the Guidelines for
the removal, destruction or lopping of native vegetation. The information in this report is based on spatial
information and the gain score provided by the landholder (or their representative). Any changes to this input
information will change the habitat units of gain reflected in this report and it must be reissued.
Date of issue:
Time of issue:

03/05/2018
4:03 pm

Project ID

DELWP ref: EHP_2018_110

EHP7689_ModewarreNew_OS

Extent of proposed offset site
Total extent

44.795 ha

Patches

44.795 ha

Revegetation

0.000 ha

Scattered tree(s)

0.000 ha

Habitat units of gain for the proposed offset site
The offset site has the following total general and species habitat units. These units can be used to satisfy a single permit
condition or if the offset site is established as a first party offset site.

Total habitat units and attributes used for a single permit (once off use)
Number of large tree(s)

Nil large trees are protected at the offset site

General habitat units

10.062 general habitat units
Corangamite CMA, Surf Coast Shire Council
0.676 Strategic biodiversity value

Species habitat units

9.016 species habitat units for Eastern Great Egret, Ardea modesta
9.366 species habitat units for Prickly Arrowgrass, Triglochin mucronata
9.872 species habitat units for Lewin's Rail, Lewinia pectoralis pectoralis
9.071 species habitat units for Baillon's Crake, Porzana pusilla palustris
11.732 species habitat units for Gull-billed Tern, Gelochelidon nilotica macrotarsa
7.954 species habitat units for Common Sandpiper, Actitis hypoleucos
9.128 species habitat units for Common Greenshank, Tringa nebularia

Native vegetation offset report
5.484 species habitat units for Marsh Sandpiper, Tringa stagnatilis
8.974 species habitat units for Curlew Sandpiper, Calidris ferruginea
8.336 species habitat units for Australian Painted Snipe, Rostratula australis
9.347 species habitat units for Brolga, Grus rubicunda
9.041 species habitat units for Little Egret, Egretta garzetta nigripes
8.669 species habitat units for Intermediate Egret, Ardea intermedia
8.705 species habitat units for Australian Little Bittern, Ixobrychus dubius
8.885 species habitat units for Australasian Bittern, Botaurus poiciloptilus
8.951 species habitat units for Australasian Shoveler, Anas rhynchotis
8.590 species habitat units for Freckled Duck, Stictonetta naevosa
8.977 species habitat units for Hardhead, Aythya australis
8.782 species habitat units for Blue-billed Duck, Oxyura australis
8.785 species habitat units for Musk Duck, Biziura lobata
9.087 species habitat units for White-bellied Sea-Eagle, Haliaeetus leucogaster
9.555 species habitat units for Growling Grass Frog, Litoria raniformis
8.539 species habitat units for Black-tailed Godwit, Limosa limosa
9.368 species habitat units for Leafy Twig-sedge, Cladium procerum
9.169 species habitat units for Swamp Diuris, Diuris palustris
9.368 species habitat units for Salt Lawrencia, Lawrencia spicata
9.368 species habitat units for Salt Blown-grass, Lachnagrostis robusta
9.368 species habitat units for Brackish Plains Buttercup, Ranunculus diminutus
9.369 species habitat units for Pale Swamp Everlasting, Coronidium gunnianum
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General habitat units = extent x gain score x general landscape factor, where the general landscape factor = 0.5 + (strategic biodiversity value score/2)

The general habitat units in a zone is calculated by the following equation in accordance with the Guidelines:

Species habitat units = extent x gain score x species landscape factor, where the species landscape factor = 0.5 + (habitat importance score/2)

The species habitat units for each species in a zone is calculated by the following equation in accordance with the Guidelines:

The species-general offset test is done to determine which species the proposed offset site provides habitat for. The threshold is set at 0.0025 per cent of the mapped habitat value for a
species. When the threshold is met or exceeded, species habitat units are generated. If required species habitat units can be generated for all other species mapped at the site. Multiple
species units will be generated if the threshold is exceeded for multiple species.

This table provides the habitat units of gain per zone of the offset site. Trading and allocation of units within the Native Vegetation Credit Register takes place at the zone.

