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Executive Summary 

The proposed action  

On 16 March 2020, GAAGE Developments, acting for Jen & Jacq Developments Pty Ltd. and its proprietors, Thanh 
Hoai Luong and Cuong Van Nguyen (land-owners and the proponent), submitted a referral to the Department of 
Agriculture, Water and Environment (DAWE) for a proposed action to develop the Growling Frogs Estate (previously 
known as The Gravenall Estate), occurring at 803 Taylors Road, Caroline Springs for residential and commercial 
uses. The proposed development consists of a 42-lot subdivision across approximately 5 ha. Stony Hill Creek 
traverses the site, and this waterway, associated waterbodies and surrounding wetlands in the area support 
potential habitat for the Growling Grass Frog Litoria raniformis (GGF). The Growling Grass Frog is listed as 
Vulnerable under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999, and listed 
as Vulnerable under the Victorian Flora and Fauna Guarantee Act 1988. 

The Department determined that the proposed action (EPBC 2020/8640) is a ‘controlled action’ on the basis of 
potentially significant impacts on threatened species, and determined that the proposed action would be assessed 
by Preliminary Documentation; this document addresses DAWE’s request for additional information.  

The proposed action will occur in the following three phases, which are described further below:  

1. Pre-construction Phase: Habitat corridor development  

2. Construction Phase: Site preparation of the 42 lots (comprising Part 1, east of the waterway, and Part 2, west of 
the waterway) 

3. Post-construction Phase: Maintenance and monitoring of the habitat corridor.  

The Pre-construction Phase of this project will focus on creating a habitat corridor centred on Stony Hill Creek. The 
habitat corridor incorporates the Drainage Reserve (centred on Stony Hill Creek) and the GGF Allotment to the east 
of the waterway (for the creation of the offset off-stream wetlands). The Drainage Reserve will be enhanced and 
not materially impacted, and hence is considered an offset, while the GGF Allotment, designated for the creation of 
the off-stream wetlands, is considered both an impact area and an offset area. 

The proposed habitat corridor consists of Stony Hill Creek and associated vegetation, and will be approximately 
160 m in length and of varying width (c. 60 m at the northern point to c. 130 m in the central and southern parts). 
The corridor will incorporate c. 1.63 ha (including 282 m2  of shared user paths/tracks) of dedicated Growling Grass 
Frog habitat (terrestrial and wetland habitat). The habitat corridor will include a shared user path to the east of 
Stony Hill Creek. The habitat corridor will also include two large off-stream wetlands to be created, specifically 
designed to provide suitable breeding habitat for the Growling Grass Frog. Each wetland will be approximately 20-
30 m wide and 60 m long, with a total surface area each of approximately 1,500 m2 (i.e. a total of a minimum 3,000 
m2 of off-stream wetland habitat to be created). The size of each wetland was designed to align with the 
recommended minimum wetland size for Growling Grass Frogs in the Melbourne Strategic Assessment Growling 
Grass Frog Habitat Design Standards (DELWP 2017a). Apart from the created wetlands and the existing waterway, 
the corridor will incorporate approximately 1.25 ha of dedicated terrestrial habitat for the Growling Grass Frog.  

Once all relevant permits have been received, and the habitat corridor has been established, including off-stream 
wetlands being completed, the construction phase will commence. Evidence will be supplied to DAWE of the 
establishment of the habitat corridor and offset wetlands prior to the Construction Phase commencing.  

The Construction Phase covers the 42 lots outside of the habitat corridor, and will consist of tasks including bulk 
earthworks, road construction (including access roads, walkways, intersections and parking lots), landscaping, 
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service connections to municipal services and public utilities, drainage and the installation of external lighting; 
physical construction of built-form (houses or town-houses) is not planned at this stage. The Construction Phase 
will be undertaken in two parts; Part 1 works (Superlot AA, to the east of the creek) is currently slated to commence 
in April 2022, subsequent to the completion of the habitat corridor to the satisfaction of DAWE. The 41 lots to the 
west of the habitat corridor (Part 2) are slated to be constructed following Part 1  

The post-construction phase will include regular maintenance to ensure terrestrial and aquatic habitat in the 
corridor remains suitable, and will include activities such as mowing/slashing of terrestrial vegetation, weed control 
and maintenance of bare ground around the creek, as well as potential additional revegetation works following 
establishment of the corridor. It will also include annual monitoring of the Growling Grass Frog population in and 
surrounding the habitat corridor (i.e up and down stream) for 10 years. The aim of monitoring will be to assess 
occupancy within and adjacent to the habitat corridor and to detect successful breeding, in addition to assessing 
the suitability of revegetated habitat and water quality; the results of the monitoring will inform the requirement 
for adaptive management.  

We note that there are no alternatives to the proposed action; it is not considered practical or desirable in a holistic 
sense for the site to remain undeveloped in the long term. The site occurs in a residential area, is zoned as 
Residential 1 by the Melton City Council, and supports no environmental overlays. The proposed action supports 
urban renewal and the implementation of state and local planning policy in creating residential lots as prescribed 
by the relevant zone.  

Existing conditions  

The site is located in outer suburban Melbourne, with residential developments occurring to the south, east and 
north; land to the west of the site is currently vacant and has been previously cropped. Stony Hill Creek, a tributary 
of Kororoit Creek, occurs in the eastern portion of the study area.  

The site has been highly modified from its historic condition, and is currently dominated by environmental weeds, 
including many ‘noxious’ species. Indigenous flora is largely restricted to small patches or scattered individuals, 
with a cover abundance of less than 5%. The Stony Hill Creek waterway and margins were dominated by exotic 
plants, with some common wet-associated native plants occurring at cover abundances below 25%. There was no 
‘native vegetation’ recorded on the site, under the Victorian Government guidelines.  

Five ecological communities listed as threatened under the EPBC Act were modelled to potentially occur within the 
study area; however, the field-based ecological assessment confirmed that the site was dominated by exotic 
vegetation and that none of the above five ecological communities occurred on the site.  

None of the 23 threatened flora species previously recorded within 5 km of the study area were recorded or were 
considered to have a ‘moderate’ or greater likelihood of occurrence at the site. The following seven EPBC Act-listed 
flora species were included in DAWE’s request for assessment by preliminary documentation:  

• Spiny Rice Flower Pimelea spinescens subsp. spinescens (Critically Endangered)  

• Matted Flax-lily Dianella amoena (Endangered)  

• Hoary Sunray Leucochrysum albicans subsp. tricolor (Endangered)  

• Maroon-leek orchid Prasophyllum frenchii (Endangered)  

• Button Wrinklewort Rutidosis leptorrhynchoides (Endangered)  

• Clover Glycine Glycine latrobeana (Vulnerable)  

• Large-fruit Fireweed Senecio macrocarpus (Vulnerable).  
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None of these species were recorded in the study area, or were considered to have a moderate or higher 
likelihood of occurrence within the study area.  

Twelve threatened fauna species had previously been recorded within 5 km of the study area; however, no 
threatened species were recorded, and 11 of the 12 species were considered to have a ‘low’ or ‘unlikely’ likelihood 
of occurrence within the study area. The twelfth species, the Growling Grass Frog Litoria raniformis, had been 
previously recorded on the site, as well as to the north and south of the site within Stony Hill Creek, and was 
considered to have a high likelihood of occurrence at the site. The Victorian Biodiversity Atlas returned 195 records 
of the Growling Grass Frog within 5 km of the site, including a minimum number of individual detections of 871; 
the bulk of these records were from 2004 or later.  

In summary, the principal, and likely only, significant ecological value occurring at the site is the Growling Grass 
Frog. Habitat for this species at the site consists largely of the Stony Hill Creek riparian corridor (i.e. the waterway 
and associated terrestrial vegetation), which is likely to provide foraging and dispersal habitat; the site does not 
appear to support suitable breeding habitat. Exotic dominated pasture within the site to the west of the riparian 
corridor may provide some foraging and dispersal habitat; however, this area is weed-dominated and of relatively 
poor quality; there have been no previous records in the western portion of the site, or to the west of the site.  

Potential impacts  

No wetland or waterway habitat will be impacted by the proposed action. Known or potential impacts to the 
Growling Grass Frog resulting from the proposed redevelopment include the following categories of impacts:  

• Reduction in area of terrestrial (i.e. foraging and dispersal) habitat;  

• Changes in habitat quality, including changes to hydrology and contaminant levels;  

• Impacts on individuals, including direct mortality, disease, and anthropogenic disturbance;  

• Population-level impacts influencing persistence of the local (meta) population; and  

The potential impacts to GGF at the site largely consist of the permanent removal of approximately 3.37 ha of 
relatively low-quality terrestrial habitat. There will be temporary disturbance of 0.61 ha of terrestrial habitat within 
the habitat corridor during the establishment of the GGF Allotment and the creation of the offset wetlands 
particularly; however, given the balance of the site will not be subject to works during this time, connectivity 
through the site is expected to be largely maintained during the short term. In the medium to long-term, the 
proposed habitat corridor is considered likely to increase connectivity along Stony Hill Creek.  

There are potential impacts to GGF surrounding direct mortality of frogs (e.g. during creation of the wetlands), 
increased prevalence or virulence of chytrid fungus at the site, and indirect impacts related to construction and 
post-construction works, such as degradation of habitat and disturbance by noise and artificial lighting.  

Avoidance, mitigation and offsets 

The proposed redevelopment is unlikely to be able to avoid all impacts to the Growling Grass Frog. If the site is to 
be redeveloped, in support of local planning policy, then the removal of terrestrial habitat is unlikely to be able to 
be avoided.  

The impacts relating to the remediation of Stony Hill Creek and creation of in-stream wetlands have been avoided 
by engineering an off-stream wetlands solution. This has meant that the waterway will no longer be subject to 
construction works, and hence disturbance and potential mortality in this key area has been avoided. 

Mitigation of potential impacts to GGF as a result of the proposed action includes the following key elements, 
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predominantly undertaken during the Pre-construction Phase:  

• Avoidance and mitigation of some impacts has been achieved by staging of the works (pre-construction and 
construction phases), to avoid impacts to terrestrial habitat and maintain landscape connectivity while the 
habitat corridor is established 

• Delineation of the habitat corridor and construction of frog fencing on the margins of the habitat corridor 
during the Pre-construction Phase, to ensure works do not encroach on the habitat corridor and avoid frog 
movement onto roads and developed areas during and following construction  

• Construction of lockable gates or similar mechanism to ensure the habitat corridor is only accessible through 
the perimeter fencing to pedestrians, except for authorised vehicles  

• Minimising impacts to GGF and their habitat from dust, noise, light spill, spread of weeds or chytrid fungus and 
other potential impacts from construction activities 

• Actions to mitigate impacts to Growling Grass Frog during construction works (both in the Pre-construction 
Phase and in the Construction Phase) include reducing mortality through on-site pre-clearance inspections, 
salvage and translocation, and contractor inductions.  

Potential residual impacts for the proposed action are limited to the Growling Grass Frog, which is the only 
significant ecological value at the site. There will be a loss of approximately 3.37 ha of terrestrial habitat, and 
temporary disturbance of 0.61 ha of terrestrial habitat, disjunct from the waterway. However, as noted previously 
this is considered unlikely to be regularly utilised, and given the lack of connectivity to other wetland habitat is 
considered unlikely to provide functional connectivity. There are likely to be some temporary impacts to GGF 
individuals and/or their habitat during the Pre-construction Phase (i.e. establishment of the habitat corridor) and 
Construction Phase (development of the site); these could include disturbance from noise or light spill, or mortality 
from earthworks. 

To account for these residual impacts, the proposed action includes an offset to account for the permanent loss of 
3.37 ha of terrestrial habitat, and the temporary disturbance to 0.61 ha of terrestrial habitat. The offset comprises: 

1. The Drainage Reserve, consisting of the Stony Hill Creek waterway and adjacent fringing habitat. The reserve is 
1.02 ha in size, and approximately 60-70 m wide; it includes the 1-in-10 year flood zone, and virtually the 
entirety of the 1-in-100 year flood zone. The Drainage Reserve will be managed to provide best practice habitat 
for GGF, in line with the GGF Habitat Design Standards (DELWP 2017a). 

2. The GGF Allotment, which consists of 0.61 ha of open, exotic-dominated terrestrial habitat. The GGF Allotment 
will be bounded on the west from the Drainage Reserve by the shared user path/boardwalk, and on the north, 
east and south by the frog fencing at the habitat corridor boundary. The purpose of the GGF Allotment is to 
provide for the creation of two off-stream wetlands, designed to support best practice breeding habitat for 
GGF, as well as surrounding terrestrial habitat. 

The suitability of the offsets has been assessed using the DAWE calculator for offsets under the EPBC Act. As 
suggested by DAWE, the offset calculations were split into two, one for wetland habitat and one for terrestrial 
habitat; this represents the quantum and types of habitat impacted and offset, and the species’ lifecycle, much 
more realistically than a combined offset calculator for the two very different habitat types.  

The proposed offset will increase the amount of wetland habitat on the site by a factor of approximately seven 
(from c. 529 m2 to around 3,536 m2), representing a wetland offset of 732%. We note that the Stony Hill Waterway 
is not proposed to be materially impacted under the new design (i.e. no wet habitat impacted), and hence the 
wetland offset would be materially greater than this figure suggests. Furthermore, extant wetland habitat is low 
quality and is not considered likely to support successful breeding.  
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The offset calculator shows the terrestrial habitat offset consists of approximately 50%. We note that much of the 
3.98 ha (of which 0.61 ha is temporary removal only, for the creation of GGF wetlands) to be impacted is relatively 
low-quality terrestrial habitat distant from the waterway, is unlikely to be regularly used and does not provide 
functional connectivity to other wetland habitat; hence it is considered to be of relatively low value to the species. 
In summary, the proposed offset—the habitat corridor of 1.63 ha including 0.3 ha of dedicated and managed 
wetland habitat—is considered very likely to provide a net material benefit for the Growling Grass Frog at the site. 
Given the metapopulation dynamics that this species operates under, the offset is also considered likely to 
enhance the viability of the local GGF metapopulation.  

The implementation and management of the offset is proposed to be undertaken using a Conservation Agreement 
under the EPBC Act, between the proponents, Thanh Hoai Luong and Cuong Van Nguyen, and DAWE. The 
Conservation Agreement covers the creation of the offset (habitat corridor and created wetlands) and the 
subsequent intensive (10 year) and ongoing maintenance periods. It is noted that Melbourne Water may 
potentially take on the maintenance of the habitat corridor at a future point. 

Conclusion 

In summary, the site is currently degraded and largely unmanaged, and supports relatively low-quality habitat for 
GGF in general; it is considered unlikely to support breeding habitat. There are no plans or mechanisms in place 
that we are aware of to manage or improve habitat at this site. The proposed action, through the provision of the 
habitat corridor, will result in the provision of a large amount of wetland habitat, which is a fundamental 
requirement for the life cycle of this species; the off-stream, groundwater-fed wetland habitat (of approximately 
3,000 m2) is designed to facilitate breeding at the site, and be managed to maintain this habitat quality into the 
future. The habitat corridor will also include approximately 1.25 ha of high-quality terrestrial habitat preferred by 
the species, and managed in accordance with best practice guidelines for the species. In short, the proposed action 
is likely to have a substantial net benefit for the species in the area, by facilitate breeding within and movement 
through the site, and is likely to increase the viability of both the local Stony Hill Creek/Caroline Springs 
metapopulation, as well as the broader, and important, Kororoit Creek metapopulation.  
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1. Introduction 

On 16 March 2020, GAAGE Developments, on behalf of the proponents, Jen & Jacq Developments Pty Ltd. and its 
proprietors, Thanh Hoai Luong and Cuong Van Nguyen (land owners of the subject site), submitted a referral to the 
Department of Agriculture, Water and Environment (DAWE) for a proposed action to develop the Growling Frogs 
Estate (previously known as The Gravenall Estate), occurring at 803 Taylors Road, Caroline Springs for residential 
and commercial uses.  

The proposed development consists of a 42-lot subdivision across approximately 5 ha, occurring over two stages. 
Stony Hill Creek traverses the site, and this waterway, associated waterbodies and surrounding wetlands in the 
area support potential habitat for the Growling Grass Frog Litoria raniformis (GGF). The Growling Grass Frog is:  

• Listed as Vulnerable under the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act)  

• Listed as Vulnerable under the Victorian Flora and Fauna Guarantee Act 1988 (FFG Act). 

The Department determined that the proposed action (EPBC 2020/8640) is a ‘controlled action’ on the basis of 
potentially significant impacts on threatened species listed under Sections 18 and 18A of the EPBC Act. DAWE also 
determined that the proposed action would be assessed by ‘preliminary documentation’, which need to be 
sufficient to allow the Minister (or delegate) to make an informed decision on whether or not to approve, under 
Part 9 of the EPBC Act, the taking of the action for the purposes of each listed threatened species.  

The preliminary documentation was to describe the following:  

• The proposed action;  

• The study area and matters of national environmental significance (MNES) present and in the broader area;  

• Relevant impacts on MNES during the pre-construction, construction and post-construction phases, including 
any indirect impacts on adjacent areas or populations;  

• Proposed avoidance, management and mitigation measures;  

• Proposed offsets, and their management; 

• Social and economic impacts;  

• The proposed action in the context of ecologically sustainable development;  

• Environmental record of the proponent; and  

• Other relevant approvals and conditions.  

1.1. Report structure and authorship  

The structure of this document generally reflects the order of the preliminary documentation requested, with the 
intent of ensuring that the information presented meets the needs of the evaluation objectives and provides a 
sufficient basis for the Minister or their delegate to make an informed decision. Accordingly, this document is 
structured as follows:  

3. Section 1.0 Introduction  
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4. Section 2.0 Description of the action, including construction phases and development timeline  

5. Section 3.0 Description of the environment, including existing environmental conditions and Matters of 
National Environmental Significance  

6. Section 4.0 Assessment of potential impacts on Matters of National Environmental Significance  

7. Section 5.0 Proposed avoidance, management and mitigation measures to reduce potential impacts  

8. Section 6.0 Residual impacts and offsets  

9. Section 7.0 Social and economic impacts  

10. Section 8.0 Ecologically sustainable development  

11. Section 9.0 Conclusion 

12. Section 10.0 Proponent details  

13. Section 11.0 Relevant approvals and conditions.  

Sections 1, 3-6 and 9 of this document were primarily authored by TactEcol Consulting; Sections 2, 7-8 and 10 were 
primarily authored by GAAGE Developments. A list of attachments of the relevant supporting documentation is 
provided at the end of this document.  

1.2. Conservation Management Plan 

Sections 5 (Avoidance and Mitigation Measures) and 6 (Offset Management) of this document constitute a 
Conservation Management Plan (‘CMP’) for the management and maintenance of the habitat corridor and offset at 
the site in perpetuity. These CMP sections are designed to facilitate the implementation of mitigation and 
management measures at the site by contractors (e.g. vegetation and weed contractors), measures outlined and 
tabulated, by construction phase, in Table 5 for clarity. The CMP measures in Table 5 are included as a schedule in 
the Conservation Agreement for the site (this is described further in Section 6.2.1). 

1.3. Related documentation  

There are a number of documents relating to the existing conditions for flora and fauna at the site and/or the 
management thereof. These documents are listed below.  

• Flora, Fauna and Net Gain Assessment, 803 Taylors Road, Caroline Springs, Victoria (‘FFNG Assessment’) [Ecolink 
Consulting 2013]. This assessment report outlines the methods and results of ecological assessments at the 
site, and the implications thereof. The assessment of existing conditions for flora and fauna at the site are 
drawn largely from this document, as well as a contemporary investigation to determine if changes in ecological 
values had occurred at the site, as follows:  

– Vegetation Assessment Update: Gravenall Estate, 803-853 Taylors Road, Caroline Springs, Victoria [Ecolink 
Consulting 2020a].  

• Weed Management Plan, Gravenall Estate: 803-853 Taylors Road, Caroline Springs [Ecolink Consulting 2020b]. 
This management plan documents the exotic flora occurring at the site, and provides a range of management 
actions to control priority weeds at the site. Key weed management aspects are incorporated within this 
Preliminary Documentation; further information and context for weed management is provided in the Weed 
Menegement Plan. 

• Growling Grass Frog Litoria raniformis Work Method Statement (‘GGF WMS’) [Ecolink Consulting 2020c]. This 
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document described the management measures to be undertaken at the site to protect Growling Grass Frog 
habitat and any individuals occupying the site during works to remediate Stony Hill Creek. [now superseded] 

• Construction Environment Management Plan (‘CEMP’) [Ecolink Consulting 2020d]. The CEMP outlined the types 
and locations of environmental protection measures to be implemented during construction activities in and 
around Stony Hill Creek at the site.  [now superseded] 

• Growling Grass Frog Appraisal: 803 Taylors Road, Caroline Springs, Victoria [TactEcol Consulting (2020a]. This 
documents provides an overview of the creation of GGF habitat proposed at the site, and an appraisal of the 
likely long term effects of the proposed habitat to be created relative to existing conditions. Importantly, we 
note that this appraisal was based on a minimum area of created habitat of 1,100 m2; based on further 
engineering work, the minimum amount of wetland habitat to be created has subsequently been increased to 
3,000 m2.  

• Flora and Fauna Strategy: Gravenall Estate, 803 Taylors Rd, Caroline Springs [TactEcol Consulting 2020b]. The 
Flora and Fauna Strategy provided an early overarching strategic framework regarding the management of 
flora and fauna values occurring at the site, and was a requirement of the planning permit for the site.  

Iterative waterway design plans (E2DesignLab 2021a and Marcon Infrastructure Group 2020), a hydrogeological 
assessment (Greencap 2020), stormwater strategies (E2DesignLab 2021b and Morphum Environmental 2020) and 
landscape plans (Perry Mills & Associates 2021 and Hamilton Landscape Architects 2020) have informed and been 
incorporated, where appropriate, into the development of this document. 
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2. Description of the Action  

The proposed action is the redevelopment of a 42-lot subdivision (The Growling Frogs Estate), on a parcel 
approximately 5 ha in size, located in Caroline Springs, Victoria, roughly 21 km northwest of the Melbourne Central 
Business District.  

Stony Hill Creek crosses the eastern portion of the site, in an approximately north to south direction (Figure 1). The 
Stony Hill Creek waterway (while often dry) and adjacent areas support movement and foraging habitat for the 
Growling Grass Frog (Ecolink Consulting 2013). The existing waterway and associated riparian areas will be 
incorporated into a habitat corridor within the proposed development.  

The site occurs in outer suburban Melbourne; surrounding land uses are primarily residential, with generally 
medium-density residential developments occurring to the north, east and the south. Land occurring to the west of 
the site (c. 400 m wide) is currently marked for development (slated for 2022), and has previously been used for 
cropping. Beyond this to the west is another residential development (Attwell Estate), which is currently nearing 
completion. Hence the site is currently largely surrounded by residential development, and in the near future is 
expected to be entirely surrounded by residential development. 

The key elements of the proposed action include:  

1. Creation of a central habitat corridor, centred on Stony Hill Creek, through the site, incorporating and 
enhancing existing site features. The habitat corridor will consist of the ‘Drainage Reserve’, being Stony Hill 
Creek and adjacent terrestrial habitat, and a ‘GGF Allotment’ on the eastern side of Stony Hill Creek, which will 
provide for the creation of two offset off-stream wetlands, and will be designed and managed as dedicated GGF 
ponds (see Section 6).  

2. Provision of pedestrian links and trails to encourage pedestrian activity on the outer margin of the riparian 
habitat corridor and in open space beyond the corridor.  

3. Remediation of the land outside of the habitat corridor for the subsequent residential development of 42 lots.  
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Figure 1   Subdivision plan showing the current Growling Frogs Estate and Stony Hill Creek habitat corridor design  

2.1. Action concept  

The vision for the site is to create a master-planned residential precinct (The Growling Frogs Estate) integrated with 
the adjoining residential zones surrounding the site. The development aims to deliver a 42-lot development, with 
an offset habitat corridor centred on Stony Hill Creek and containing two off-stream conservation wetlands, and 
walkways on both sides of the habitat corridor (one partly inside, one outside) for further activation. Figure 1 
outlines the proposed Concept Design for the development. 

Iterative changes have been made to the design of the concept plan, with regard to the provision of GGF habitat. In 
particular the layout of the central habitat corridor has been changed, to substantially increase the amount of 
wetland habitat, align with relevant species guidelines where possible, and improve overall conservation outcomes 
for the Growling Grass Frog.  

The previous three designs are depicted below in Figure 2. Version 1, the engineering design, supported three 
small in-stream wetlands with a surface area of approximately 600 m2, while Version 2 supported two elongated 
in-stream wetlands of 1,100 m2 in total. Following further engineering and design work, with an emphasis on 
habitat creation, the two in-stream wetlands were elongated to occupy the bulk of the Corridor’s length (Version 3). 
However, with further engineering, hydrological and ecological studies, and in-line with Melbourne Water’s advice 
to render a viable and cost-effective solution using off-stream wetlands only, Version 4 was created. In this current 
version the two offset wetlands (approximately 3,000 m2) are completely off-stream, accessible via gates from 
Rhinella Drive (to the east of the creek, abutting superlot AA) and can be cost-effectively maintained, as they can 
now be gravity-drained when needed as opposed to being pumped manually. The final landscape design of the 
riparian corridor, showing habitat creation and management measures, is shown in Figure 4 in Section 5.  

Development of the residential precinct will be to a size, scale and density acceptable to Melton City Council, the 
local municipal planning authority. Any changes resulting from further residential planning process will not impact 
MNES (i.e. no greater impact will occur), and the amount and manner of habitat modifications will not change.  

The proposed development is a ‘Lower Scale Residential Activity Precinct’; it is not a ‘Higher Scale Commercial 
Activity Precinct’, ‘Lower Scale Commercial Activity Precinct’, nor any other type of development.  
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Figure 2    Previous drainage corridor designs for Stony Hill Creek: Top - Version 1 (left; three small wetlands), and 
  Version 2 (two narrow in-stream wetlands); Bottom - Version 3 (two longer in-stream wetlands) 

2.2. Phases and timelines of development  

The proposed action will occur in the following three phases, which are described further below and are shown in 
Figure 3:  

1. Pre-construction Phase: Habitat corridor development  

2. Construction Phase: Site development (42 lots) 

2.1. Construction Phase-Part 1 consists of a medium density single lot (Super-lot AA) to the eastern side of the 
creek, and an associated short roadway. 

2.2. Construction Phase-Part 2 consists of the development of a privately-owned parcel comprised of 41 lots to 
the west side of the Stony Hill Creek.  

3. Post-construction Phase: Maintenance and monitoring of the habitat corridor post-establishment.  
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Figure 3    Staging plan for the proposed development of 803 Taylors Road in Caroline Springs 

The pre-construction phase of this project will focus on creating the habitat corridor along and adjacent to Stony 
Hill Creek. This phase will rehabilitate and enhance existing habitat for Growling Grass Frogs along Stony Hill Creek 
through weed control and revegetation, and will include the creation of two sizeable off-stream larger wetlands 
designed to meet relevant GGF habitat creation guidelines. The construction and post-construction phases will 
include the maintenance of habitat in the corridor, through measures such as weed control, mowing and 
maintenance of bare ground around the creek.  

Preliminary geotechnical investigations have been undertaken (Table 1); this work included the drilling of soil 
testing samples at various locations within the site, following consultation with Melton City Council, to allow the 
determination of the soil profile and allow design works to progress.  

Timing of the proposed action, as outlined in Table 1, is contingent on receiving all necessary Commonwealth and 
Victorian approvals and permits; most notably, approval under the EPBC Act. Should all planning issues be 
resolved within this time, the pre-construction phase is planned to commence by or in November 2021 (Table 1). 
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Table 1     Anticipated timing of major tasks in the design and construction of Stage 1 of the development. 

Activity Duration Start Finish 

Geotechnical Investigations Completed - - 

EPBC Act Approvals 20 Months 15/03/2020 15/11/2021 

Environmental Audits Completed - - 

Town Planning Completed - - 

Pre-construction Phase (Habitat 
Corridor construction) 5 Months 15/11/2021* 15/04/2022 

Construction Phase (42 lots) 12 Months 15/05/2022 15/05/2023 

Post-construction Phase (Habitat 
Corridor maintenance) Ongoing 15/04/2022^  

Total (excluding Post-construction) 39 Months 15/03/2020 15/06/2023 

* Indicative start, pending all approvals 

^ Start of Post-construction Phase based on the completion and DAWE approval of the habitat corridor  

2.2.1. Pre-construction phase: Habitat corridor development  
Prior to the Construction Phase, a habitat corridor will be developed along Stony Hill Creek to create and enhance 
habitat for the local Growling Grass Frog meta-population. This habitat corridor traverses the site in a north-south 
orientation, incorporating the existing alignment and particular features of Stony Hill Creek. The habitat corridor 
incorporates the Drainage Reserve (centred on Stony Hill Creek) and the GGF Allotment to the east of the waterway 
(for the creation of the offset off-stream wetlands). The Drainage Reserve will be enhanced and not materially 
impacted, and hence is considered an offset, while the GGF Allotment, designated for the creation of the off-
stream wetlands, is considered both an impact area and an offset area. 

The proposed habitat corridor consists of Stony Hill Creek and associated vegetation, as well as two large off-
stream wetlands to be created, specifically designed to provide habitat for the Growling Grass Frog. Each wetland 
is approximately 25 m wide and 60 m long, with a total surface area each of approximately 1,500 m2. The size of 
these wetlands was designed to align with the recommended minimum wetland size for Growling Grass Frogs in 
the Melbourne Strategic Assessment Growling Grass Frog Habitat Design Standards (DELWP 2017a).  

The habitat corridor is approximately 160 m in length and of varying width (c. 60 m at the northern point to c. 
130 m in the central and southern parts). The corridor will incorporate c. 1.63 ha (including 282 m2  of shared user 
paths/tracks) of dedicated Growling Grass Frog habitat (terrestrial and wetland habitat), including the minimum 
3,000 m2 of off-stream wetland habitat. The habitat corridor will include a shared user path to the east of Stony Hill 
Creek.  

Creation of the habitat corridor will include the following activities:  

1. Fencing and enhancement (revegetation and weed management) of the Drainage Reserve (Stony Hill Creek and 
surrounds);  

2. Creation of GGF Allotment (i.e. offset off-stream wetlands); and  

3. Creation of a shared user path and boardwalk to the east of the waterway.  

These activities are described briefly below; further details and specific mitigation and management measures for 
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GGF at the site are provided in Sections 5 and 6.  

Fencing and enhancement of Stony Hill Creek  

The habitat corridor will be clearly delineated and marked on the ground at the commencement of the Pre-
construction Phase; this may consist of the frog fencing, or interim delineation (e.g. stakes). This will ensure that 
only the specific works required to create and enhance the habitat corridor, including off-stream GGF wetlands and 
terrestrial habitat, will be undertaken within the area. Except for the construction of the off-stream wetlands, no 
earthworks or construction will occur in the habitat corridor, and unlike in previous iterations, the waterway is no 
longer proposed to be remediated or realigned. All works within the habitat corridor will be subject to the 
requirements of this document, and the Conservation Agreement for the site.  

Weed control and revegetation of the habitat corridor will commence during the Pre-construction Phase, and will 
continue during and following the construction of the off-stream wetlands, involving planting of aquatic and 
terrestrial species. Planted species will be diverse, indigenous to the area and drawn from a list of plants 
considered suitable for Growling Grass Frogs in the greater Melbourne area as well as for on-site water quality 
conditions. Supplementary revegetation is likely to be required this, to replace dead or damaged plants and to 
ensure habitat rapidly reaches and maintains a favourable structure for Growling Grass Frogs.  

In addition to revegetation activities, enhancement of the fringing and terrestrial zone around constructed 
wetlands will occur. This will include the addition of surface rocks and some logs; these are envisaged to be 
sourced largely from excavation undertaken during the creation of the offset wetlands. 

Prior to the end of the Pre-construction Phase, frog fencing must be completed along the boundaries of the habitat 
corridor (Figure 5), to avoid frog movement into subsequent construction areas. 

Creation of wetland habitat  

The creation of two off-stream wetlands within the habitat corridor will be undertaken, to create an offset of 
potential breeding habitat for GGF. These wetlands will be designed to meet best practice habitat creation 
guidelines for this species, including being outside the floodzone, being groundwater fed, and being able to be 
drained if/as needed.  

Creation of the off-stream wetland habitat within the habitat corridor will include excavation, grading, beaching 
and lining to create the two wetlands, provision of rock piles and rubble along the wetland margins, filling of the 
wetlands from the onsite bore, and subsequent revegetation within and around the wetlands, to establish 
favourable aquatic (including emergent, submergent and floating) vegetation as well as fringing vegetation utilised 
by the species.  

The creation of the wetlands may require the stabilisation/preliminary construction of Rhinella Drive, to allow plant 
and machinery access to the GGF Allotment area; if necessary, these works will require mitigation of impacts as 
outlined in Section 5. 

Shared user path 

As part of the Pre-construction Phase, a shared user path will be constructed partly within the habitat corridor. This 
will occur on the eastern side of the drainage line; where it occurs proximate to the off-stream wetlands (i.e. 
between the wetlands and the waterway), the path will be a raised boardwalk, so as not to impede frog movement 
between these wet habitats. 

2.2.2. Construction phase: Site development  
Once all relevant permits have been received, and the habitat corridor has been established and off-stream 
wetlands have been completed, the construction phase will commence. Evidence will need to be supplied to DAWE 
of the establishment of the habitat corridor and offset wetlands prior to the Construction Phase commencing; this 
could be a short letter report with supporting photos by an ecologist. 
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The Construction Phase covers the 42 lots outside of the habitat corridor, and will consist of tasks including bulk 
earthworks, road construction (including access roads, walkways, intersections and parking lots), landscaping, 
service connections to municipal services and public utilities, drainage and the installation of external lighting.  

The Construction Phase will be undertaken in two parts; the Construction Phase-Part 1 works (Superlot AA, to the 
east of the creek; Figure 3) is currently slated to commence in April 2022, subsequent to the completion of the 
habitat corridor to the satisfaction of DAWE. The 41 lots to the west of the habitat corridor (Construction Phase-
Part 2) are slated to be constructed following Part 1, and will include:  

• Site preparation works, including (non-indigenous) tree removal and earthworks, on the western side of the 
waterway habitat corridor  

• Provision and augmentation of utilities and services infrastructure  

• Construction of the internal road network  

• Consolidation of the existing lots and subdivision of the Growling Frogs Estate to reflect the revised road layout, 
open space, and provide superblocks corresponding to the master plan.  

We note that, throughout the development, physical construction of built-form (houses or town-houses) is not 
planned at this stage. Rather, the scope of the development is limited to land subdivision and the above activities 
only, for the 42 lots.  

Areas for material stockpiling, vehicle access and parking during construction will be confined to selected areas 
outside of the Growling Grass Frog habitat corridor.  

Frog salvage and relocation is included as a part of the mitigation strategy; Growling Grass Frogs found during 
construction anywhere within the study area will require work to cease and salvage and relocation to be 
undertaken by the nominated zoologist, as specified in Section 5.  

2.2.3. Post-construction phase: Maintenance and monitoring  

Habitat corridor maintenance  

The Growling Grass Frog habitat corridor will require regular maintenance to ensure terrestrial and aquatic habitat 
remains suitable. This will include activities such as weed control and mowing to maintain areas of low, grassy 
vegetation and bare ground and manage priority weeds, as well as potential additional revegetation works 
following establishment of the corridor. The first 10 years of maintenance will be undertaken on a more intensive 
basis (‘intensive maintenance phase’), to establish suitable vegetation, minimise the weed seed base, and 
otherwise ensure the habitat corridor provides the required habitat types and quality. Following this 10 year 
intensive maintenance period, active corridor maintenance will be less intensive and designed to maintain the key 
habitat features required by the species (‘ongoing maintenance period’), including regular mowing of open grassy 
areas, regular weed control, and periodic habitat assessments. 

Further details regarding maintenance of GGF habitat is provided in Section 6. 

Growling Grass Frog monitoring  

Annual monitoring of the Growling Grass Frog population in the study area will be required during and following 
the development of the habitat corridor (i.e. Pre-construction and Construction Phases); this will provide baseline 
information prior to the potential colonisation of the offset wetlands. In the Post-construction Phase, monitoring 
will be undertaken annually during the 10 year intensive maintenance phase. The objective of the monitoring is to 
assess colonisation and habitat quality of new wetlands, Growling Grass Frog presence and distribution within the 
habitat corridor and adjacent habitat, and to allow the implementation of adaptive management, where required. 
Monitoring of the created wetlands will assess occupancy within and adjacent to the habitat corridor and will aim 
to detect successful breeding, in addition to assessing the suitability of revegetated habitat and water quality.  
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Further details regarding monitoring are provided in Section 6.2.  

2.3. Alternatives to the proposed action  

It is not considered practical or desirable in a holistic sense for the site to remain undeveloped in the long term. 
The site occurs in a residential area, is zoned as Residential 1 by the Melton City Council, and supports no 
environmental overlays. The proposed action supports urban renewal and the implementation of state and local 
planning policy in creating residential lots as prescribed by the relevant zone.  

The proposed action also aims to improve environmental outcomes along Stony Hill Creek. This includes the 
creation and maintenance of wetland habitat for the Growling Grass Frog that will be managed and monitored in 
the long term; this contrasts with the current situation, where there is no specific management or certainty 
prescribed for habitat within the site.  

The proposed improvements to habitat in and around the waterway are considered likely to substantially improve 
habitat conditions for the local GGF metapopulation in the medium and long-term (TactEcol Consulting 2020a). 
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3. Description of the Environment  

3.1. Existing environment  

The site is located in outer suburban Melbourne, with residential developments occurring to the south, east and 
north; land to the west of the site is currently vacant and subject to cropping, and is proposed to be developed. 
Stony Hill Creek, a tributary of Kororoit Creek, occurs in the eastern portion of the study area. During a flora, fauna 
and native vegetation assessment in 2013 (Ecolink Consulting), the creek contained a low level of slow flowing 
water, with the northern portion of the creek modified through large culverts extending underneath Taylors Road.  

The authors noted that ‘a large amount of rubble, building material and fill is located on the study area. This 
material was apparent to the west of the culverts, a large section of the land located east of the Creek, and in 
various piles throughout the study area’ (Ecolink Consulting 2013). A dwelling occurs on the western edge of the 
site, surrounded by a number of planted native and exotic trees and shrubs; none were indigenous to the local 
area.  

The authors also noted the landowner had not previously cropped the property, but had livestock including goats 
on the property in the past; periodic slashing appears to occur at the property (Ecolink Consulting 2013). The 
updated vegetation assessment in 2020 noted that the removal of grazing at the site for an extended period of 
time and the property’s abandonment by its former residents had ‘resulted in the flourishing of weeds’, and the 
degradation of what native flora remained at the site (Ecolink Consulting 2020a) (Plates 1-3).  

3.1.1. Groundwater and hydrology  
Stony Hill Creek is an ephemeral stream, with surface water flowing from north to south through the site. The 
majority of the local catchment consists of residential development or is slated for residential development. Both a 
hydrogeological assessment (Greencap 2020) and Stormwater Management Strategy (E2DesignLab 2021b; 
Morphum Environmental 2020) have been undertaken for the proposed action.  

The hydrogeological assessment (Greencap 2020) indicated that: 

‘…groundwater beneath the site is located within the fractured rock basalt aquifer of the Newer Volcanics. 
Groundwater was encountered at the site at approximately 13 m below ground level at well MW01, with well 
MW02 recording no groundwater. Field observations indicate that the basalt under the site is likely to be highly 
competent, with a lack of fractures/weathering. Based on the depth to groundwater it is considered unlikely 
that groundwater discharges into Stony Creek, with it considered more likely that Stony Creek is a source of 
groundwater recharge in the area.’ 

The authors further noted, with regard to the proposed action: 

‘Based on the results of the assessment, it is considered that the proposed residential development is unlikely 
to impact, or be impacted by, the condition of groundwater at the site… Based on the depth to groundwater it 
is considered unlikely that the proposed development works will intercept or contact groundwater at the site.’ 

The Stormwater Management Strategy noted that the development’s catchment area was considered small in 
comparison to the total upstream catchment of Stony Hill Creek, with the proposed stormwater treatment 
approach of on-lot rain tanks and passively irrigated street trees, integrated into the public reserve prior to 
discharging to the creek, considered to mitigate issues from both frequent flow hydrology and water quality in 
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accordance with CSIRO Stormwater Best Practice Performance Objectives (E2DesignLab 2021b; Morphum 
Environmental 2020).  

3.1.2. Soils and vegetation  
The hydrogeological assessment (Greencap 2020) noted the following: 

‘Soils were noted to be generally natural from surface, with soils comprising silty clays which were red-brown 
and of low to medium plasticity, and weathered and fresh basalt underlying, the exception being the previously 
reported thin layer of potential fill in the north-eastern corner of the site.’ 

Detailed descriptions of the vegetation composition are included in the flora and fauna reports commissioned for 
the site (Ecolink Consulting 2013; 2020a), and are summarised in Section 3.2.  

3.1.3. Topography  
The subject land is generally flat, with a gentle gradient along Stony Hill Creek which is shallowly incised, and very 
gentle slopes on the land to the east and west of the waterway. The site has a gradient of approximately 2%, falling 
to Stony Hill Creek from west to east, before rising by 4.3% to the western boundary. Existing gradients are likely to 
change following development of the site, however, it is not anticipated that the resulting grades will be substantial 
or excessive in any way due to the nature of the proposed development.  

3.1.4. Heritage values  
A cultural heritage assessment was undertaken in winter 2019, and returned a previously unrecorded Aboriginal 
Cultural Heritage Place (ACHP) within the site. The ACHP has been registered as VAHR 7822-4407 (803 Taylors 
Road, Caroline Springs LDAD) and comprises five ‘surface and sub-surface stone artefacts located in a disturbed 
surface and …sub-surface context’.  

A Cultural Heritage Management Plan was developed for the subject site and approved on 30th of December, 2019 
(CHMP 16634; Benchmark Heritage Management 2019); this plan outlines measures for the protection of the 
heritage values discovered at the site.  

Furthermore, a Dry-Stone Wall Management Plan was developed for the subject site by Australian Cultural 
Heritage Management (ACHM), by Rhys D Booth, dated 21 June 2019. The key recommendations of this report 
were to monitor soil disturbance works alongside re-using the stone remains around the drain (reserve 2).  

GAAGE has committed to executing both the cultural heritage and dry-stone wall management plans during all 
three phases: pre, during and post-construction.  

3.1.5. Land tenure and use  
The tenure of the area of the proposed action is freehold land. The property was previously used as a residential 
dwelling and a grazing, hobby farm; this residence will be replaced by the proposed development of the study 
area. The area proposed for redevelopment during Stages 1 and 2 is currently owned by the proponent.  