Habitat units of gain per zone of the proposed offset site
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Next steps
Offset sites must meet eligibility criteria as outlined in the Guidelines for the removal, destruction or lopping of native vegetation
and the Native vegetation gain scoring manual, version 2 available on the DELWP website, and any other relevant
requirements. Eligible offset sites that are intended to be banked or sold as credits must be registered on the Native Vegetation
Credit Register (NVCR). A gain scoring assessment must be done before any offset can be registered on the NVCR. All
proposed offset sites must be secured by a relevant security agreement that includes an offset management plan.

© The State of Victoria Department of Environment, Land, Water and Planning
Melbourne 2018
This work is licensed under a Creative Commons Attribution 4.0 International
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Disclaimer
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Appendix 1 g Images of marked native vegetation
1. Aerial photograph showing marked native vegetation
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2. Strategic biodiversity value map

3. Habitat importance maps
Eastern Great Egret
Ardea modesta
10187

Prickly Arrowgrass
Triglochin mucronata
503447
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Lewin's Rail
Lewinia pectoralis pectoralis
10045

Baillon's Crake
Porzana pusilla palustris
10050

Gull-billed Tern
Gelochelidon nilotica macrotarsa
10111

Common Sandpiper
Actitis hypoleucos
10157
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Common Greenshank
Tringa nebularia
10158

Marsh Sandpiper
Tringa stagnatilis
10159

Curlew Sandpiper
Calidris ferruginea
10161

Australian Painted Snipe
Rostratula australis
10170
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Brolga
Grus rubicunda
10177

Little Egret
Egretta garzetta nigripes
10185

Intermediate Egret
Ardea intermedia
10186

Australian Little Bittern
Ixobrychus dubius
10195
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Australasian Bittern
Botaurus poiciloptilus
10197

Australasian Shoveler
Anas rhynchotis
10212

Freckled Duck
Stictonetta naevosa
10214

Hardhead
Aythya australis
10215
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Blue-billed Duck
Oxyura australis
10216

Musk Duck
Biziura lobata
10217

White-bellied Sea-Eagle
Haliaeetus leucogaster
10226

Growling Grass Frog
Litoria raniformis
13207
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Black-tailed Godwit
Limosa limosa
528553

Leafy Twig-sedge
Cladium procerum
500786

Swamp Diuris
Diuris palustris
501082

Salt Lawrencia
Lawrencia spicata
501888
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Salt Blown-grass
Lachnagrostis robusta
504223

Brackish Plains Buttercup
Ranunculus diminutus
504314

Pale Swamp Everlasting
Coronidium gunnianum
504655
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GLOSSARY
Alternate offset
types

Offset types within a zone are alternates. The use of one offset type will result in the
proportional reduction of all other offset types within the zone. Refer to Native vegetation
offset sites fact sheet available on the DELWP website for more information.

Gain score

This is the site-assessed gain score for the native vegetation based on the agreed
management and security commitments. Each zone in the proposed offset site is assigned
a gain score according to the gain scoring assessment. The score is divided by 100 to give
a number between 0 and 1.

General habitat
units of gain

The general habitat units quantify the overall contribution that the protection and
management of native vegetation at the offset site X LV P^ _Z H TN_Z] TLh^ MTZOTa P] ^ T_d ) The
general habitat units are calculated as follows:
'-3-6)2 0)*18)8 93187 = -;8-38 < /)13 7+46- < /-3-6)2 2)3,7+)5- .)+846

General
landscape factor

The general landscape factor is the adjusted strategic biodiversity value (SBV) score. The
SBV score is adjusted so that site-based biodiversity information has more influence on the
number of units.

General offset
attributes

The attributes of a general offset includes the location (Catchment Management Authority
and Municipal District), strategic biodiversity value score and the number of large trees
protected.

Offset type

There are two types of offsets, general offsets and species offsets. All offset sites include
general offsets. Sites that are mapped as habitat for rare or threatened species can also
include species offsets for the mapped species.

Species offset
attributes

The attributes of a species offset is the mapped habitat for the species and the number of
large trees protected.

Species habitat
units of gain

The species habitat units quantify the overall contribution that the protection and
management of native vegetation at an offset site makes to the habitat of the relevant rare
or threatened species. Species habitat units are calculated for each species in the zone
where the result of the threshold test is greater than 0.0025 per cent. Species units are
calcualted as follows:
(5-+1-7 0)*18)8 9318775-+1-7 ;
= -;8-38 < /)13 7+46- < 75-+1-7 2)3,7+)5- .)+84675-+1-7 ;
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