The proposed future land use is residential development.  

3.2. Flora and ecological communities  

The site has been highly modified from its historic condition, and is currently dominated by environmental weeds 
including Serrated Tussock *Nassella trichotoma, Blanket Weed *Galenia pubescens, Burr Medic *Medicago 
polymorpha, Sow Thistle *Sonchus oleraceus, Mustard *Brassica sp., Artichoke Thistle *Cynara cardunculus and 
Sweet Briar *Rosa rubiginosa (Ecolink Consulting 2013; 2020a) (Plates 1-3). Many of these weed species are listed 
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as ‘noxious’ plants under the Victorian Catchment and Land Protection Act 1994.  

Indigenous flora was largely restricted to small patches or scattered individuals, including Sweet Bursaria Bursaria 
spinosa (four plants), and Kneed Spear-grass Austrostipa bigeniculata and Kangaroo Grass Themeda triandra with 
a cover abundance of less than 5% (Ecolink Consulting 2013; 2020a). The Stony Hill Creek waterway and margins 
were dominated by exotic plants, with some common wet-associated native plants including Common Reed 
Phragmites australis and Common Spike-sedge Eleocharis acutus occurring at cover abundances below 25% 
(Ecolink Consulting 2013; 2020a). All native plants recorded throughout the site, during both the 2013 and 2020 
assessments, were of insufficient cumulative cover (i.e. 25%) to classify as ‘native vegetation’ under the Victorian 
Government Guidelines for the Removal, Destruction or Lopping of Native Vegetation (DELWP 2017c); no scattered 
trees were recorded on the site (Ecolink Consulting 2013; 2020a).  

Twenty-three threatened flora species had previously been recorded within 5 km of the study area; however, none 
of these threatened flora species were recorded or were considered to have a ‘moderate’ or greater likelihood of 
occurrence at the site (Ecolink Consulting 2013). One species, Slender Bindweed Convolvulus angustissimus subsp. 
omnigracilis, listed as ‘Poorly Known’ on the Advisory List of Rare or Threatened Plants in Victoria (DEPI 2014), was 
recorded within the study area; however, this species is considered widespread throughout western Melbourne 
and no protection or management measures were considered warranted (Ecolink Consulting 2013).  

In summary, no areas of native vegetation and no threatened flora species or ecological communities have been 
recorded in the study area. Matters of National Environmental Significance are discussed specifically in Section 3.4. 

 

Plate 1    The subject site, looking south over Stony Hill Creek from the interior of the site 
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Plate 2    The subject site, looking northwest over Stony Hill Creek from the southern boundary of the site 

 

Plate 3    The subject site, looking north over Stony Hill Creek from the south of the site, to the Taylors Road bridge 
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3.3. Fauna  

Ecolink Consulting (2013) recorded a number of common native as well as exotic fauna species at the site, 
including 13 bird species (eight native and five introduced) and two native amphibians. A number of additional 
common native fauna species are also likely to occur at the site, including small scincid reptiles and snakes. The 
waterway is likely to support a range of waterbirds when it is holding water, as well as native and exotic fish 
species.  

Twelve threatened fauna species had previously been recorded within 5 km of the study area; however, no 
threatened species were recorded, and 11 of the 12 species were considered to have a ‘low’ likelihood of 
occurrence within the study area (Ecolink Consulting 2013). The Growling Grass Frog had been previously recorded 
on the site, as well as to the north and south of the site within Stony Hill Creek, and was considered to have a high 
likelihood of occurrence at the site.  

In summary, except for the Growling Grass Frog, no threatened fauna species have been recorded or are 
considered likely to occur in the study area. Matters of National Environmental Significance are discussed 
specifically in Section 3.4 below.  

3.4. Matters of National Environmental Significance  

3.4.1. Ecological communities  
The desktop assessment by Ecolink Consulting (2013) returned five ecological communities listed as threatened 
under the EPBC Act as being modelled to potentially occur within the study area:  

• Grassy Eucalypt Woodland of the Victorian Volcanic Plain;  

• Grey Box Eucalyptus microcarpa Grassy Woodlands and Derived Native Grasslands of South-eastern Australia;  

• 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.  

The field-based ecological assessment confirmed that the site was dominated by exotic vegetation, did not support 
areas of native vegetation as defined under Victorian Government legislation and policy, and that none of the 
above five ecological communities occurred on the site.  

3.4.2. Threatened flora species  
No EPBC Act listed flora species were recorded in the study area in 2013 or 2020, or were considered to have a 
moderate or higher likelihood of occurrence within the study area (Ecolink Consulting 2013; 2020a). We note the 
following seven flora species, listed under the EPBC Act, specifically included in DAWE’s request for assessment by 
preliminary documentation:  

• Spiny Rice Flower Pimelea spinescens subsp. spinescens (Critically Endangered)  

• Matted Flax-lily Dianella amoena (Endangered)  

• Hoary Sunray Leucochrysum albicans subsp. tricolor (Endangered)  

• Maroon-leek orchid Prasophyllum frenchii (Endangered)  

• Button Wrinklewort Rutidosis leptorrhynchoides (Endangered)  
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• Clover Glycine Glycine latrobeana (Vulnerable)  

• Large-fruit Fireweed Senecio macrocarpus (Vulnerable).  

Each of these species except Hoary Sunray had previously been recorded within 5 km of the study site; however, 
based on the degraded and exotic-dominated nature of vegetation at the site and the general lack of potentially 
suitable habitat, these species were all considered to have a likelihood of occurrence at the site of ‘low’ (defined as 
‘site contains some marginal habitat, but the species was not observed and has not been recorded in previous 
recent surveys in the area’), or ‘unlikely’ (defined as ‘site does not contain habitat and/or it is outside the species’ 
known, current distribution ’) (Ecolink Consulting 2013). Based on the lack of any historical records within 5 km, the 
Hoary Sunray was not assessed explicitly; however, based on the condition of the site as described above in 
combination with the lack of historical records in the area, this species is considered also unlikely to occur at the 
site.  

No flora species listed under the Victorian Flora and Fauna Guarantee Act 1988 were recorded on the site, or were 
considered to have moderate or higher likelihood of occurrence within the study area (Ecolink Consulting 2013; 
2020a).  

One flora species listed under the Advisory List of Rare or Threatened Plants in Victoria (DEPI 2014) was recorded 
on the site (Ecolink Consulting 2013):  

• Slender Bindweed Convolvulus angustissimus subsp. omnigracilis, listed as ‘Poorly Known’ in DEPI (2014).  

As mentioned previously, this species is widespread throughout western Melbourne (Ecolink Consulting 2013; 
Johnson 2001) and its conservation status appears to be precautionary. As it has not been assigned a status of 
rare, vulnerable or endangered, it is not considered State significant, and the authors considered that no specific 
conservation measures were required (Ecolink Consulting 2013).  

3.4.3. Threatened fauna species  
With the exception of the Growling Grass Frog (see below), no EPBC Act listed fauna species were recorded in the 
study area in 2013, or were considered to have a moderate or higher likelihood of occurrence within the study area 
(Ecolink Consulting 2013). We note the following two fauna species, listed under the EPBC Act, specifically included 
in DAWE’s request for assessment by preliminary documentation:  

• Golden Sun Moth Synemon plana (Critically Endangered)  

• Striped Legless Lizard Delma impar (Vulnerable).  

Based on the lack of potentially suitable habitat for both of these species, each species was given a likelihood of 
occurrence of ‘unlikely’ (Ecolink Consulting 2013).  

Growling Grass Frog  

The Growling Grass Frog has previously been recorded on the site, as well as to the north and south of the site 
along Stony Hill Creek, and was considered by Ecolink Consulting (2013) to have a ‘very high’ likelihood of utilising 
the site.  

The Victorian Biodiversity Atlas (August 2020) returns 195 records of the Growling Grass Frog within 5 km of the 
site; some of these records comprise multiple individuals, with a minimum number of individual detections of 871. 
These records span from 1986 to 2020; the bulk (n=180) of the 195 records are from 2004 or later.  

Based on the desktop assessment, habitat and vegetation assessments and targeted surveys by Ecolink Consulting 
(2013; 2014; 2020a), and our assessment of available desktop information and contemporary records, we concur 
with Ecolink’s interpretation regarding the very high likelihood of the Growling Grass Frog occupying and/or 
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moving through habitat at the site. We note that moderate to large choruses of calling Growling Grass Frog males 
(up to approximately 50 individuals) have been recorded approximately 2 km south of the site during the 2015-16 
active season (J. Urlus, unpub. data).  

The abundance of repeated observations of one to many individuals within the proximate landscape (Figure 4), 
and the shortened lifespan of the species under chytrid fungus Batrachochytrium dendrobatidis (sensu Murray et 
al. 2010; Stockwell et al. 2012; Heard et al. 2015), suggests strongly that under favourable conditions there is 
suitable breeding habitat within the landscape and successful breeding events are likely to occur relatively 
regularly in the surrounding area. Breeding is considered unlikely to occur regularly within the site itself, based on 
the limited amount and poor quality of potential breeding habitat (Ecolink Consulting 2013; 2014; 2020a).  

In terms of wetland habitat in the surrounding landscape, we note the following surface wetlands, as outlined in 
the hydrogeological report (Greencap 2020):  

• On-site: Stony Hill Creek itself (no sizeable in-stream or off-stream waterbodies)  

• Approximately 65 m north: Caroline Springs Wetlands No. 10 (a part of Stony Hill Creek)  

• Approximately 150 m south: Caroline Springs Wetland No. 4 (a part of Stony Hill Creek)  

• 275 m east: Stony Hill Creek Wetland  

• 700 m north: Turntable Way Wetlands  

• 740 m south: Kororoit Creek  

• 1.4 km southeast: Lake Caroline.  

These wetlands and Growling Grass Frog records within 2 km are shown in Figure 4, to give a sense of the more 
proximate landscape context for the species at the site.  

3.5. Summary of existing conditions  

In summary, the principal, and likely only, significant ecological value occurring at the site is the Growling Grass 
Frog (Ecolink Consulting 2014). Habitat for this species at the site consists largely of the Stony Hill Creek riparian 
corridor (i.e. the waterway and associated terrestrial vegetation), which is likely to provide foraging and dispersal 
habitat; suitable breeding habitat, however, does not appear likely to occur within the site. Exotic dominated 
pasture within the site to the west of the riparian corridor may provide some foraging and dispersal habitat; 
however, this area is weed-dominated and of relatively poor quality. We note that there have been no previous 
records to the west of the site (Figure 4), and the large property immediately to the west, the only sizeable area of 
undeveloped land to the west, appears to have been regularly cropped.  

Based on the ecological site assessments (Ecolink Consulting 2013; 2020a), there is no native vegetation present as 
defined under Victorian policy, and the likelihood of threatened ecological communities or species other than GGF 
occurring on the site is ‘low’ or ‘unlikely’. Apart from GGF, native flora and fauna species occurring at the site are 
limited to scattered and non-threatened plants, and common fauna species.  

The potential impacts to ecological values, specifically the Growling Grass Frog, from the proposed development 
are detailed in Section 4 below, with the mitigation and management measures designed to address these 
potential impacts described in Section 5. 
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Figure 4    Growling Grass Frog records within 2 km of the subject site (Victorian Biodiversity Atlas, July 2020) 



 

30 | Preliminary Documentation & Management Plan: Growling Frogs Estate, 803 Taylors Rd, Caroline Springs 

4. Assessment of Potential Impacts  

4.1. Potential impacts to Growling Grass Frog  

Known or potential impacts to the Growling Grass Frog resulting from the proposed redevelopment include the 
following categories of impacts:  

• Reduction in area of foraging and dispersal habitat  

• Changes in habitat quality, including changes to hydrology and contaminant levels  

• Impacts on individuals, including direct mortality, disease, and anthropogenic disturbance  

• Population-level impacts influencing persistence of the local (meta) population.  

These impacts are discussed in further detail below.  

4.1.1. Reduction in area of habitat  
Existing GGF habitat at the site which will be impacted by the proposal consists primarily of terrestrial habitat. 
Stony Hill Creek is no longer proposed to be remediated or have wetlands constructed within or adjacent to it.  

Waterways and wetlands 

Waterways within the site consist of Stony Hill Creek, which traverses the eastern portion of the site in 
approximately a north to south direction. This section of the waterway is generally slow-flowing and semi-
permanent in nature (i.e. occasionally dries out). It currently supports limited open surface water, generally less 
than a few metres in width (Plates 1-3). Consequently, as described above, the waterway is not considered to 
support breeding habitat for the Growling Grass Frog, although it does support foraging habitat and facilitate 
movement (i.e. connectivity) along the waterway and associated terrestrial habitat.  

The Stony Hill Creek waterway and associated riparian habitat within the site will no longer be subject to 
realignment and remediation works as part of this proposed project; this is due to there no longer being a need to 
construct GGF wetlands within the drainage corridor, as the GGF wetlands have been relocated out of the 
floodzone and have been redesigned to be groundwater fed (i.e. no longer stream fed). Works in and around the 
waterway will be limited to revegetation (i.e. plantings of suitable aquatic and terrestrial flora for GGF) and 
management of exotic flora, using GGF-sensitive weed management approaches. We note that ‘riprap’ may be 
incorporated into the waterway where necessary to help manage flows safely through the reach and protect the 
built form against erosion (E2DesignLab 2021a); while this could result in temporary disturbance or impacts to 
frogs if required, the provision of rocks into the waterway, which currently largely lacks exposed rocks, will 
enhance habitat quality and provide refuge for Growling Grass Frogs. 

Consequently, there is no reduction of the area of waterway or fringing habitat. No off-stream wetlands occur 
within the site, and wetland habitat is unlikely to be materially impacted by the proposed action. 

Terrestrial habitat  

The proposed development will cover the majority of the area of (exotic-dominated) terrestrial vegetation (i.e. 
outside of the Stony Hill Creek corridor) within the study area. This terrestrial vegetation may currently be 
intermittently utilised by the Growling Grass Frog for longer distance foraging or dispersal movements; however, it 
is unlikely to be regularly occupied. Dispersal through the terrestrial habitat to the west of the waterway is likely to 
be intermittent at the most; as there is no wetland or waterway habitat for approximately 1 km from Stony Hill 
Creek to the west, this area of terrestrial habitat is unlikely to provide any material contribution to landscape 
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connectivity for the species (Heard et al. 2010). Given this, and the surrounding residential development and 
associated roads on the other sides of the site, landscape connectivity for GGF at the site is likely to be either 
largely or entirely limited to the Stony Hill Creek corridor itself. 

The proposed development includes the removal of approximately 3.98 ha of terrestrial (i.e. non-wetland) 
vegetated land (i.e. outside of the drainage corridor), occurring mostly on the west side of Stony Hill Creek 
(approximately 3.09 ha to the west, and 0.89 ha to the east). The area to the east (0.89 ha), includes 0.61 ha that 
will be impacted for the creation of the offset off-stream wetlands and adjacent terrestrial habitat; this is counted 
as impacted habitat, as it will be materially disturbed to create the off-stream wetlands and surrounding habitat. 
These terrestrial areas provide some habitat resources for GGF, including foraging habitat as well as potential 
overwintering refugia. However, the majority of this terrestrial habitat is weed-dominated and consists of rank 
growth, with limited open basking or ambush microhabitat, and hence is considered to be of relatively low quality. 
We note that the majority of terrestrial habitat use by GGF in the greater Melbourne region is likely to occur in 
relatively close proximity to wetland habitat; movements greater than 200 m do occur, but are rare (Wassens et al. 
2008; Heard et al. 2012; Heard and McCarthy 2012). Hence, much of the 3.09 ha proposed to be removed to the 
west of the creek is likely of limited functional use to the species. 

There is material uncertainty regarding effective buffer distances for the Growling Grass Frog under various 
scenarios. The Significant Impact Guidelines for the Growling Grass Frog (DEWHA 2009) suggests the retention of 
buffer zones of at least 200 m around waterbodies in temperate regions. In an assessment of metapopulation 
viability of the species in Melbourne’s growth areas, Heard and McCarthy (2012) modelled different habitat 
corridor widths (where wetland area is lost as width is reduced) and wetland creation scenarios. They found that 
“riparian habitat corridors of ≤ 200 m in width (≤ 100 m either side of streams) entail significant increases in the 
risks of quasi-extinction for metapopulations of L. raniformis” (Heard and McCarthy 2012, p32). However, they also 
found that the creation of wetland habitat could significantly or fully offset the increase in probability of quasi-
extinction. The number of wetlands required was dependent on location and reduction in corridor width; however, 
on average the creation of six or more wetlands was required to offset the loss of surrounding terrestrial habitat at 
large, undeveloped sites (i.e. substantially longer than the subject site) down to buffers 400 m or 200 m wide 
(Heard and McCarthy 2012). It is important to note that these findings primarily reflect the distribution of existing 
off-stream wetlands within the habitat corridors; in a scenario where most or all of the wet habitat existed in close 
proximity to the waterway, the impacts of decreasing corridor width would presumably be substantially reduced.  

While the above suggest that a relatively wide terrestrial buffer is beneficial for the species, data from surveys in 
the greater Melbourne region suggest that GGF metapopulations can persist, at least in the medium term, in the 
absence of sizeable terrestrial buffers. At Village Park in Caroline Springs, Victoria (i.e. in the same suburb as the 
subject site), a series of sediment ponds and treatment wetlands were constructed in the early 2000s. The ‘buffer’ 
(i.e. area of terrestrial vegetation) between ponds and surrounding developed land, primarily residential, generally 
ranges from approximately 10 to 30 m. Surveys in the 2014/15 and 2015/16 seasons showed that seven of the 17 
ponds were occupied by GGF, with up to 50 individuals observed at a pond and successful breeding recorded 
(Ecology Australia 2017b; J. Urlus unpub. data). There are numerous historical records on the Victorian Biodiversity 
Atlas from this wetland cluster, particularly between 2004 and 2007, suggesting that a GGF metapopulation has 
persisted since at least 2004 (DELWP 2020). The average vegetated buffer around occupied wetlands is less than 
20 m. From available aerial imagery, the wetland complex appears to have had its current level of development 
since around 2004. Given the above, and that there is very little apparent connectivity through the landscape, it 
seems likely that this GGF metapopulation has persisted and apparently maintained its metapopulation function 
within this wetland cluster for at least 13 years, with small terrestrial buffers.  

This finding is supported by the results of longitudinal monitoring of the GGF metapopulation at the Western 
Treatment Plant in Melbourne (e.g. Ecology Australia 2010:2016). This site represents one of the largest known GGF 
populations in Victoria, and consists of numerous small to large operational and non-operational wetlands. The 
majority of the occupied wetlands have expansive areas of wetland surrounding them, with often a limited amount 
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of vegetated terrestrial habitat in proximity; supporting the view that the amount and quality of aquatic habitat is 
generally more important for this species than the amount or quality of terrestrial habitat per se.  

Taken together, the above lines of evidence suggest that where other factors are equal, increasing terrestrial buffer 
widths is likely to be beneficial for GGF metapopulations. However, the magnitude of this effect decreases with 
distance; furthermore, wide terrestrial buffers do not appear to be required for metapopulation persistence in 
scenarios where sufficient suitable wetland habitat occurs in proximity.  

If unmitigated, the loss of the approximately 3.98 ha of terrestrial foraging habitat at the site (i.e. including 0.61 ha 
of temporary disturbance to create the GGF Allotment) could potentially contribute to a decrease in viability of the 
local Growling Grass Frog metapopulation.  

4.1.2. Changes in habitat quality  
Potential impacts from the proposed development relate in large part to the removal of terrestrial habitat. Of 
habitat to be retained (i.e. within the habitat corridor), works will be limited to those necessary for habitat creation 
and enhancement, and proposed infrastructure (e.g. shared pathways/boardwalk and small public use areas on 
the periphery).  

Potential impacts to the quality of retained habitat from the proposed development are discussed below.  

Hydrology  

Water flows though Stony Hill Creek are expected to slightly increase over time through some further development 
of the catchment area; i.e. at the subject site. The precise impacts of slightly increased flows are uncertain; 
however, where they increase the hydroperiod of ephemeral waterbodies throughout the Growling Grass Frog 
breeding season, increased flows are likely to have a generally positive effect (e.g. Hamer et al. 2016). Increased 
velocity of flows can be negative for GGF where hydroperiod is not a limiting factor (e.g. permanent/semi-
permanent waterways) and where increased flows may impact aquatic vegetation structure and/or extent, or 
breeding success (e.g. scouring of egg deposition sites and movement of tadpoles downstream). However, 
successful breeding within Stony Hill Creek at the site is currently considered unlikely, and the potential for slightly 
increased velocity of flows is considered unlikely to materially decrease breeding success. Conversely, the minor 
increase in flows may somewhat increase the amount of time the waterway holds water, and hence may 
potentially slightly increase habitat suitability and/or the ability to potentially support successful breeding in-
stream. The offset off-stream wetlands proposed to be created (Section 6) will be fed by groundwater and 
overflows will drain into Stony Hill Creek; hence, these wetlands will further slightly increase the availability of 
water in the waterway.  

Water quality / land contamination  

Surface water quality at the site was relatively high, with regard to the State Environment Protection Policy (Waters) 
2018 guidelines (SEPP Waters), with only pH and E. coli levels exceeding the relevant criteria (ecosystems 
protection criterion and water-based recreation criterion respectively) (Greencap 2020).  

Groundwater quality at the site was also relatively high, with regard to the SEPP Waters guidelines, with boron and 
pH exceeding the ‘water dependent ecosystems’ and ‘species’ criteria, and sodium, chloride and total dissolved 
solids above the ‘drinking water (aesthetics)’ criteria (Greencap 2020).  

With regard to metalloids such as boron or other contaminants, it is important to note that elevated levels of these 
do not necessarily impact frogs in general, or the Growling Grass Frog specifically. Evidence in this area is limited 
and equivocal in some regards. Ficken and Byrne (2013) showed that frog species richness in the region, including 
GGF, was negatively associated with sediment concentrations of six heavy metals: copper, nickel, lead, zinc, 
cadmium and mercury, as well as with orthophosphate. Conversely, a study on the North American Gray Treefrog 
Hyla chrysoscelis showed that the presence of elevated levels of copper mitigated the effects of chytrid fungus on 
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larval development (Parris and Baud 2004). Preliminary findings from an analysis of contaminant data and frog 
communities at overlapping sites (n=14-17, based on contaminant type) in the greater Melbourne area suggest 
that pesticides (synthetic pyrethroids, diuron) may be of greater concern, at the levels tested, than heavy metals or 
hydrocarbons per se (Ecology Australia, unpub. data).  

Given these findings, it is plausible that elevated levels of some contaminants may negatively impact GGF, while 
other contaminants may have no discernible impact or could even be beneficial in some regards. The levels at 
which contaminants of potential concern may influence frog species is currently very poorly elucidated; however, 
the results of the groundwater and surface water analyses by Greencap (2020) suggests that contaminant levels in 
the subject site are probably not currently at levels that would materially affect habitat suitability, or preclude 
successful breeding by GGF.  

We note that surface water flows are the current water source for Stony Hill Creek, and will remain so under the 
proposed action, and that the majority of the surrounding catchment is already developed; hence, water quality 
within the waterway following the proposed action is expected to be broadly similar to that existing currently. 
Given the measures to meet best-practice stormwater and contaminant management on site, including through 
the use of rainwater tanks, water-saving trees and passively irrigated street trees (E2DesignLab 2021b), the 
proposed action is considered unlikely to materially affect water quality, or result in impacts to GGF from increased 
contaminant levels.  

Terrestrial vegetation 

Terrestrial vegetation to be retained (i.e. within the Drainage Reserve) could potentially be disturbed or have the 
quality of habitat decrease through the spread of weeds, etc.  The current version of the proposed action no longer 
includes the remediation of the waterway or creation of in/near-stream wetlands; hence, direct impacts to habitat 
from construction works have been avoided. Construction-type works within the Drainage Reserve are now 
restricted to the construction of the frog fence at the margins, and the creation of the elevated boardwalk at the 
eastern margin. 

Measures to mitigate disturbance to or degradation of retained terrestrial habitat within the Drainage Reserve are 
outlined in Section 5. We note that this habitat will be enhanced as part of the offset measures (Section 6), and 
habitat quality within this reserve is expected to increase materially under the proposed action. 

Shading  

Where wetlands are located proximate to trees or buildings, overshading of wetlands poses a material risk to the 
maintenance of habitat quality for the Growling Grass Frog (Heard et al. 2014). Shading potentially impacts on the 
Growling Grass Frog through the following mechanisms:  

• Increasing the prevalence and/or intensity of chytrid infection by reducing water temperature and potentially 
basking opportunities;  

• Reduced fitness of adult frogs and tadpoles (e.g. increased tadpole development times) through reduced water 
temperature and basking opportunities;  

• Reducing wetland productivity through reducing water temperature and insolation; and  

• Impacting growth of aquatic and fringing vegetation through reduced insolation (Heard et al. 2014).  

Surveys across 131 constructed wetlands in greater Melbourne showed that tree cover within 10 m of wetlands 
had a significant negative effect on GGF abundance; with other factors being equal, the ideal amount of shading 
was effectively zero (Ecology Australia 2017).  

Depending upon the height and form of surrounding buildings, overshading from trees, shrubs and/or buildings 
trees could have a material impact on the quality and suitability of wetland habitat (both existing and proposed to 
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be created). Given the importance of reducing shading of GGF wetland habitat, a number of measures have been 
proposed to mitigate the potential impacts of shading (see Sections 5 and 6). 

4.1.3. Impacts on individuals  
Potential impacts to individuals are considered to consist of the following:  

• Direct mortality and injury  

• Disease or contamination  

• Disturbance-related impacts.  

Mortality of Growling Grass Frogs in the study area may potentially occur during excavation and other construction 
activities, both within the habitat corridor during the creation of wetlands and in surrounding terrestrial vegetation 
during vegetation clearance and development. A there is no longer removal of habitat along the waterway, 
including fringing terrestrial vegetation, the risk of frog mortality is substantially reduced. Mortality to frogs during 
the creation of the off-stream wetlands and outside of the habitat corridor (i.e. in the c. 3.98 ha of terrestrial 
habitat to be removed/disturbed) is possible, but the likelihood and number of frogs impacted is considered to be 
low.  

There is also the potential for mortality following construction. The proposed development of several roads within 
the study area poses a potential increased risk of frog mortality; fencing to restrict frog movement onto roads is a 
key mitigation strategy (see Section 5). Direct predation from free-roaming domestic animals could also increase as 
a result of the proposed action; however, there is little data on the likely extent of such predation currently, or 
published information on the likely predation of frogs by domestic/exotic animals in urban areas generally (i.e. 
following development). We note that frogs generally make up a very small proportion of the diet of foxes and cats 
(Jones and Coman 1981; Catling 1988), and such predation is therefore unlikely to be a driver of frog population 
dynamics in most scenarios, including at the subject site.  

Mortality may also arise from less direct means, such as the introduction/spread of chytrid fungus (discussed 
below) or the removal or reduction in the availability of food and shelter.  

The mortality of frogs is likely to be substantially reduced by the mitigation measures proposed (Section 5); 
however, the mortality of some individuals remains possible under the proposed redevelopment.  

Disease (chytrid fungus) and contamination  

While the site is currently dominated by exotic vegetation, there is a risk that construction works will result in the 
introduction or spread of additional weed propagules, as well as pathogens such as the amphibian chytrid fungus 
Batrachochytrium dendrobatidis, resulting in decreased habitat quality and/or direct impacts to the Growling Grass 
Frog. The introduction of additional weed propagules may also hamper revegetation efforts and the creation of 
suitable terrestrial and/or aquatic vegetation for the Growling Grass Frog. Other potential impacts at the site 
include the introduction of chemicals, sediment entering the waterway, and litter from waste.  

Chytrid fungus is a virulent, water-borne pathogen that infects amphibians, causing chytridiomycosis. One of the 
most severe diseases of wild amphibians, chytridiomycosis affects the keratinised epidermal cells (Heard et al. 
2014); it is thought that the fungus inhibits the skin’s osmoregulatory function, leading to morbidity and death 
(Voyles et al. 2009). Chytrid fungus has been implicated in the rapid decline or extinction of up to 200 frog species 
worldwide (Skerratt et al. 2007). In Australia, chytridiomycosis is one of the most common diseases of amphibians 
(Berger et al. 2004; Murray et al. 2010) and is implicated in the extinction of at least four species and in the decline 
of at least ten other species (Berger et al. 1998; Murray et al. 2010; DoE 2016). Infection of amphibians with chytrid 
fungus resulting in chytridiomycosis is listed as a key threatening process under the EPBC Act, and a threat 
abatement plan was revised in 2016 (DoE 2016).  
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Wild amphibians are at risk of exposure to the chytrid fungus via contact with the environment, i.e. water and 
moist substrates, and with other amphibians. Resistance to the disease varies among amphibian species, as well as 
within species. The disease has caused 100% mortality in some species at low chytrid loads (Berger 2001), but 
some species appear to be resistant and can persist as carriers (Skerratt et al. 2007). Chytridiomycosis may also be 
influenced by environmental factors; the growth of chytrid fungus is inhibited at high temperatures (above 26–
28°C), in saline conditions (Stockwell et al. 2012) or outside its ideal pH range (c. 6–7) (Piotrowski et al. 2004, 
Stevenson et al. 2013). In studies of frog populations where infection is endemic, chytrid is more prevalent and/or 
infection loads are higher in cooler, wetter conditions, including at higher altitudes (MacDonald et al. 2005) and 
during winter and spring (Retallick et al. 2004).  

The chytrid fungus has been found in all states and territories (except the Northern Territory) and in a wide range 
of climates and habitats, at both high and low altitudes (Berger et al. 1999, Murray et al. 2010); it is likely ubiquitous 
in the Melbourne region. Although chytrid sampling hasn’t been undertaken at the site to our knowledge, it is 
presumably widespread, though temporally variable, in wetlands and waterways in and surrounding the site. 

Mechanisms that could potentially increase the spread or impacts of chytrid fungus on the GGF metapopulation at 
the site include the following:  

• Changes in habitat quality that increase the prevalence or infection load of the disease, particularly a reduction 
in the temperature and/or salinity of water 

• Introduction of machinery, personnel, vegetative material and other substances from outside the site 

• Survey, capture and translocation associated with the proposed action could potentially spread chytrid spores 
(where hygiene protocols are not strictly followed; see Section 5.2).  

Disturbance-related impacts  

Under the proposed development, disturbance-related impacts (e.g. from noise and artificial lighting etc.), will 
increase from the current conditions. Acoustic interference from surrounding roads, and presumably other 
sources of noise at similar levels, can disrupt acoustic communication between frogs and consequently may affect 
frog populations through increased signal detection thresholds and impaired recognition/deciphering of signals 
(Parris 2013). Larger frog species with lower frequency calls, such as Growling Grass Frogs, are predicted to suffer 
the greatest reduction in communication distance from road noise; a reduction of approximately 81-94% between 
quiet (rural) versus noisy (urban) wetlands (Parris 2013).  

During construction, noise levels are expected to be elevated substantially from current background conditions, 
although this will largely be during the day. There are expected to be increased levels of traffic noise following 
construction, from proposed roads proximate to the habitat corridor; however, given that there would be no 
thoroughfare through the site (i.e. only local traffic), the increase in traffic noise relative to current noise conditions 
is likely to be relatively minor, particularly considering the proximity of the existing arterial Taylors Road along the 
northern boundary.  

Levels of artificial light will also increase under the proposed action. Artificial lighting is unlikely to be utilised 
extensively during construction, which will be undertaken diurnally; however, ambient levels of light will increase 
materially following the development, from adjacent streetlights as well as residential and commercial buildings 
surrounding the proposed habitat corridor.  

The precise extent of impacts from noise and artificial light is uncertain, given that the detailed design of the 
proposed developed areas is not yet complete; however, we note that a number of GGF populations have 
persisted in similarly developed urban areas, including the Village Park population in Caroline Springs referred to 
earlier. Some of these potential impacts can be mitigated through the use of sensitive design features (e.g. 
controlling light spill); such measures are discussed in Section 5 below.  
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We note that some of the disturbance and potential mortality impacts may be ongoing as part of the maintenance 
of the habitat corridor (Section 6). Measures to minimise these impacts are discussed in Sections 5 and 6, and 
include measures such as the targeted and careful use of herbicides to minimise potential toxicity to GGF, and 
limited and careful mowing within 10 m of wetlands and the waterway during the active season. We note that 
similar maintenance regimes operate at a range of managed GGF sites in greater Melbourne currently, and these 
measures to maintain habitat do not appear to have a detectable negative impact on either GGF individuals or 
metapopulation viability. 

4.1.4. Population-level impacts  
Population-level impacts to GGF from the proposed action are likely to consist primarily of potential impacts to 
connectivity throughout the landscape, and concomitant interruption of life-cycle processes; as GGF operates 
under a meta-population paradigm, the ability to re-colonise areas over time is essential for the viability of the 
species in the long-term. The surrounding landscape has been subject to development over the past one to two 
decades, with the likely result that GGF habitat is largely restricted to riparian corridors, clusters of wetlands, and 
scattered waterbodies, as well as associated terrestrial habitat.  

As discussed previously, movement through the site is currently likely to be largely in a north-south orientation, 
with frogs moving and migrating up and down the waterway over time as prevailing and environmental conditions 
change. Given the general lack of suitable wetland habitat within approximately 1 km to the west of the waterway, 
the lack of GGF records to the west of the site, and the existence of an approximately 400 m wide area of cropping, 
in a general matrix of residential property, it is considered highly unlikely that individual frogs would cross this 
distance regularly. If/where movements in this direction (i.e. to the west) do occur, they are considered unlikely to 
be important for population viability, given the general lack of wetland habitat to the west of the site. Hence, it is 
unlikely that the loss of the terrestrial vegetation at the site (i.e. to the west of the proposed habitat corridor) will 
materially compromise landscape connectivity for the species. Furthermore, the retention and enhancement of 
terrestrial and aquatic habitat within the Drainage Reserve under the proposed offset (Section 6), is considered 
likely to maintain and likely increase the landscape connectivity along the waterway corridor (i.e. in a north-south 
direction). 

In summary, while population level impacts could occur temporarily due to disturbance during the establishment 
of the habitat corridor, once created it is likely that connectivity along the habitat corridor will be greater than that 
existing currently, due to the enhancement of the waterway, creation of wetland habitat and the creation and 
management of preferred terrestrial habitat throughout the balance of the habitat corridor. We also note that the 
existing terrestrial habitat outside of the habitat corridor will be retained during the establishment of the habitat 
corridor, and hence terrestrial connectivity will be largely maintained during the Pre-construction Phase. 

4.1.5. Summary of potential impacts to Growling Grass Frog  
In summary, the potential impacts to GGF at the site appear to largely consist of the permanent removal of 
approximately 3.37 ha of relatively low-quality terrestrial habitat. There will also be a temporary disturbance of 
0.61 ha of terrestrial habitat within the habitat corridor during the establishment of the GGF Allotment and the 
creation of the offset wetlands; however, given the balance of the site will not be subject to works during this time, 
connectivity through the site is expected to be largely maintained in the short term. In the medium to long-term, 
the proposed habitat corridor is considered likely to increase connectivity along Stony Hill Creek.  

There are potential impacts to GGF surrounding direct mortality of frogs (i.e. during creation of the wetlands), 
increased prevalence or virulence of chytrid fungus at the site, and indirect impacts related to construction and 
post-construction works, such as disturbance by noise and artificial lighting. The mitigation and management of 
these potential impacts is discussed in Section 5 below. 
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5. Avoidance and mitigation measures  

The subject site lies outside of the Melbourne Strategic Assessment area, hence the Sub-regional Species Strategies 
for the Growling Grass Frog (DEPI 2013a) and the Growling Grass Frog Masterplan and Habitat Design standards 
(DELWP 2017b; 2017a) do not specifically apply to the site. However, as they apply in the broader regional context, 
these documents have been considered during this process as best-practice guidelines for avoiding and mitigating 
impacts on GGF (see Table 3).  

The overarching objectives of the mitigation approach are to:  

• Minimise direct impacts and mortality of frogs during site works, including through on-site relocation  

• Minimise short-term impacts to connectivity through the site during site works  

• Maintain and enhance the quality of foraging and dispersal habitat for the Growling Grass Frog within the site.  

Mitigation measures relating to construction works, biosecurity and weed management, and salvage and 
relocation are summarised here and tabulated in Table 5; these measures are also provided in the Conservation 
Management Plan as part of the Conservation Agreement. If there is any uncertainty or discrepancy, actual or 
perceived, between this document and related documentation, the provisions outlined in this document 
(Preliminary Documentation and Management Plan) will take precedence. Unless otherwise noted, all mitigation 
and management actions are the responsibility of the proponent to implement.  

The avoidance and mitigation measures described below relate to the impact areas only (i.e. development areas 
and the GGF allotment during offset establishment). Other measures relating to the offset establishment and 
management are provided in Section 6. 

For clarity, all measures to protect and enhance GGF habitat and individuals at the site (i.e. avoidance and 
mitigation, as well as offset measures), with performance measures, timeframes etc., are prescribed in Table 5 in 
Section 6. 

5.1. Avoidance  

The proposed redevelopment is unlikely to be able to avoid all potential impacts to the Growling Grass Frog. 
However, the impacts relating to the remediation of Stony Hill Creek and creation of in-stream offset wetlands 
have been avoided by engineering an off-stream wetlands solution. This has meant that the waterway will no 
longer be subject to construction works, and hence disturbance and potential mortality in this key area has been 
avoided.  

There are two main impacts from the proposed action that are unable to be avoided:  

1. The removal of approximately 3.98 ha of terrestrial habitat; 3.37 ha permanently for the construction of 
medium density housing and associated infrastructure, and 0.61 ha temporarily for the creation of the offset 
wetlands. As discussed previously, this terrestrial habitat is weed-dominated and includes a residence and 
gardens; the areas beyond the riparian corridor are considered to comprise relatively poor quality habitat. It is 
also unlikely to function as a corridor for regular dispersal through the landscape (i.e. east or west), as the only 
non-residential adjacent land consists of a 400 m wide cropping area, proposed to be developed, with no 
wetland habitat within approximately 1 km from Stony Hill Creek in this direction.  

2. Potential disturbance and/or mortality of frogs during the establishment of the GGF habitat corridor and 
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creation of two off-stream GGF wetlands; these impacts will be short-term in nature.  

If the site is to be redeveloped, in support of local planning policy, then the removal of terrestrial habitat is unable 
to be avoided. The retention of terrestrial habitat at the site in its current form, without an instrument to drive 
management or enhancement of the site, is likely to see it continue to degrade further in quality. Similarly, we are 
aware of no plans to enhance or otherwise manage or improve waterway habitat within the site in lieu of the 
proposed action.  

5.2. Mitigation  

Mitigation of potential impacts to GGF as a result of the proposed action includes the following key elements, 
predominantly undertaken during the Pre-construction Phase:  

• Avoidance and mitigation of some impacts has been achieved by staging of the works (pre-construction and 
construction phases), to avoid impacts to terrestrial habitat and maintain landscape connectivity while the 
habitat corridor is established 

• Delineation of the habitat corridor and construction of frog fencing on the margins of the habitat corridor 
during the Pre-construction Phase, to ensure works do not encroach on the habitat corridor and avoid frog 
movement onto roads and developed areas during and following construction  

• Construction of lockable gates or similar mechanism to ensure the habitat corridor is only accessible through 
the perimeter fencing to pedestrians, except for authorised vehicles  

• Minimising impacts to GGF and their habitat from dust, noise, light spill, spread of weeds or chytrid fungus and 
other potential impacts from construction activities 

• Actions to mitigate impacts to Growling Grass Frog during construction works (both in the Pre-construction 
Phase and in the Construction Phase) include reducing mortality through on-site pre-clearance inspections, 
salvage and translocation, and contractor inductions.  

These key mitigation measures are discussed in more detail below.  

5.2.1. Staging and timing  
The overall proposed timeframe for the project is provided in Table 1. Pertinent to GGF habitat are the following 
elements of the proposed timeframe:  

1. Pre-construction Phase:  

1.1. Establishment and fencing of the habitat corridor and creation of wetlands: November 2021 (pending all 
approvals) to April 2022  

1.2. Maintenance of the habitat corridor (e.g. revegetation, weed control): from November 2021 (pending all 
approvals) until the completion of the Pre-construction Phase  

2. Construction Phase (pending DAWE approval following the Pre-construction Phase):  

2.1. Part 1, east of the Drainage Reserve (1 medium density lot; Superlot AA): May 2022 to June 2023  

2.2. Part 2, West of the Creek (41 lots): From May 2022 onwards 

3. Post-construction Phase:  

3.1. Adaptive management and monitoring of the habitat corridor, commencing in April 2022 (or when habitat 
corridor completed). Intensive maintenance period is for the first ten years, and ongoing maintenance 



 

39 | Preliminary Documentation & Management Plan: Growling Frogs Estate, 803 Taylors Rd, Caroline Springs 

period subsequent to that.  

It is important to note that the establishment of the habitat corridor (i.e. the offset), including creation of off-
stream wetlands, initial plantings and weed control, and frog fencing will be completed prior to the Construction 
Phase commencing. This has been done to allow terrestrial habitat outside of the habitat corridor to remain largely 
undisturbed during the habitat corridor establishment, and hence allow frogs to still move through the site during 
the active season.  

Connectivity through the Stony Hill Creek corridor will be maintained as far as possible during the Pre-construction 
Phase works, including by minimising access and disturbance to terrestrial habitat outside the habitat corridor, and 
through works occurring for the minimum time possible. During construction work, one access point is to be used 
on either side of the drainage corridor, i.e. via Monaghans Lane on the west, and via the access road (Rhinella 
Drive) off Taylors Road to the east. Prior to the completion of the Pre-construction Phase these access tracks are to 
have gates installed at the boundary of the habitat corridor (i.e. incorporated into the frog fencing) that restrict 
frog movement, and are lockable to prevent unauthorised vehicle access. Vehicle tracks and parking areas are to 
be covered with gravel, and vehicle movements will be restricted to stabilised areas.  

Works within the pre-construction phase will be primarily undertaken during the spring, summer and early autumn 
months, outside the period of aestivation (over-wintering), so as not to disturb this life-cycle event and risk impacts 
to aestivating frogs, which are difficult to detect. However, we note that construction works are no longer proposed 
in the vicinity of Stony Hill Creek, where any GGF individuals that are on site are likely to be sheltering in proximity 
to.  

Works will be scheduled to avoid weeks where substantial rainfall occurs, as this typically increases frog movement 
and activity, both during the rainfall and for several days thereafter.  

The adaptive management and monitoring period (Post-construction Phase) consists of the management of 
habitat within the offset habitat corridor, based on the results of annual habitat and Growling Grass Frog 
monitoring; this is described further in Section 6.2.5.  

5.2.2. Delineation and frog fencing  
Immediately upon the commencement of the Pre-construction Phase the boundary of the habitat corridor will be 
clearly delineated (e.g. staking or temporary fencing). This delineation will be maintained and persist until replaced 
by the frog fencing. 

Frog fencing will be installed during the Pre-construction Phase along the eastern and western perimeters of the 
habitat corridor from the southern boundary of the site to Taylors Road, where it will be incorporated into frog 
fencing along the bridge/road (i.e. on the outside of the existing Taylors Rd culverts) (Figure 5). The intent of the 
frog fencing is that frogs will be able to freely move along the Stony Hill Creek corridor (i.e. north-south); however, 
they cannot move from the habitat corridor into the Construction Phase areas following the completion of the 
habitat corridor. Hence, while the habitat corridor must be clearly delineated at the commencement of the Pre-
construction Phase, the frog fencing does not necessarily need to be constructed immediately; i.e. it may be 
constructed later in the Pre-Construction Period. The reason for this is to not limit the ability of frogs to move and 
shelter throughout the site while the habitat corridor is being established.  

Where existing fences occur, and they meet the barrier purpose of the frog fencing (i.e. solid, relatively high (e.g. 
greater than 1 m) and effectively impermeable to GGF movement), these existing fences can form part of the frog 
fencing at the site. This is likely to only be the case in the southeast of the site, where the proposed habitat corridor 
abuts existing fenced residential areas (e.g. Plate 1), and on the western side of Reserve 2, where frog fencing will 
be integrated with fencing around Lot 38 (Figure 5). 

The precise design and material of the frog fence is somewhat flexible, however, the following parameters must be 
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met:  

• The material used should be a relatively solid, low-maintenance material with small openings (not greater than 
1 cm) for light and air movement and to reduce visual impact, and should be durable under exposed, outdoor 
conditions. We recommend material such as perforated metal sheet, with openings/perforations smaller than 
1 cm, or specific frog fencing (see below).  

• The fence should be a minimum height of 1 m above ground level, and can potentially be incorporated into any 
road barrier fencing that is required. 

• Buried at least 100 mm into the ground at the base.  

• An overhang at the top of the fence, on the inside, of at least 200 mm wide - i.e. side profile: ‘ ˥ ’.  

• We note that an access gate or opening will be required at any points where shared user paths of maintenance 
access points cross the frog fence; these access gates should form a relatively continuous barrier with the frog 
fence when closed. 

• Understorey vegetation must not be planted within 1 m of the inside of the fence.  

Built for purpose frog fencing can be sourced from providers such as Animex Wildlife Fencing & Mitigation 
Solutions (https://animexfencing.com/frog-fencing). 

5.2.3. Corridor access and use  
The habitat corridor will include a shared user path on the east of Stony Hill Creek, partly within the habitat 
corridor, to promote pedestrian activity in the redevelopment and to improve amenity. Another shared user path 
on the west will occur outside of the boundaries of the habitat corridor (Figure 5). That is, most of the length of 
shared user paths at the site have been located outside of the frog fence. There are areas along the shared user 
paths, outside of the habitat corridor, where public use can occur i.e. a small outdoor gym station, playground and 
seating.  

Where the shared user path on the east side of the waterway occurs within the habitat corridor (i.e. between the 
offset wetlands and drainage reserve), the path will consist of a boardwalk elevated above the ground. This 
boardwalk will mitigate potential impacts to GGF from pedestrian and bicycle traffic along the path occurring 
between the offset wetlands and waterway. The precise material and form of the boardwalk, beyond needing to be 
durable and low-maintenance, is flexible; however, key parameters to be met include: 

• Boardwalk to have an open gap of at least 100 mm, and preferably 150 mm or more, between the base of the 
boardwalk and the ground level—this will enable adults frogs to move under the boardwalk relatively 
unhindered, and will allow for some soil deposition/vegetation growth over time. 

• The boardwalk should be a maximum of 1.5 m in width. 

Being located within the GGF Allotment, the construction of the elevated boardwalk should be part of the works to 
create the offset wetlands. The use of machinery should be limited to as little as is necessary to build the 
boardwalk, and soil disturbance must not occur to the west of the path boardwalk (i.e. into the Drainage Reserve). 
Salvage and relocation may be required depending upon the detailed design of the boardwalk, and the level of 
disturbance necessary to construct it. 

Access into the habitat corridor along the shared user path in the east will require a suitable gate or entrance, that 
allows pedestrian entrance but restricts frog movement out of the corridor (e.g. solid gate with a base 
meeting/sweeping the ground). A separate lockable access gate will be included, one in the east and one in the 
west, allowing authorised vehicle entry into the habitat corridor. These gates will likewise need to restrict frog 

https://animexfencing.com/frog-fencing
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movement through the gate when closed. 

Interpretative and educational signage will be installed along the shared user path; we recommend at the corridor 
entry points and the playground and seating areas. This signage will provide a brief illustrative summary of the 
objective of the habitat corridor in protecting the Growling Grass Frog, and some key information about the 
species and protecting its habitat. Such signage can be influential in engaging the community in habitat protection 
and reducing anthropogenic behaviours potentially detrimental to GGF or its habitat (e.g. littering and dumping of 
refuse).  

5.2.4. Salvage and relocation  
The process for mitigating the direct mortality of frogs during construction works is listed below:  

• Habitat corridor works (i.e. creation of offset wetlands and access road; Section 6) will be done outside of the 
key GGF overwintering period (i.e. outside of May to September, inclusive)  

• All contractors working on the site during the Construction and Pre-construction Phases will undergo an 
induction with regard to the Growling Grass Frog, its identification, and the process if it is detected during 
works  

• A pre-clearance assessment of terrestrial habitat to be materially disturbed (i.e. by earthworks) within 50 m of 
Stony Hill Creek (including the GGF Allotment) will be undertaken by an experienced zoologist, to assess 
potential habitat and delineate areas that required salvage and relocation  

• Salvage and relocation of Growling Grass Frogs, as well as other native vertebrate fauna encountered, will be 
undertaken during construction works within the habitat corridor by qualified and permitted zoologists, in 
accordance with DELWP permits 

– A salvage and relocation plan from DELWP may be required if relocation of threatened species (i.e. GGF) to 
the nearest suitable habitat is needed that is greater than 100 m 

• The habitat corridor will be fenced during the Pre-construction Phase to stop the movement of frogs onto 
adjacent roads during the Construction Phase  

• Works during the Pre-construction and Construction Phases must be done in accordance with the 
requirements of this document, as detailed in Sections 5 and 6.  

Contractor induction  

It is possible that Growling Grass Frogs may be encountered incidentally by contractors while works occur in or 
near potential habitat. Therefore, all contractors working on the site during the Pre-construction or Construction 
Phases will undertake a pre-construction induction with regard to the identification of Growling Grass Frogs and 
the processes if the species is detected. Each site shed must contain the ‘Contractor Induction Sheet’, including a 
photograph and physical description of the species (Species Information Sheet) and instructions on what 
contractors need to do if they encounter a Growling Grass Frog. The Species Information Sheet will include the 
contact details of a nominated person to inform if a Growling Grass Frog is encountered and a zoologist is not on 
site.  

A Growling Grass Frog recovery kit will be prepared and provided by the salvage and translocation contractors 
prior to the commencement of construction works. This kit must be easily accessible on site and all contractors 
must be briefed (as part of the induction) on its location and how to use it. As a minimum, the kit will contain a 
Growling Grass Frog identification sheet, sealable, aerated, plastic holding containers of appropriate size, 
disposable vinyl gloves and instructions on how to handle and house frogs (i.e. one frog per container and a new 
pair of gloves per frog). We note that disposable gloves used should be vinyl (e.g. PVC), not latex or rubber, as vinyl 
gloves appear less toxic to amphibians, particularly tadpoles (Cashins et al. 2008). All gloves should be rinsed with 
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clean water or water near where the frog was located prior to use. 

If a Growling Grass Frog is found during construction anywhere within the study area in the absence of a suitably 
qualified zoologist on site, contractors will immediately cease construction activities in that location and contact 
the qualified zoologist, as specified in the construction contractor induction. Inducted construction personnel may 
capture frogs using the Growling Grass Frog recovery kit in emergency scenarios only (e.g. when the zoologist 
cannot arrive in time or the animal is injured or at risk). Captured frogs will be stored individually in an appropriate 
container, in a cool location out of direct sunlight, until the zoologist arrives.  

Prior to the work in the immediate area recommencing, appropriate searches and salvage of any other frogs will 
be undertaken by the qualified zoologist (with requisite permits), as outlined below. The zoologist will advise when 
works can recommence; earthworks in the area surrounding a detection of an individual should be supervised by 
the zoologist, who can undertake further salvage and relocation if required. 

Salvage and relocation  

The salvage and relocation protocol for potential habitat at the site is as follows:  

• Pre-clearance salvage searches will be undertaken at the site in the following scenarios: 

– Where earthworks occur within 50 m of the Stony Hill Creek waterway (and within the GGF Allotment and 
access road thereto); areas beyond this are considered unlikely to be regularly used by Growling Grass 
Frogs for sheltering, and any salvage activities beyond 50 m will be based on incidental detections. 

• Frog salvage will be carried out by a qualified and experienced zoologist, holding the requisite DELWP permits 
and animal ethics approval. The zoologist will search for inactive or sheltering frogs, paying particular attention 
to terrestrial refuge sites such as dense grass, rubbish, and under logs, rocks and other debris.  

• Tadpoles are not expected to be encountered, as no works will occur in areas holding water. Notwithstanding 
this, if tadpoles are encountered in an area to be disturbed, they will be transported in small plastic containers 
with a small amount of water from their capture point, and relocated within 100 m to the nearest wet habitat in 
accordance with the permit. Tadpoles will be transported in a clean container, which will be disinfected with 
veterinary F-10SC if re-used.  

• Best practice frog hygiene protocols should be followed during frog salvage at the site, in line with Murray et al. 
(2011), including the following: 

– The zoologist’s footwear will be thoroughly cleaned with/washed in disinfectant (e.g. bleach solution; 
sodium hypochlorite—1% solution) at the beginning and end of each salvage period to prevent the 
introduction and/or spread of any diseases (particularly Chytrid fungus). 

– Vinyl (i.e. PVC) disposable gloves will be worn at all times when handling frogs, and changed after each 
individual frog is handled. 

– Frogs will be moved as soon as practicable to the recipient site in suitable capture containers, under a ‘one 
frog, one container’ approach to minimise the risk of disease (i.e. chytrid fungus) transmission.  

Any Growling Grass Frogs salvaged at the subject site will be relocated to a ‘recipient site’ comprising one of several 
pre-identified suitable stretches of Stony Hill Creek, or the offset wetlands if already constructed; release sites 
must be within 100 m of the capture point, in accordance with DELWP permits. Salvage and translocation over 
large distances is not recommended, due particularly to the risk of spreading the chytrid fungus to 
uncontaminated sites. This temporary relocation protocol is therefore only intended to move animals in immediate 
danger away from the construction site, but within the same creek system to ensure the fungus is not spread 
beyond the work site. We note that salvage and relocation, even within a site, may require approval from DELWP 
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prior to salvage and relocation commencing.  

The following data recording will be followed if any GGF individuals are located during any of the salvage 
operations:  

• Data including body size (weight, snout-vent length), sex and general/reproductive condition will be recorded 
for all frogs captured  

• In the event that GGF are salvaged, these data will be reported to DAWE as part of the next ecological 
monitoring report  

• Frogs will be released immediately after they are salvaged, to the Recipient Site, into favourable micro-habitat, 
such as areas containing rocks or dense vegetation around the perimeter of a waterbody, where there is 
sufficient cover  

• Any sick, dying and/or visibly diseased specimens will not be relocated and instead will be held until a 
determination is made on what should be done with these individuals; this may require consultation with a 
local veterinarian.  

5.2.5. Weeds, pathogens and contaminants  
The process for managing site hygiene, specifically weed propagules, pathogens and contaminants consists 
primarily of: 

• Strict vehicle hygiene, including a wash-down bay, to ensure that all vehicles and plant entering and exiting the 
site are free from weed propagules or pathogens, including chytrid fungus  

• Novel noxious weeds detected at the site will be controlled by a qualified and experienced vegetation 
contractor, with the objective of preventing the establishment of any new weed species; weed distribution at 
the site will be monitored as part of the weed management approach (Section 6) 

• Measures for containing and managing sediment, chemicals and waste. 

These measures are described further below. The approach for the control of priority weeds already occurring at 
the site was established in the Weed Management Plan for the site (Ecolink Consulting 2020b), and is described in 
Section 6 (offset management).  

Vehicle wash-down bay 

A vehicle wash-down bay will be located adjacent to, but outside of the habitat corridor during the Pre-construction 
Phase. All heavy machinery entering and exiting the habitat corridor must enter and exit via the washdown bay. All 
vehicles, earth-moving equipment and other machinery must be cleaned of soil and plant material before entering 
and leaving the site to prevent the spread of weeds and pathogens.  

The wash down bay will be formed from concrete, and drain to a designated sediment trap, including a silt sump. 
Water discharge will be entirely located on-site, or discharged off-site only with approval from the local water 
authority. Silt and other spoil collected at the bottom of the pit will be disposed as per construction spoil on-site 
(and outside of the habitat corridor). 

Hygiene protocol  

In addition to the measures outlined above for frog salvage, the potential spread of chytrid fungus and other 
potential pathogens during construction works (Pre-construction and Construction periods) will be minimised 
through adherence to best-practice hygiene protocols (i.e. Murray et al. 2011).  

Cleaning agents used to clean and disinfect traps, footwear, hands, vehicles and other equipment will include one, 
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or a combination of the following:  

• F10SC, a veterinarian grade disinfectant that is effective against fungal and other pathogens, but has no 
adverse effects on animals, humans or equipment; this should be used as the priority disinfectant for all works, 
and should be used at concentrations as per the label 

• Chloramine and Chlorhexidine based products such as Halamid©, Halasept© or Hexifoam© are effective 
against both bacteria and fungi and be used on hands, footwear, instruments and other equipment; the 
manufacturers’ instructions must be followed when preparing these solutions 

• Fresh bleach (sodium hypochlorite; 1% concentration) is also effective against other frog pathogens such as 
Rana Virus; this can be used for cleaning footwear or vehicles.  

• Plant and vehicles entering the habitat corridor must be cleaned of dirt, debris and weed propagules prior to 
entering. This will require the construction of a wash down bay outside of the habitat corridor. 

Some equipment not easily disinfected in these ways can be effectively cleaned using medical standard 70% 
isopropyl alcohol wipes; e.g. Isowipes©.  

Sediment, chemicals and waste  

Erosion and sediment must be managed in accordance with current best practice environmental management 
practices, to prevent sediment-laden water from entering any water-holding area of waterways. The measures for 
managing sediment, chemicals and waste are described in the CEMP for the site, and are summarised below:  

• Sediment runoff into the habitat corridor during construction works will be prevented through appropriate 
sediment fencing and sediment traps  

• No excavation or other construction works involving the movement of soil will be undertaken during or 
immediately following periods of heavy rainfall; excavation should also be avoided prior to forecast heavy 
rainfall 

• Stockpiles will be located outside of the habitat corridor, at the furthest locations feasible, with silt fences and 
cut-off drains installed, as appropriate 

• Safe chemical storage and spill response management practices to be implemented  

• EPA guidelines for waste containment and disposal must be followed  

• Bins provided for relevant litter types, with bins emptied and visible litter to be removed regularly.  

5.2.6. Additional mitigation  
Additional measures will be implemented to reduce potential impacts from artificial light, dust, noise and domestic 
animals as far as practicable during and following construction.  

Sensitive urban design measures will be followed to reduce potential impacts from artificial light sources. Lights 
adjacent to the habitat corridor (i.e. along the shared user paths and adjacent roads) should be minimised, and any 
required lighting should be directed away from the interior of the habitat corridor as far as possible. Light adjacent 
or proximate to the habitat corridor must be designed to minimise light spill and direct it away from the habitat 
corridor.  

Measures must be implemented to minimise the movement of dust into the habitat corridor during construction 
works. Construction works causing dust in the air are to be avoided during windy periods (e.g. wind on the 
Beaufort scale > 4). Where soil to be moved is dry and causing dust to potentially enter the habitat corridor, 
wetting of the soil should be undertaken to minimise dust; temporary sediment fencing may also be required. 
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EPA Victoria and Council requirements must be adhered to in relation to the level of noise and working hours, to 
ensure that residents and other applicable neighbours to the site are not disturbed unreasonably. The generation 
of noise will be minimised through the following:  

• Maintaining regular daylight working hours (Mon-Fri 7 am to 5 pm)  

• Regular maintenance and inspection of machinery.  

• All machinery will be fitted with standard noise management equipment.  

• Noisy activities will be scheduled for least sensitive hours within the daylight working hours; nocturnal (night-
time) works should be avoided wherever possible, particularly during the GGF active season (October to 
March).  

Potential impacts from domestic animals must be minimised as a result of the proposed development, through 
appropriate and practicable site-level planning controls. These must include the designation of the habitat corridor 
as an on-leash area for pets, and signage along the shared user path and entrances to the habitat corridor to this 
effect.   
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Figure 5    Landscape Masterplan (Perry Mills & Associates 2021) excerpt, showing the arrangement of the habitat corridor and offset wetlands at 803 Taylors Rd, Caroline Springs
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6. Residual Impacts & Offset Management  

6.1. Residual impacts 

Potential residual impacts (i.e. following the mitigation outlined in Section 5) to Matters of National Environmental 
Significance for the proposed action are limited to the Growling Grass Frog, which is the only significant ecological 
value at the site. These residual impacts are given below. 

• There will be a loss of terrestrial habitat (i.e. potential foraging habitat) disjunct from the waterway; however, as 
noted previously this is considered unlikely to be regularly utilised, and given the landscape context (i.e. lack of 
connectivity to other wetland habitat), is considered unlikely to currently function as a successful dispersal 
linkage. Specifically, we note the terrestrial foraging habitat impacts consist of: 

– Permanent loss of 3.09 ha of open exotic-dominated vegetation to the west of the drainage reserve (for 
proposed construction of 41 lots) 

– Permanent loss of 0.28 ha of open exotic-dominated vegetation to the east of the drainage reserve (for 
proposed construction of Superlot A)  

– Temporary loss of 0.61 ha of terrestrial habitat; this is proposed to be disturbed during the construction of 
two off-stream offset wetlands, which will be surrounded by managed terrestrial habitat (see Section 6.2 
below).  

• There may be some potential direct and indirect residual impacts to GGF individuals that occur at the site from 
the proposed action, including disturbance (e.g. noise, light spill, habitat disturbance), and potential mortality. 
These potential impacts to individuals may occur during the following components of the action: 

– The establishment and enhancement of the habitat corridor, namely: 

○ The Drainage Reserve; works within this area include the erection of frog fencing around the perimeter 
and establishment of a shared user path (boardwalk) on the eastern margin, as well as habitat 
enhancement through revegetation and frog-sensitive weed control. Consequently, any impacts to 
individual GGF that may occur in this area are expected to be minor. 

○ The removal and disturbance of terrestrial habitat within the 0.61 GGF Allotment, for the proposed 
creation of two 1,500 m2 offset wetlands. It is expected that the majority of the allotment will be 
disturbed to enable the construction of the wetlands and associated batters and fringing habitat; the 
area within the allotment surrounding the two wetlands will subsequently be revegetated and managed 
as high-quality terrestrial habitat for the species. Residual impacts from the wetland creation consist of 
disturbance to individuals that may occur, or habitat, and potential mortality (e.g. for individuals present 
but not detected during salvage and relocation). 

– Construction Phase works (i.e. outside of the habitat corridor), consisting of the construction of 
infrastructure and site preparation of 3.37 ha of terrestrial habitat for residential development. Residual 
impacts from this component includes potential disturbance to individuals or habitat, and potential 
mortality (e.g. individuals present but not detected during salvage and relocation). As discussed previously, 
it is considered relatively unlikely that individuals will occur in these areas (i.e. disjunct from the waterway), 
and the mitigation measures outlined in Section 5 further reduce this potential risk. 

• Reduction in connectivity in and through the site. The proposed action will result in a residual impact of 
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reduced connectivity beyond the habitat corridor, due to the removal of 3.37 ha of terrestrial habitat. However, 
as noted previously, the site is not considered to provide functional connectivity to the east or west of the site, 
and movement is likely to be concentrated along the Stony Hill Creek waterway and fringing terrestrial habitat 
(i.e. north-south). Movement and habitat/species protection measures outlined in Section 5 above and the 
offset creation and management outlined below are considered likely to, at a minimum, maintain the quality 
and functionality of the movement corridor for the species over time. In summary, while connectivity could be 
temporarily reduced due to disturbance during the establishment of the habitat corridor, once created it is 
likely that connectivity along the habitat corridor will be greater than that existing currently, due to the 
enhancement of the waterway, creation of wetland habitat and the creation and management of high-quality 
terrestrial habitat surrounding these areas. 

6.2. Offset management 

To account for the residual impacts outlined above, the proposed action includes an offset to account for the 
permanent loss of 3.37 ha of terrestrial habitat, and the temporary disturbance to 0.61 ha of terrestrial habitat 
(GGF Allotment). The offset comprises two components: 

1. The Drainage Reserve, consisting of the Stony Hill Creek waterway and adjacent terrestrial habitat. The reserve 
is 1.02 ha in size, and approximately 60-70 m wide; it includes the 1-in-10 year flood zone, and virtually the 
entirety of the 1-in-100 year flood zone (Figure 5). The Drainage Reserve will be managed to provide best 
practice habitat for GGF, in line with the GGF Habitat Design Standards (DELWP 2017a). 

2. The GGF Allotment, which consists of 0.61 ha of open, exotic-dominated terrestrial habitat. The GGF Allotment 
will be bounded on the west from the Drainage Reserve by the shared user path/boardwalk, and on the north, 
east and south by the frog fencing at the habitat corridor boundary. The purpose of the GGF Allotment is to 
provide for the creation of two off-stream wetlands, designed to support best practice breeding habitat for 
GGF, as well as surrounding terrestrial habitat. 

6.2.1. Offset Conservation Agreement 
The implementation and management of the offset is proposed to be undertaken using a Conservation Agreement 
under the EPBC Act, between the proponents, Thanh Hoai Luong & Cuong Van Nguyen (land-owners of the subject 
site), and DAWE. A draft Conservation Agreement is attached to this document, for review by DAWE, and covers the 
creation of the offset, and the subsequent intensive and ongoing maintenance periods. 

It is possible that Melbourne Water will take on the maintenance of the habitat corridor at a future point (e.g. for 
the ongoing maintenance period following the 10 year intensive maintenance phase). In this event, an appropriate 
amendment to the Conservation Agreement will be sought. 

6.2.2. Offset suitability 
The suitability of the offsets has been assessed using the DAWE calculator for offsets under the EPBC Act. A 
summary of the results of the calculations is provided here; the calculations themselves and supporting 
information are provided as supplementary information to this document. 

As suggested by DAWE, the offset calculations were split into two, one for wetland habitat and one for terrestrial 
habitat; this represents the quantum and types of habitat impacted and offset much more effectively and 
realistically than a combined offset calculator for the two very different habitat types. We note that the Stony Hill 
Waterway is not proposed to be materially impacted under the new design (i.e. no realignment of the creek), 
beyond some revegetation, weed control and other enhancement works. However, we have still included the 
waterway as ‘impacted’ wetland habitat in calculations—this is because it allows an assessment of the relative 
contribution of the offset wetland habitat to be made, and because it is much more appropriate for GGF to address 
offsets using the two different types of habitat (wetland and terrestrial), to capture the particular importance of 
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wetland habitat that enables the full life-cycle of the species. 

Wetland habitat offset 

The proposed offset will increase the amount of wetland habitat on the site, a fundamental resource for GGF, by a 
factor of approximately seven (from c. 529 m2 to around 3,536 m2). This represents a wetland offset of 732%, 
based on the offsets calculator. Furthermore, extant wetland habitat is low quality and is not considered likely to 
support successful breeding. The proposed wetland habitat to be created has been designed, over several 
iterations, to support high quality habitat for the Growling Grass Frog, now including fully off-stream wetlands that 
are fed by the preferred water source, groundwater. We further note that the 529 m2 of waterway habitat 
‘impacted’ will no longer be subject to material impacts, as the waterway will no longer be subject to remediation 
or the construction of in-stream or near-stream wetlands. Hence, there is essentially no impact to wetland habitat, 
and the wetland offset would hence be higher than suggested. However, we have kept this ‘impact’ in on a 
precautionary basis, and for the purposes of enabling a determination of the quantum of wetland offsets (i.e. 
relative to terrestrial habitat losses). 

Terrestrial habitat offset 

The offset calculator shows the terrestrial habitat offset consists of approximately 50% (compared to 732% for 
wetland habitat). However, much of this 3.98 ha to be impacted (i.e. terrestrial habitat distant from the waterway 
and margins) is unlikely to be regularly used and does not provide connectivity to other potential habitat; hence it 
is considered to be of relatively low value to the species. In the context of the substantial wetland habitat creation, 
and the creation/enhancement of approximately 1.25 ha of high quality terrestrial habitat surrounding the 
waterway and created wetland habitat, the loss of approximately 3.98 ha (of which 0.61 ha is temporary removal 
for the creation of GGF wetlands) of relatively poor-quality terrestrial habitat beyond the creekline habitat is 
considered unlikely to present a material risk for the species. This is particularly so as the outer terrestrial habitat 
is currently almost entirely closed in by housing and roads, with the remaining undeveloped areas proposed for 
development within the next 1-2 years, and does not provide connectivity to other wetland habitat (i.e. to the 
west).  

With regard to the relative importance of terrestrial habitat, we note the following: 

• Data and modelling has shown that the loss of terrestrial habitat (i.e. at the margins, by reducing corridor 
width) can be more than compensated for by increasing the area of wetland habitat (Heard and McCarthy 
2012). 

• Wetland clusters with small buffers to surrounding residential development have been shown to be able to 
maintain high abundances of GGF over medium to longer timeframes. For example, at the nearby Village Park 
in Caroline Springs, a series of sediment ponds and treatment wetlands were constructed in the early 2000s. 
The terrestrial habitat buffer between ponds and surrounding developed land generally ranges from 
approximately 10 to 30 m. Surveys in the 2014/15 and 2015/16 seasons showed that seven of the 17 ponds 
were occupied by GGF, with up to 50 individuals observed at a pond and successful breeding recorded (Ecology 
Australia 2017b; J. Urlus, unpub. data). There are numerous historical records on the Victorian Biodiversity Atlas 
from this wetland cluster, particularly between 2004 and 2007, suggesting that despite the relatively narrow 
terrestrial habitat buffers, a GGF metapopulation has persisted in this cluster since at least 2004. 

6.2.3. Drainage Reserve establishment  
The establishment of the Drainage Reserve will consist of delineation and fencing (Section 5.2.2), revegetation 
(aquatic and terrestrial), and vegetation management including mowing/slashing and weed control.  

Waterway vegetation  

The cover of aquatic plants within the Stony Hill Creek waterway is largely a product of prevailing conditions, and 
will fluctuate based on rainfall and hydrological regimes over time. In line with the GGF Habitat Design Standards 
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(DELWP 2017a), it is assumed that initial plantings or appropriate existing vegetation will spread quickly if the 
waterbody conditions are suitable. As such, aquatic plantings within Stony Hill Creek will largely be limited to 
discrete plantings of aquatic species favourable for GGF (see Table 2, and Appendix A in DELWP 2017a) which do 
not currently occur within the waterway, and which are likely to establish and maintain populations at the site. 
Additional aquatic plantings may also be required in areas where patches of weeds or over-dominant native 
species (e.g. Common Reed Phragmites australis) are removed from the waterway. A landscape/revegetation 
contractor will be engaged to deliver the revegetation program, in line with this document, including undertaking 
an assessment of the extent and composition of aquatic vegetation, and the feasibility and requirements for 
additional aquatic revegetation plantings. 

All species planted will be indigenous to the area, and should be of local provenance.  

Terrestrial revegetation and enhancement 

Terrestrial habitat within the corridor will be revegetated and enhanced to provide a mosaic of relatively open 
areas, with patches of taller tussock-forming vegetation. Invasive and non-indigenous species will not be planted.  

Areas within 10 m of each wetland/waterway margin will comprise a ‘fringing’ zone, as follows:  

• Approximately 50% of the 10 m fringing zone will be maintained as areas of low structural complexity habitat 
(i.e. low, grassy vegetation up to 10 cm in height, such as mown grass); these areas are utilised by GGF for 
foraging and basking, as well as facilitating movement  

• The remainder (i.e. approximately half) of the fringing zone will comprise areas of rock and bare ground, as well 
as approximately 20% cover of tussock-forming grasses, sedges and rushes 

• The 10 m fringing zone will also include scattered logs and rocks for overwintering habitat  

• Shrubs and trees will not be planted within 10 m of the normal edge of the waterway or wetlands. 

Beyond the 10 m fringing zone buffer, the majority (approximately 70-80%) of terrestrial habitat within the habitat 
corridor will consist of mown grass and bare ground, with the remainder (20-30%) comprising denser patches of 
tussock-forming grasses and sedges, which will not be mown or slashed. The open, grassy vegetation will be 
established by a combination of frequent mowing/slashing, combined with sowing/planting of appropriate grass 
species seed (Table 2), and weed management to control priority weeds, as well as woody/herbaceous weeds 
within the open grassy matrix. Regular maintenance will be undertaken (e.g. slashing/mowing) to maintain the 
open areas of the vegetation matrix once they are established (see Maintenance sections, below).  

The initial plantings and ongoing mowing and weed control is likely to maintain suitable vegetation structure in the 
terrestrial habitat, in general. However, where a material change in vegetation structure occurs (e.g. planting 
failure or stochastic events such as flooding or wetland resetting), some revegetation works may be needed to 
restore suitable vegetation structure, potentially in combination with the management of exotic plants. The 
planting schedule for the habitat corridor is provided in Table 2. Revegetation and supplemental plantings will 
likely require periodic watering until established. 

No mulch should be used within the habitat corridor, and the cover of woody plants >2 m in height (when fully 
grown) will not exceed 10% within the entire habitat corridor (see Shading below). The trees to be planted within 
the habitat corridor will consist only of a small number of River Red Gum Eucalyptus camaldulensis along the 
western boundary of the habitat corridor (Figure 5). 

Weed management 

Weed control will be ongoing within the habitat corridor. During the establishment of the Drainage Reserve in the 
Pre-construction Phase, the focus will be on controlling priority weed species listed in Table 4 which occur within 
the waterway or in patches of dense tussock-forming graminoids. Weeds occurring within the open grassy matrix 
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will be regularly mown, and control in these areas will focus on herbaceous weed species that tolerate a regular 
mowing regime. We note that the intent of the open grassy area is not to consist of native species per se, but to 
consist of hardy grasses that can withstand regular mowing and maintain the low, open grassy structure required.  

The priority weed species in Table 4 have been recorded on the site previously, and are included based on their 
weed status/invasiveness, as well as the potential risk they pose to suitable GGF habitat. The target for weed 
management within the Drainage Reserve (and habitat corridor) is to eliminate or reduce below 1% cover all of the 
priority weed species, and to maintain this over time. Any novel noxious weeds recorded on the site during the 
ongoing management phase (e.g. observed by the site manager or vegetation contractors) should be targeted for 
elimination. As a general rule, exotic grasses such as those found in lawns, and annual herbaceous species, are not 
considered priority weeds at this stage, and will likely form a key component of the open grassy areas. However, if 
their cover abundance increases materially to the point they affect habitat structure they should be considered 
priority weeds. 

Weed control should be undertaken by a suitably qualified and experienced vegetation contractor, and will include 
appropriate vehicle hygiene to ensure additional weed propagules are not introduced to the site.  

Importantly, herbicide use to control weeds can potentially impact upon GGF populations (Clemann and Gillespie 
2012), and herbicide use will require consideration of the potential impacts upon GGF. The following measures will 
be implemented to limit the potential effects of herbicides on GGF: 

• If herbicides are to be used adjacent to the waterway and other waterbodies (i.e. within 10 m), a legally certified 
and appropriate herbicide for use in such situations (as specified on the product label; e.g. Round-up Biactive®) 
will be used. Application methods resulting in low levels of off-target damage (e.g. ‘wick-wiping’, cut/paint, and 
drill/fill) shall be used in preference over spray application. 

• Herbicide spraying should not be undertaken during windy (e.g. > 3 on the Beaufort scale) conditions, or during 
or immediately before or after rainfall. 

• All use of herbicides (and associated additives) will be in accordance with the product label. Off-label use of 
herbicides may only be permitted where approval has been granted from the relevant state government 
department (e.g. DELWP). 

• Site-specific herbicide planning (application methods, chemicals used, weather conditions, plant phenology, 
etc.) will be employed to reduce off-target herbicide damage (i.e. the detrimental application of herbicide to 
plant species that have not been targeted for control). While this generally applies to plants in and around the 
point of herbicide application, it may also refer to organisms (flora and fauna) some distance away. 

• Seasonal restriction: herbicide spraying should be avoided or minimised within designated Growling Grass Frog 
habitat during the breeding season (October – March); however, ‘wick-wiping’ (the direct application of 
herbicide to foliage via a wick/sponge) and other non-spray techniques (e.g. hand removal, cut/paint and 
drill/fill) may be undertaken during this period. 

It is envisaged that weed control will be required regularly at the site, and this is discussed in the Maintenance 
sections below. During the establishment of the Drainage Reserve it is expected that weed control will be required 
as often as every two months, until suitable terrestrial and aquatic vegetation structure has been established. 

Further information and context regarding weed management at the site is provided in the Weed Management 
Plan (Ecolink Consulting 2020b). 

6.2.4. GGF Allotment establishment  
The creation of offset habitat within the GGF Allotment will largely consist of the construction of the off-stream 
wetlands and revegetation, weed control and other enhancement of surrounding terrestrial vegetation. This area is 
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considered to be part of the offset for the removal of the 3.37 ha of terrestrial habitat, and the provision of high-
quality, potential breeding habitat, which appears to be lacking at the site currently, is a core element of the offset 
package.  

The offset wetlands have been designed to provide high quality Growling Grass Frog habitat, and align, wherever 
possible, with the requirements provided in the Growling Grass Frog Habitat Design Standards (the ‘Design 
Standards’) (DELWP 2017a), within engineering constraints and DELWP/Melbourne Water requirements. Wetlands 
created for GGF as part of residential developments have been previously demonstrated to become regularly 
occupied in the short to medium term (Ecology Australia 2017), particularly where the wetlands have been well-
designed, and are managed over time to maintain suitable habitat. 

Preliminary designs for the wetlands have been developed to determine feasibility, morphology, hydrology and key 
water quality parameters (E2DesignLab; 2021a; Figure 6). Detailed designs will be developed prior to wetland 
construction, in the event that approval under the EPBC Act is granted. 

Terrestrial habitat surrounding the wetlands in the GGF Allotment will be established as for the Drainage Reserve 
above, and in accordance with the layout in the Landscape Masterplan (Figure 5). 

The alignment of the offset wetlands with the GGF Habitat Design Standards (DELWP 2017a) is outlined in Table 3. 
The parameters for the offset off-stream wetlands are discussed further below.  

Wetland construction 

Wetland constructions works should be undertaken during the spring, summer and early autumn months, outside 
the period of aestivation (over-wintering), so as not to disturb this life-cycle event and risk impacts to aestivating 
frogs, which are difficult to detect. Works should be scheduled to avoid weeks where substantial rainfall occurs, as 
this typically increases frog movement and activity, both during the rainfall and for a period of time thereafter.  

During wetland construction, one access point is to be used for vehicles and plant, being ‘Road A’ in the Landscape 
Masterplan, adjacent to Superlot AA. Vehicle access tracks and parking areas adjacent to the GGF Allotment are to 
be covered with gravel, and vehicle movements to be restricted to stabilised areas. 

Wetland size and morphology  

Each wetland will be approximately 20-30 m wide and approximately 60 m long, with a total surface area of each 
wetland of at least 1,500 m2 (of the normal water level, ‘NWL’). This gives a minimum combined wetland area of 
3,000 m2. The configuration and layout of the two wetlands is shown and detailed in the Landscape Masterplan 
(Perry Mills and Associates 2021) (Figure 5).  

The GGF wetlands will contain areas of deep water with plantings of submergent and floating vegetation; the deep 
areas are designed to prevent the dominance of tall emergent species (e.g. Cumbungi or Phragmites) throughout 
the wetland. The deep areas will be maintained at a minimum of 1.5 m depth, and this deep area will cover 
approximately 50% of the area of the wetland. We note the spatial, topographical and geological constraints that 
make designing larger and deeper wetlands problematic; that is, the off-stream wetlands are as large as they can 
be within these constraints.  

Shallower areas supporting emergent vegetation will cover approximately 30-40% of the wetland area. A variety of 
gradients/slopes will be incorporated into the design of the wetland banks  

Wetland characteristics  

Jumbled piles of rocks will be included around approximately 30-40% of the wetland margins, with a minimum 
cover of rock jumbles of 20% in each wetland, including rock beaching in areas as required for hydrological 
performance. These rock jumbles will extend from on the dry banks to at least 1 m into the water from the normal 
water level; rock jumbles proffer several benefits including thermal properties that can reduce chytrid fungus 
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prevalence, create warmer areas for basking, and provide habitat for perching, foraging and shelter (DELWP 2017a) 
(see Figure 5).  

Created wetlands will be lined with clay or other suitable liner to prevent leakage, with suitable soil (e.g. from 
excavation for the wetlands) placed over the liner to facilitate aquatic vegetation growth.  

Filling will occur via groundwater through an on-site existing bore. Modelling using rainfall across the last 40 years 
has shown that the bore has the capacity to maintain both off-stream wetlands at a full or near full level (i.e. 1.5 m 
depth or greater) throughout the year, with any excess flows draining into Stony Hill Creek (E2DesignLab 2021a; 
Figure 6). Gaage Developments has secured a water licence under the Victorian Water Act 2014 for the extraction 
of groundwater at the site (attached). 

Water quality 

Groundwater is typically the preferred source of water for GGF wetlands (DELWP 2017a), given particularly that it is 
free of exotic fish and is generally somewhat more saline than freshwater, which is in general beneficial for GGF 
(Heard et al. 2014). However, very high salinity levels may impact on frog occupancy and successful breeding, and 
hence the salt balance at the offset wetlands was modelled to determine if the salinity level could be maintained at 
suitable levels. The salinity in the wetland was modelled to remain below 3,000 mg TDS/L across a 40 year 
historical time period; this level is within the accepted range for the species (Heard et al. 2014; Ecology Australia 
2017), and we note that GGF have been recorded occupying and successfully breeding in wetlands at 
approximately 1.5 times this level of salinity (Urlus J., unpub. data). Hence, it is considered unlikely that salinity in 
the offset wetlands will exceed favourable levels for GGF. 
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Figure 6    Conceptual design and arrangement of GGF habitat ponds and Stony Hill Creek, based on modelling by E2DesignLab (source: E2DesignLab 2021a) 
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Wetland vegetation  

While the cover of aquatic plants in the offset wetlands will fluctuate somewhat with rainfall and prevailing 
conditions, the use of bore water to maintain relatively consistent water levels suggests that aquatic vegetation 
cover should not fluctuate greatly over time. Accordingly, initial plantings are likely to establish favourable aquatic 
vegetation which is expected to able to be relatively consistently maintained over time. The target for initial 
planting densities is to provide a mean cover of 40% of aquatic vegetation  (submergent, floating and emergent 
vegetation) established by the commencement of the 2022-23 active season; i.e. October 2022), and subsequently 
maintained. We note that the definition for ‘mean cover of aquatic vegetation’ is based on Heard et al. 2010, 
namely the mean cover across emergent, submergent and floating vegetation; i.e. 30% emergent, 40% submergent 
and 50% floating vegetation equals 40% mean cover.  

Table 2 (below) and the Landscape Masterplan (Perry Mills and Associates 2021; Figure 5) outline the revegetation 
plan for the site, as summarised below: 

• Suitable aquatic plants for floating and submergent vegetation zone include Water Ribbons Cycnogeton 
procerum, Pondweed Potamogeton spp., Water Milfoil Myriophyllum spp., Eel Grass Vallisneria australis and 
Tassel Ruppia spp.; these will be planted at approximately two plants per square meter, with several thousand 
individuals expected to be planted throughout the wetland areas.  

• Suitable emergent vegetation includes Salt Club-rush Bolboschoenus caldwellii, Spike-rushes Eleocharis spp., 
Twig-sedges Baumea spp., Sedges Carex spp. and indigenous rushes Juncus spp, among other species. Patches 
of emergent vegetation will be planted out, at a minimum of two plants per square meter. This is expected to 
comprise several thousands of plants throughout the ‘shallow and deep marsh’ areas, and wetland margins 
(Perry Mills and Associates 2021).  

All species planted will be indigenous to the area, and should be of local provenance. Areas of planting of aquatic 
plants may need to be netted, to protect them from browsing by water fowl and other animals during 
establishment. This will be assessed and implemented as required by the vegetation contractor, and will form part 
of the performance criteria.  

If/where required, aquatic revegetation works will be undertaken according to this document and the principles for 
aquatic vegetation outlined in the Growling Grass Frog Habitat Design Standards (DELWP 2017a), including 
Appendix A (aquatic plants to be used in Growling Grass Frog wetlands).  

Shading  

To reduce the potential impact of overshading of created wetlands, the following tree and woody shrub planting 
approach will be enacted:  

• No trees or woody shrubs growing to > 2 m, which could directly shade the offset wetlands, will be planted 
within the GGF Allotment  

• The cover of trees and shrubs in terrestrial habitat (i.e. areas not within the 10 m revegetation buffer) within the 
habitat corridor will not exceed 10% (sensu DELWP 2017a; Ecology Australia 2017)  

Shared user path 

The shared user paths at the site are typically located outside of the habitat corridor (i.e. frog fence), except for in 
one location, between the offset wetlands and the waterway. In this location, the path delineates the GGF 
Allotment from the Drainage Reserve. Given the high likelihood of use of this area by GGF, the shared user path in 
this location will consist of a raised boardwalk, so that GGF can move relatively unimpeded between both sides, 
and are not at risk of injury or mortality from pedestrians or bikes. The requirements for the boardwalk are 
outlined in Section 5.2.3. 
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Table 2   Landscape planting schedule at 803 Taylors Rd, Caroline Springs, undertaken during the establishment of the habitat corridor and then as required within the ten-year 
intensive management phase (based on Perry Mills & Associates Landscape Architecture, 2021) 

Location Species Name Common Name Mature H x W (m) Lifeform^ Installation Size Spacing Quantity 

Trees 

Western corridor 
margin only 

Eucalyptus camaldulensis River Red Gum 15-30 x 10-20 Tree Forestry tube / virocell Maximum 10% 
canopy cover 

Under 10 

Wetland macrophytes 

Wetland margin 
(wet soils above 
NTWL) 

Crassula helmsii Swamp crassula  E S 600 cm3 2/m2 TBD 

Carex spp. Sedge  E 600 cm3 2/m2 TBA 

Juncus spp. Rush  E 600 cm3 2/m2 TBA 

Marsilea drummondii Nardoo  E 600 cm3 2/m2 TBA 

Shallow marsh (0-
0.2 m below NTWL) 

Alisma plantago-aquatica Water Plantain  E 600 cm3 2/m2 TBA 

Baumea spp. Twig-Sedge  E 600 cm3 2/m2 TBA 

Bolboschoenus caldwellii Salt Club-rush  E 600 cm3 2/m2 TBA 

Eleocharis spp. Spike-sedge  E 600 cm3 2/m2 TBA 

"Myriophyllum spp caput-medusae, M. 
crispatum, M. salsugineum, M. simulans, 
M. verrucosum  (Not M. aquaticum)" 

Water Milfoil  E F S  600 cm3 2/m2 TBA 

Deep Marsh  
(0.2-0.4 m below 
NTWL) 

Cycnogeton procerum Water Ribbons  E F S  600 cm3 2/m2 TBA 

Ottelia ovalifolia subsp. ovalifolia Swamp Lily  E S 600 cm3 2/m2 TBA 

Potamogeton spp. Pondweed  S 600 cm3 2/m2 TBA 

Submerged Marsh  
(0.4-0.9 m below 
NTWL) 

Utricularia australis Yellow Bladderwort  F S 600 cm3 2/m2 TBA 

Ornduffia reniformis (formerly Villarsia 
reniformis) 

Running Marsh-flower  E F 600 cm3 2/m2 TBA 

Ruppia spp. Water Grass  S F  600 cm3 2/m2 TBA 
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Location Species Name Common Name Mature H x W (m) Lifeform^ Installation Size Spacing Quantity 

Stuckenia pectinata Fennel Pondweed  S 600 cm3 2/m2 TBA 

Vallisneria australis Eel Grass  S 600 cm3 2/m2 TBA 

Terrestrial Habitat 

Patches of dense, 
tussock-forming 
graminoids (c. 20% 
of terrestrial 
habitat) 

Dianella longifolia Pale Flax-lily 0.5-1.0 x 0.5-1.0 Terrestrial Forestry tube / virocell 3/m2 TBA 

Juncus flavidus Yellow Rush 0.4-1.2 x 0.2-1.0 Terrestrial Forestry tube / virocell 6/m2 TBA 

Juncus pallidus Pale Rush 2.0 x 1.0 Terrestrial Forestry tube / virocell 6/m2 TBA 

Lomandra filiformis Wattle Mat Rush 0.3-0.6 x 0.3 Terrestrial Forestry tube / virocell 6/m2 TBA 

Lomandra longifolia Spiny-headed Mat Rush 0.8-1.5 x 1.0 Terrestrial Forestry tube / virocell 3/m2 TBA 

Poa sieberiana Grey Tussock Grass 0.4 x 0.4 Terrestrial Forestry tube / virocell 6/m2 TBA 

Rytidosperma caespitosum Common Wallaby Grass 0.2-0.4 x 0.4 Terrestrial Forestry tube / virocell 6/m2 TBA 

Themeda triandra Kangaroo Grass 1.5 x 0.5 Terrestrial Forestry tube / virocell 6/m2 TBA 

Short mown grass 
areas (c. 80% of 
terrestrial habitat) 

Short mown grass (e.g. Tettila Rye, Sheep’s Fescue, Hard Fescue blend)  Terrestrial   TBA 

^ Lifeforms: E-emergent, F-floating, S-submerged  
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Table 3   Alignment of the proposed habitat corridor with the Growling Grass Frog Masterplan and Habitat Design 
Standards (DELWP 2017b; 2017a); note as the subject site is outside of the Melbourne Strategic Assessment 
area, these Guidelines do not apply to the subject area specifically. 

Masterplan Habitat Standards Compliance? Comments 

Wetland size and morphology   

Surface area of most created wetlands must be at 
least 0.3 ha; where space is limited, wetlands to 
be at least 0.15 ha (in all cases submergent zone 
must be at least 0.1 ha) 

Yes 
The two offset wetlands have been 

increased to have an area of 0.15 ha each. 

Clusters should contain at least 10 off-stream 
breeding wetlands, although smaller clusters may 
be acceptable in shorter reaches where there are 
fewer opportunities for wetland creation. 
At least one wetland in a cluster (i.e. node) should 
be large (>0.7 ha) 

N/A 

The site is not an identified GGF node or 
cluster, and hence these provisions do not 

apply. There are also engineering and space 
constraints that do not allow a wetland of 

>0.7 ha on the site. 

All wetlands must have a deep water zone 
(maintained at greater than 1.5 m deep) of at least 
50% of surface area 

Yes 

Subject to detailed design and geological 
substrate, the wetlands will reach 1.5m 

depth, but this depth may be less than 50% 
of wetland surface area. 

Emergent vegetation zone of 30-40%, and should 
include a littoral zone with fluctuating water levels  

Mostly 

Due to the groundwater water source 
through the bore, water levels in the shallow 
zones are unlikely to fluctuate substantially 
in general; however, this will increase the 

success of aquatic plantings. 

Incorporate a variety of slopes in banks Yes  

Wetlands lined (e.g. clay liner) to prevent leakage, 
with soil over the liner 

Yes  

Hydroperiod   

75% of wetlands in a cluster to have a permanent 
hydroperiod; all wetlands should hold water 
between Sept. to Feb. 

Yes 
Groundwater and wetland modelling show 
the wetlands will be maintained full or near 

full throughout the year 

Created wetlands designed to be able to be dried 
out (drained), by gravity 

Yes  

Thermal properties   

Wetlands to incorporate an extensive shallow, 
permanently inundated zone 

Yes  

Wetlands incorporate rock piles around at least 
20% of margin, extending into water 

Yes  

Where possible, ‘anti-chytrid’ wetlands to have c. 
50% rock cover 

Unlikely Rock cover is likely to be between 20-40% 

Aquatic vegetation   
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Masterplan Habitat Standards Compliance? Comments 

Planting density to establish c. 50% 
submergent/floating cover within 2-3 years 

Yes 
Aquatic plantings will have a target of 50% 

submergent/floating cover; additional 
plantings will be undertaken if required 

Diverse vegetation established, in line with GGF 
planting species list 

Yes  

Water quality   

pH between 6.0 and 8.5 Highly likely See E2DesignLab (2021a) 

Salinity up to c. 5.0 ms/cm Yes See E2DesignLab (2021a) 

Turbidity <40 NTU Likely  

Terrestrial habitat    

A minimum 50 m buffer of wetlands from 
development (i.e. roads/buildings) 

Mostly no 

Due to space constraints, buffers between 
the wetlands and edge of the corridor range 

between c. 15 m to the north, east and 
south, to > 60 m to the west. 

Shared use paths and minor infrastructure (e.g. 
passive recreation) must not be constructed 
closer than 30 m from wetland 

Partially 

One shared user paths will be located within 
c. 30 m of the wetlands; however, this path 

will consist of an elevated boardwalk to 
minimise barriers to GGF movement. 

Up to 50% of area within 10 m of wetlands to be 
low grassy vegetation to 10 cm height; ≤20% cover 
of tussock-forming graminoids 

Yes  

Rock piles established around wetlands Yes 
20-40% of wetland margin (in and out of 

NWL) to comprise rock and boulder jumbles 

No mulch within 50 m of a wetland  Yes  

No trees or shrubs within 10 m; < 10% cover of 
trees/shrubs within 100 m of wetlands 

Yes  

The area between 10 m and and 100 m should 
primarily have an open structure (e.g. short mown 
grass) with scattered denser plantings of tussock-
forming vegetation 

Yes 

The area between the 10 m fringing zone 
and the habitat corridor boundary will be 
maintained as low open grassy areas, with 

scattered denser plantings of tussock-
forming vegetation 

Crossings   

Not applicable.   

Other   

Inclusion of a fish exclusion filter between GGF 
wetlands and water source(s) 

Not applicable Groundwater water source 

Groundwater is generally the preferred water 
source 

Yes  
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6.2.5. Intensive maintenance period 
Following the establishment of the habitat corridor (i.e. Drainage Reserve and GGF Allotment), the intensive 
maintenance period will commence. This period will last for 10 years from the completion of the Pre-construction 
Phase, and will include the following components: 

• Vegetation maintenance 

• Weed maintenance 

• General maintenance 

• Wetland draining (if required) 

• GGF monitoring 

• Adaptive management. 

These are described in more detail below. 

Vegetation maintenance 

Terrestrial habitat within the habitat corridor will consist of two broad types of vegetation:  

• Short mown grass areas—this will occupy the majority of the terrestrial habitat area (i.e. the matrix), and will be 
subject to regular mowing/slashing. 

• Denser plantings of graminoids (e.g. tussock grasses and sedges) around wetlands and scattered throughout 
the terrestrial areas—these will not be subject to mowing 

Regular mowing and/or slashing will be required to maintain the matrix of low, grassy vegetation and bare ground. 
It is estimated that mowing/slashing is likely to be required approximately six times per year during the intensive 
maintenance period; two to three times throughout spring/early summer, and two to three times during the 
balance of the year. Mowing/slashing must be undertaken throughout the low, grassy vegetation shown as light 
green in the Landscape Masterplan (Figure 4).  

Mowing should be limited and undertaken carefully within 10 m of wetlands during the active season (September 
to March), to reduce potential mortality to Growling Grass Frogs.  

Aquatic vegetation, once established, is not expected to require specific intervention in general, beyond weed 
management. Any additional plantings required to maintain suitable aquatic vegetation structure (i.e. 
approximately 40% or greater mean aquatic vegetation cover of floating, submergent vegetation) will be 
determined as part of the annual GGF habitat monitoring.  

Revegetation and supplementary plantings of terrestrial vegetation (e.g. areas of dense tussock-forming 
graminoids) may be required, for example in the event of planting failure or disturbance; such plantings will 
require periodic watering until established. 

Weed maintenance 

The general objective of weed management during the intensive maintenance period is to, at a minimum, maintain 
the extant distribution of weeds following the Pre-construction Phase—that is, to ensure the presence and cover of 
priority weeds do not increase at the site, and in general are reduced further. Any novel noxious weeds (e.g. listed 
under the Catchment and Land Protection Act 1994) recorded on the site during the intensive maintenance phase 
(e.g. observed by the site manager or vegetation contractors) must be targeted for elimination. As a general rule, 
exotic grasses such as those found in lawns, and annual herbaceous species, are not considered priority weeds at 
this stage, and are expected to occur over time in the open grassy matrix; however, if their cover abundance 
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changes materially they could become priority weeds in the future. 

A list of the priority species for management and their status, current extent and management objective are 
provided in Table 4, and will guide ongoing weed control. It is essential that Cumbungi Typha spp. and Phragmites 
Phragmites australis are not planted, and are controlled immediately if recorded in aquatic habitat in the habitat 
corridor. These species of emergent vegetation have a very high potential to colonise and dominant constructed 
wetlands, and in the process have a significant negative effect on habitat quality for GGF.  

Weed control should be undertaken by a suitably qualified and experienced vegetation contractor, and will include 
appropriate vehicle hygiene to ensure additional weed propagules are not introduced to the site.  

Importantly, herbicide use to control weeds can potentially impact upon GGF populations (Clemann and Gillespie 
2012), and herbicide use will require consideration of the potential impacts upon GGF. The following measures will 
be implemented to limit the potential effects of herbicides on GGF: 

• If herbicides are to be used adjacent to the waterway and other waterbodies (i.e. within 10 m), a legally certified 
and appropriate herbicide for use in such situations (as specified on the product label; e.g. Round-up Biactive®) 
will be used. Application methods resulting in low levels of off-target damage (e.g. ‘wick-wiping’, cut/paint, and 
drill/fill) shall be used in preference over spray application. 

• Herbicide spraying should not be undertaken during windy (e.g. > 3 on the Beaufort scale) conditions, or during 
or immediately before or after rainfall. 

• All use of herbicides (and associated additives) will be in accordance with the product label. Off-label use of 
herbicides may only be permitted where approval has been granted from the relevant state government 
department (e.g. DELWP). 

• Site-specific herbicide planning (application methods, chemicals used, weather conditions, plant phenology, 
etc.) will be employed to reduce off-target herbicide damage (i.e. the detrimental application of herbicide to 
plant species that have not been targeted for control). While this generally applies to plants in and around the 
point of herbicide application, it may also refer to organisms (flora and fauna) some distance away. 

• Seasonal restriction: herbicide spraying should be avoided or minimised within designated Growling Grass Frog 
habitat during the breeding season (October – March); however, ‘wick-wiping’ (the direct application of 
herbicide to foliage via a wick/sponge) and other non-spray techniques (e.g. cut/paint and drill/fill) may be 
undertaken during this period. 

It is envisaged that weed control will be required regularly within the habitat corridor; we estimate that weed 
assessment and control would be undertaken at least twice-annually, during early spring and mid-summer, during 
the intensive maintenance phase, with follow-up visits undertaken as required based on the composition and 
distribution of the exotic flora. 

Further information and context regarding weed management at the site is provided in Section 6.2.3 and in the 
Weed Management Plan (Ecolink Consulting 2020b). 
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Table 4    Priority weeds for management at 803 Taylors Rd, Caroline Springs (drawn from Ecolink Consulting 2020b) 

Common Name Species Name Noxious 
Weeds 
(CaLP Act) 

Weed of 
National 
Significance 

Current Extent Management 
Objective 

Cumbungi; 
Phragmites  

Typha spp.; 
Phragmites 
australis 

- - Not present Neither species to be 
used in aquatic plantings. 
Both species should be 
eliminated if they are 
detected within the site. 

African Boxthorn Lycium 
ferocissimum  

Controlled Yes Individuals dotted across 
site with denser 
infestations located as 
marked 

Elimination 

Artichoke Thistle Cynara cardunculus Controlled - Densest along southern 
boundary and adjacent 
to Stony Hill Creek 

Control < 1% cover 

Bathurst Burr Xanthium spinosum Controlled - Isolated to a few small 
patches near north, east 
and south boundaries 

Elimination 

Chilean Needle-
grass 

Nassella neesiana Restricted - Several patches 
throughout the study 
area 

Control < 1% cover 

Fennel Foeniculum vulgare Restricted - Two patches, one south 
east of the dwelling, one 
north east of Stony Hill 
Creek 

Control < 1% cover 

Paterson’s Curse Echium 
plantagineum 

Controlled Yes A few patches through 
the centre of the study 
area, often where soil 
has been bared  

Control < 1% cover 

Prickly Pear Opuntia sp. Controlled Yes A few patches 
throughout the west of 
the study area around 
the dwelling 

Elimination 

Serrated Tussock Nassella trichotoma Controlled Yes Moderate cover across 
most of the study area 

Control < 1% cover 

Spiny Rush Juncus acuta Controlled - One patch in the south 
of Stony Hill Waterway 

Control < 1% cover 

Sweet Briar Rosa rubiginosa  - - Sparsely dotted across 
study area, with a denser 
patch to the centre north 

Elimination 

 

General Maintenance 

General maintenance refers to occasional or periodic operational activities such as rubbish removal and 
maintenance of frog fencing, gates or signage. It is envisaged that these activities will not be required on a regular 
or frequent basis, but rather will be on an as-needed basis (e.g. if material damage to infrastructure such as 
fencing is noted, or excessive rubbish is recorded or reported on site).  

The frog fencing and associated gates surrounding the habitat corridor will need to be inspected annually, and any 
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damage to the frog fencing must be repaired as soon as possible after it is detected.  

Wetland draining 

The trigger for the draining or resetting of wetlands is likely to be either of the following two scenarios: 

• Invasion of the exotic Eastern Gambusia into one or both of the offset wetlands, necessitating the draining of 
the wetland to remove this species 

• The build-up of sediment within a wetland, to the extent that wetland function or vegetation structure is 
materially compromised for GGF, or where the relevant waterway manager deems that sediment removal is 
required (being a groundwater-fed, off-stream wetland, this is considered unlikely to be required). 

Appropriate engineering mechanisms for the gravity draining and subsequent refilling of the wetlands are included 
in the preliminary wetlands design, and will be incorporated and designed further during the wetland detailed 
design. Draining is undertaken via a built valve at the ground surface which opens the valve at the base of the GGF 
wetland, which then discharges by gravity to the waterway. 

It is estimated that draining/resetting of wetlands, i.e. to remove exotic fish, will be required infrequently; 
potentially on a decadal scale or less. 

Annual Monitoring  

Annual monitoring of the Growling Grass Frog population in the study area will be required following the 
establishment of the habitat corridor, to assess the habitat quality and Growling Grass Frog presence and 
distribution within the habitat corridor, and to allow the implementation of adaptive management, where required 
(i.e. the suitability of revegetated habitat).  

Monitoring is proposed to occur annually for a ten year period following the construction for the habitat corridor 
(i.e. Pre-construction Phase); hence, it is planned to be undertaken annually from the 2022-23 active season (i.e. 
October 2022 to March 2023) until the 2032-33 active season. Monitoring will occur over two surveys (or three if 
conducted in January to March) within the Growling Grass Frog breeding season (generally October to March), and 
will align with the EPBC Act survey guidelines (DEWHA 2009).  

Surveys will be undertaken by two zoologists experienced in GGF surveys traversing the habitat corridor, including 
wetland margins, shallows and fringing vegetation. Surveys will include a diurnal habitat assessment using 
standard GGF proformas, and nocturnal targeted surveys using standard listening, call-playback and spotlighting 
surveys. To cover the entire habitat corridor and adjacent habitat along Stony Hill Creek (i.e. to the north and south 
of the site) sufficiently is expected to take approximately three to four  hours. The surveys will include the 
following:  

• At least five minutes of quiet listening at several locations along the in-stream wetlands, aiming to detect the 
advertisement calls of male frogs  

• Call-playback will then be undertaken, consisting of playing the GGF advertisement call at up to 110% of the 
normal call volume for several minutes at each location, and listening for a response  

• Spotlighting throughout the habitat corridor, including the wetland margins, the water surface, rock jumbles 
and terrestrial habitat; spotlighting is expected to comprise approximately 2 hours for each of the two 
observers  

• Key water quality parameters will be taken at each of the northern and southern in-stream wetlands, including 
salinity/conductivity, water temperature and pH.  

The location of each frog will be marked by GPS. Notes will be taken regarding approximate size, general condition, 
life stage, sex (if known), general habitat conditions at the capture locations, and other vertebrate species 
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recorded, including particularly other frogs and the presence of potential predators such as exotic fish (e.g. Eastern 
Gambusia).  

A report will be prepared outlining the methodology and results of each annual monitoring event, including both 
the habitat assessment and targeted surveys, as well as a discussion and appropriate recommendations regarding 
adaptive management that may be required at the site. It is expected that annual report will form part of the 
annual reporting framework for DAWE to demonstrate the implementation and maintenance of the offset.   

Adaptive management  

Based on the results of annual habitat and frog monitoring during the intensive maintenance phase, additional 
management measures or intensity of management actions may be required within the habitat corridor.  

Where monitoring of the GGF population shows no colonisation within the habitat corridor within the first two 
active seasons of monitoring (i.e. following the 2024/25 season), an intensive habitat management approach will 
be required. The types of actions required will depend on the results and recommendations of the ecological 
assessments, and habitat assessments particularly; examples of adaptive management may include:  

• Undertaking additional aquatic plantings within the wetlands  

• Undertaking further revegetation of terrestrial habitat or modifying the management regime of this habitat 
(e.g. more or less frequent mowing/slashing, weed control)  

• Measures to manage water levels within the wetlands during the active season  

• Measures to restrict access to the habitat corridor (e.g. fence maintenance) or provide additional signage.  

6.2.6. Ongoing maintenance period 
Following the ten-year intensive maintenance period, less intensive management is envisaged on an ongoing basis. 
During the ongoing management phase the GGF habitat corridor will require periodic maintenance, to ensure 
terrestrial and aquatic habitat remains suitable. This will primarily consist of the following: 

• Mowing/slashing will be undertaken to maintain the matrix of low, grassy vegetation below 10 cm in height and 
assist in controlling weeds 

– During the ongoing maintenance phase mowing/slashing is estimated to be required approximately four to 
six times per year (i.e. 2-3 times in spring/early summer, and 2-3 times in the rest of the year) 

• Targeted weed management will be undertaken to control priority weeds 

– Weed management will be required at least once per year, targeting spring  

– Each weed management deployment to the site is to cover the entire habitat corridor 

• Draining or resetting (i.e. removing sediment) of wetlands as required; in particular, wetland draining will be 
required in the event of colonisation of a wetland by Eastern Gambusia 

• General maintenance, including rubbish removal and maintenance of signage and fencing, as required. 

An annual habitat inspection will be required during the ongoing maintenance period, to assess the maintenance 
of aquatic and terrestrial habitat, including fencing and other infrastructure, and particularly the potential 
colonisation of either offset wetland by Eastern Gambusia; the findings of each habitat inspection will be 
summarised in a brief report. 
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Table 5    Mitigation and management measures, by construction phase, for the proposed development at 803 Taylors Rd, Caroline Springs 

Measure # Management Measure 
Duration / 
Timeframe 

Performance Measure Adaptive Management Responsibility 
Document 
Reference 

Pre-construction Phase  

1.1 Contractor GGF inductions 
Prior to contractors 
undertaking works at 
the site 

All contractors engaged in physical 
works on the site are inducted into the 
site 

Undertake additional 
inductions 

Proponent; 
zoologist 

s5.2.4 

1.2 
Delineation of the habitat corridor 
boundary (e.g. stakes) 

Immediately at the 
commencement of 
the Pre-construction 
Phase 

Habitat corridor clearly delineated from 
the remainder of the site. This measure 
may consist of the early construction of 
frog fencing (Measure 1.2). 

Maintain/repair the 
boundary delineation as 
required, until frog 
fencing erected. 

Proponent s5.2.2 

1.3 
Fencing of Habitat Corridor with frog 
fencing, including erection of access 
gates (for authorised vehicles) 

Prior to end of Pre-
construction Phase 

Frog fencing erected as displayed in the 
Landscape Masterplan. 
Lockable access gates allow access of 
authorised vehicles while restricting 
frog movement.  

Maintenance/repair of 
fencing and access gates 
where breaches or 
damage is detected 

Proponent; 
fencing 
contractor 

s5.2.2 

1.4 
Weed, pathogen and contaminant 
measures implemented. 

Pre-construction 
Phase 

Measures implemented, including 
hygiene protocol, washdown bay for 
vehicles/plant outside of the habitat 
corridor, and sediment and 
contamination measures. 

Review of weed, 
pathogen and 
contaminant measures; 
additional measures to 
address containment, as 
appropriate. 

Proponent s5.2.5 

1.5 
Commence control of priority weeds 
within the Drainage Reserve 

Commencement of 
Pre-construction 
Phase 

Engagement of a qualified and 
experienced weed contractor; reduction 
in priority weeds year on year 

Additional weed control 
works; performance 
review/replacement of 
weed contractor 

Proponent; 
weed 
contractor 

s6.2.3; Table 4 
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Measure # Management Measure 
Duration / 
Timeframe 

Performance Measure Adaptive Management Responsibility 
Document 
Reference 

1.6 
Aquatic revegetation within Stony 
Hill Creek  

Commencement of 
Pre-construction 
Phase 

Engagement of a qualified and 
experienced horticultural/ vegetation 
management contractor 
Assessment and revegetation plan for 
Stony Hill Creek 
Incremental increase of favourable 
aquatic vegetation in waterway 

Additional revegetation 
works; performance 
review/replacement of 
contractor 

Proponent; 
vegetation 
contractor 

s6.2.3; Table 2 

1.7 
Terrestrial habitat revegetation and 
enhancement within the Drainage 
Reserve  

Commencement of 
Pre-construction 
Phase 

Engagement of a qualified and 
experienced horticultural/ vegetation 
management contractor 
Assessment and revegetation plan for 
terrestrial habitat in the Drainage 
Reserve 
Development of terrestrial habitat 
mosaic of open grassy areas and dense 
tussock-forming graminoid patches as 
described in s6.2.3 

Additional revegetation 
works; performance 
review/replacement of 
contractor 

Proponent; 
vegetation 
contractor 

s6.2.3; Table 2 

1.8 Creation of off-stream wetlands 
Pre-construction 
Phase 

Two off-stream wetlands of 
approximately 1,500 m2 each (i.e. total 
minimum water surface area of 3,000 
m2  within the NWL) created, as 
described in Section 6 and E2DesignLab 
(2021a) 

N/A 
Proponent; 
hydrologist/civil 
engineer 

s6.2.4; 
E2DesignLab 
(2021a) 

1.9 
Minimising shading of wetlands and 
the waterway 

Pre-construction 
Phase 

The cover of trees and shrubs > 2 m tall 
(when grown) shall not exceed 10% of 
the habitat corridor area, and should be 
planted on the margins of the habitat 
corridor (i.e. do not shade the water 
surface) 

Reduce/remove plantings 
of trees and shrubs 
where these shade the 
water surface 

Proponent; 
vegetation 
contractor 

s6.2.4 
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Measure # Management Measure 
Duration / 
Timeframe 

Performance Measure Adaptive Management Responsibility 
Document 
Reference 

1.10 

Salvage and relocation measures 
undertaken during soil disturbance 
works (e.g. wetland creation) within 
50 m of the waterway, including the 
GGF Allotment 

Pre-construction 
Phase 

Salvage and relocation measures in 
s5.2.4 implemented in full 
No GGF mortality detected 

If GGF mortality detected, 
review salvage and 
relocation measures; 
salvage resources may 
need to be increased or 
extended spatially 

Proponent; 
zoologist 

s5.2.4 

1.11 

Establishment of the shared user 
path (boardwalk) within the habitat 
corridor (eastern side of drainage 
line only) 

Pre-construction 
Phase 

The shared user path and boardwalk 
developed as shown in the Landscape 
Masterplan and described in Section 
5.2.2.  

N/A 
Proponent; 
contractor 

s5.2.2; 
Landscape 
Masterplan 

1.11 

Evidence of the establishment of the 
habitat corridor and offset wetlands 
provided to DAWE, for approval of 
construction to commence 

Prior to completion 
of the Pre-
construction Phase 

Sufficient evidence supplied to DAWE 
for approval determination 

If required, then as 
agreed with DAWE  

Proponent s2.2.2 

Construction Phase 

2.1 Contractor GGF inductions 
Prior to contractors 
undertaking works at 
the site 

All contractors engaged in physical 
works on the site are inducted into the 
site 

Undertake additional 
inductions 

Proponent; 
zoologist 

s5.2.4 

2.2 
Commencement of annual GGF 
monitoring and habitat assessment  

Upon completion of 
the Pre-construction 
Phase 

Annual monitoring and assessment 
undertaken; annual report provided, 
evaluating GGF distribution and habitat 
quality 

Additional resources; 
performance review/ 
replacement of zoologist 
contractor 

Proponent; 
zoologist 

s6.2.5 

2.3 Adaptive management, if required Construction Phase 

Adaptive management implemented 
if/where required; i.e. as a 
recommendation from monitoring or 
through communication with DAWE 

Additional resources for 
adaptive management; 
performance review/ 
replacement of relevant 
contractor 

Proponent s6.2.5 
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Measure # Management Measure 
Duration / 
Timeframe 

Performance Measure Adaptive Management Responsibility 
Document 
Reference 

2.4 
Weed management continued within 
the habitat corridor 

Construction Phase 

Engagement of a qualified and 
experienced weed contractor 
Weed management undertaken at least 
twice per year 
Reduction in priority weeds year on 
year 

Additional weed control 
works; performance 
review/replacement of 
weed contractor 

Proponent; 
weed 
contractor 

s6.2.5; Table 4 

2.5 
Revegetation works (i.e. aquatic and 
terrestrial plantings) within the 
Habitat Corridor  

Construction Phase 

Continued engagement of a qualified 
and experienced horticultural/ land 
management contractor 
Maintenance/increase of aquatic and 
terrestrial habitat quality 

Additional revegetation 
works; performance 
review/replacement of 
contractor 

Proponent; 
vegetation 
contractor 

s6.2.3; Table 2 

2.6 

Salvage and relocation measures 
undertaken during soil disturbance 
works (e.g. wetland creation) within 
50 m of the waterway, including the 
GGF Allotment 

Construction Phase 

Salvage and relocation measures in 
s5.2.4 implemented in full during 
earthworks within 50 m of Stony Hill 
Creek 
No GGF mortality detected 

If GGF mortality detected, 
review salvage and 
relocation measures; 
salvage resources may 
need to be increased or 
extended spatially 

Proponent; 
zoologist 

s5.2.4 

2.7 

Checks and maintenance of habitat 
corridor infrastructure, including 
frog fencing, access gates and 
signage 

Construction Phase 

Annual checks of habitat corridor 
infrastructure undertaken 
Action taken to rectify damage or 
breaches immediately 

Additional checks of 
infrastructure 

Proponent s6.2.5 

2.8 
Light spill into habitat corridor 
minimised 

Construction Phase 

Light adjacent or proximate to the 
habitat corridor must be designed to 
minimise light spill and direct it away 
from the habitat corridor. 

Lighting modified or 
replaced to be directed 
outside of the habitat 
corridor 

Proponent s5.2.6 
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Measure # Management Measure 
Duration / 
Timeframe 

Performance Measure Adaptive Management Responsibility 
Document 
Reference 

2.9 
Dust spill into habitat corridor 
avoided or minimised during 
construction works 

Construction Phase 
No material level of dust spill into the 
habitat corridor occurs. 

Additional dust 
mitigation measures to 
be implemented; e.g. 
increased soil wetting; 
temporary sediment 
fencing 

Proponent s5.2.6 

2.10 
Noise levels minimised during 
construction works 

Construction Phase 

EPA noise levels followed 
Regular maintenance and inspection of 
machinery 
Nocturnal construction works avoided, 
particularly between October - March 

Machinery properly 
maintained 
Works program modified 
to avoid nocturnal works  

Proponent s5.2.6 

2.11 
Domestic animals on leash within 
the habitat corridor 

Construction Phase 

Designation, through planning controls, 
of the habitat corridor as an on-leash 
area for pets 
Signage along the shared user path and 
entrances to the habitat corridor 

Additional signage 
Enforcement of leash 
requirements 

Proponent s5.2.6 

Post-construction Phase: Intensive Maintenance Period (10 years from end of Pre-construction Period) 

3.1 Contractor GGF inductions 
Prior to contractors 
undertaking works at 
the site 

All contractors engaged in physical 
works on the site are inducted into the 
site 

Undertake additional 
inductions 

Proponent; 
zoologist 

s5.2.4 

3.2 
Commencement of annual GGF 
monitoring and habitat assessment  

Ongoing, for 10 years 
following Pre-
construction Phase 

Annual monitoring and assessment 
undertaken; annual report provided, 
evaluating GGF distribution and habitat 
quality 

Additional resources; 
performance review/ 
replacement of zoologist 
contractor 

Proponent; 
zoologist 

s6.2.5 
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Measure # Management Measure 
Duration / 
Timeframe 

Performance Measure Adaptive Management Responsibility 
Document 
Reference 

3.3 Adaptive management, if required Ongoing 

Adaptive management implemented 
if/where required; i.e. as a 
recommendation from monitoring or 
through communication with DAWE 

Additional resources for 
adaptive management; 
performance review/ 
replacement of relevant 
contractor 

Proponent s6.2.5 

3.4 
Weed management continued within 
the habitat corridor 

Ongoing 

Engagement of a qualified and 
experienced weed contractor 
Weed management undertaken 
throughout the habitat corridor at least 
twice per year during the intensive 10 
year phase 
Reduction in priority weeds year on 
year 

Additional weed control 
works; performance 
review/replacement of 
weed contractor 

Proponent; 
weed 
contractor 

s6.2.5; Table 4 

3.5 
Maintenance of aquatic vegetation in 
the habitat corridor  

Ongoing 

Additional plantings of floating / 
submergent / emergent aquatic 
vegetation as required  
Netting of aquatic plantings may be 
required if browsing is preventing 
establishment 
Mowing/slashing of low, open, grassy 
vegetation areas fringing wetlands 

Increased aquatic 
planting / netting, or 
mowing resources, as 
required based on the 
annual GGF habitat 
monitoring 

Proponent; 
vegetation 
contractor 

s6.2.6; Table 2 

3.6 

Maintenance of terrestrial 
vegetation in the habitat corridor 
(e.g. by mowing/slashing, 
revegetation) 

Ongoing 

Mowing/slashing of low, open, grassy 
vegetation in the terrestrial habitat 
matrix; minimum of six times per year 
during the 10 year intensive 
maintenance period 
Additional plantings of terrestrial 
vegetation (e.g. tussock-forming 
graminoids) as required  

Increased frequency of 
mowing/slashing, if 
required, based on the 
annual GGF habitat 
monitoring 
Additional terrestrial 
plantings and/or 
watering 

Proponent; 
vegetation 
contractor 

s6.2.6; Table 2 



 

71 | Preliminary Documentation & Management Plan: Growling Frogs Estate, 803 Taylors Rd, Caroline Springs 

Measure # Management Measure 
Duration / 
Timeframe 

Performance Measure Adaptive Management Responsibility 
Document 
Reference 

3.7 

General maintenance, including 
rubbish removal, checks and 
maintenance of habitat corridor 
infrastructure, including frog fencing, 
access gates and signage 

Ongoing 

Annual checks of habitat corridor 
infrastructure undertaken 
Action taken to rectify damage or 
breaches immediately 

Additional checks of 
infrastructure 
Additional resources for 
rubbish removal, fence 
maintenance, etc. 

Proponent s6.2.5 

3.8 
Wetland draining to remove exotic 
fish/predators, if required 

Ongoing 

Where Eastern Gambusia, or other 
exotic predators considered to be 
impacting GGF, are detected within the 
offset wetlands (e.g. during annual 
monitoring), the wetlands will be 
drained to remove these predators 
If required, wetlands are fully drained, 
and then subsequently refilled from the 
bore 

Increase frequency 
monitoring for aquatic 
predators of GGF 

Proponent s6.2.5 

Post-construction Phase: Ongoing Maintenance Period  

4.1 
Undertake an annual GGF habitat 
inspection  

Ongoing, following 
Intensive 
Maintenance Period 

Annual inspection undertaken, 
including fencing integrity, and 
presence of Eastern Gambusia in offset 
wetlands. 
Inspection summary report provided, 
presenting findings and any 
recommendations 

Additional resources for 
habitat inspections; 
performance review/ 
replacement of zoologist 
contractor 

Proponent; 
zoologist 

s6.2.5 

4.2 Adaptive management, if required Ongoing 

Adaptive management implemented 
if/where required; i.e. as a 
recommendation from monitoring or 
through communication with DAWE 

Additional resources for 
adaptive management; 
performance review/ 
replacement of relevant 
contractor 

Proponent s6.2.5 
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Measure # Management Measure 
Duration / 
Timeframe 

Performance Measure Adaptive Management Responsibility 
Document 
Reference 

4.3 
Weed management continued within 
the habitat corridor 

Ongoing 

Weed management undertaken 
throughout the habitat corridor at least 
annually on an ongoing basis 
Elimination of or reduction in priority 
weeds year on year 

Additional weed control 
works; performance 
review/replacement of 
weed contractor 

Proponent; 
weed 
contractor 

s6.2.5; Table 4 

4.4 
Maintenance of terrestrial 
vegetation in the habitat corridor by 
mowing/slashing 

Ongoing 

Mowing/slashing of low, open, grassy 
vegetation in the terrestrial habitat 
matrix; minimum of four times per year 
on an ongoing basis 
Additional plantings of tussock-forming 
graminoids in denser vegetation 
patches, as required 

Increased frequency of 
mowing/slashing, as 
required, based on 
monitoring or 
communication with 
DAWE 

Proponent; 
vegetation 
contractor 

s6.2.6 (& 
s6.2.5) 

4.5 

General maintenance, including 
rubbish removal, checks and 
maintenance of habitat corridor 
infrastructure, including frog fencing, 
access gates and signage 

Ongoing 

Annual checks of habitat corridor 
infrastructure undertaken during 
annual habitat inspection 
Action taken to rectify damage or 
breaches immediately 

Additional checks of 
infrastructure 
Additional resources for 
rubbish removal, fence 
maintenance, etc. 

Proponent 
s6.2.6 (& 
s6.2.5) 

4.6 
Wetland draining to remove exotic 
fish/predators, if required 

Ongoing 

Where Eastern Gambusia, or other 
exotic predators considered to be 
impacting GGF, are detected within the 
offset wetlands (e.g. during annual 
inspections), the wetlands will be 
drained to remove these predators 
If required, wetlands will be fully 
drained, and then subsequently refilled 
from the bore 

Increase frequency 
monitoring for aquatic 
predators of GGF 

Proponent 
s6.2.6 (& 
s6.2.5) 
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7. Social and Economic Effects  

7.1. Consultation  

A planning permit was previously issued for the subject site in 2015, and further extended in 2017. As part of the 
previously granted permit (PA2014/4577) by Melton City Council, Condition 10, required a Construction 
Environment Management Plan (CEMP) to limit environmental impacts during the construction phase of the 
development.  

Condition 10f in particular, required a Growling Grass Frog Litoria raniformis Work Method Statement to guide 
works within Stony Hill Creek. Construction works which had been proposed for Stony Hill Creek included weed 
removal, reshaping the creek bed, and ultimately restoring the waterway with appropriate planted vegetation to 
create and maintain suitable habitat within the creek for the Growling Grass Frog.  

To this end, a targeted survey was undertaken and a weed management plan, CEMP and GGF Work Method 
Statement were developed. Although surveys for the species did not identify its presence within the study area 
(Ecolink Consulting 2014), Growling Grass Frogs have previously been recorded on the eastern edge of the 
property, within the creek-line, during 2004 (DELWP 2020). Other Growling Grass Frog observations have been 
made to the north and south of the study area, along Stony Hill Creek (Biosis Research Pty Ltd 2005; Figure 4).  

Since these investigative works were completed, there has been on on-going consultation with the Department of 
Agriculture, Water and the Environment (DAWE) in the development of the project. Consultation with DAWE since 
March 2020 has been premised on the assumption that GGF presence is not to be ruled out. Specific advice has 
been received and incorporated into the development of the Concept Plan for the protection and enhancement of 
habitat for the Growling Grass Frog.  

The current iteration (version 4) of the proposed habitat corridor now obviates the need to disturb or undertake 
works (beyond weed control and revegetation) within Stony Hill Creek, with the wetlands now relocated off-stream 
and outside of the flood-zone. This was done following extensive consultation and meetings with DELWP and 
Melbourne Water, for the purpose of ensuring ease of ongoing management and their satisfaction with the 
proposed habitat creation. 

We have generally received positive feedback regarding the proposed action. Further stakeholder engagement and 
statutory public consultation will occur in accordance with state and Commonwealth requirements as the 
development progresses.  
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7.1.1. Indigenous stakeholders.  
A Cultural Heritage Management Plan was undertaken for the subject site and approved on 30th of December, 
2019 (CHMP 16634).  

Consultation during the CHMP was undertaken with both the former RAP applicant, the Wurundjeri Woi- wurrung 
Cultural Heritage Aboriginal Corporation (WWCHAC) and the current RAP applicant; the Bunurong Land Council 
Aboriginal Corporation (BLCAC).  

Since both were recognised as the representative of the respective and appropriate Aboriginal people, WWCHAC 
and the BLCAC conjointly had to be consulted for the purposes of obtaining an adequate assessment of the 
existence and significance of Aboriginal cultural heritage.  

7.2. Economic impact assessment  

Economic Impact Assessment (EIA) for the future development of the site reveals that the initial (CAPEX) 
investment of $11.7 million (land plus construction) will have an overall impact on economic output of $3.6 million 
as construction value – creating jobs and providing livelihoods to essential services in these testing times.  

It is estimated that 150 equivalent full time (EFT) jobs on site will be created for the construction phase. The 
residential component (including retirement living and the childcare) of the development is expected to 
accommodate up to 300 residents upon project completion, which have the capacity to support approximately $2-
3 million expenditure per annum. 
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8. Ecologically Sustainable Development  

The following sections provide a description of the proposed action in relation to the principles of ecologically 
sustainable development, as defined in the EPBC Act.  

8.1. Long and short-term socio-economic and environmental considerations  

The proposed development will deliver improved economic, environmental and social outcomes. The urban design 
incorporates a number of short- and longer-term considerations to ensure an equitable, high quality urban 
development is delivered to meet the needs of current and future generations.  

8.1.1. Economic benefits  
The proposed development will deliver 42 residential lots, approximately $3.6 million of civil works will be 
undertaken, providing jobs during construction to at least 150 personnel within the locality. The further provision 
(Subject to Council Approval) of a child-care facility will provide for long term income sources for the region, 
besides catering to new and young families.  

8.1.2. Environmental benefits  
It is considered that the proposed development will result in improved environmental outcomes through the 
development and rehabilitation of a disused and currently weed-dominated site. The redevelopment will deliver 
approximately 1.63 ha of Protected and managed open space, including newly created and high-quality habitat for 
the Growling Grass Frog.  

Experienced ecologists have been engaged to ensure that impacts to the environment are carefully considered and 
that the requirements of native species have been incorporated into the final design. The proposed development 
aims to improve environmental conditions along Stony Hill Creek and includes measures to create and enhance 
habitat for the Growling Grass Frog. This approach to environmental protection and rehabilitation is consistent 
with local government residential planning and strategies to redevelop riparian for habitat, water quality and linear 
open space purposes, and to manage waterways and wetlands for their ecological values, alongside their 
stormwater functions. These measures also support the outcomes of the Commonwealth-approved Sub-regional 
Species Strategy for Growling Grass Frog (DEPI 2013).  

The development also utilises land in an established area of Melbourne, and in doing so reduces the 
environmental impact of urban sprawl. This intensification of development in established communities also 
contributes to broader sustainability outcomes as Victorians are able to live closer to established services 
(including places of work), which helps to reduce the demand for new infrastructure.  

8.1.3. Social benefits  
The proposed development consists of generic residential, low cost and affordable retirement living, a 1,800m2 
child-care and a park reserve with playground amenities near the creek. In other words, child-care in close 
proximity to a play-ground for children, housing in close proximity to physical and recreational activities for the 
adults, and diverse housing (mix of affordable and high-end products, side by side), has been carefully envisaged 
for this project.  

All of the above contribute to a ‘live local, work local and play local’ concept of development. The social benefits of 
this kind of a development are outlined by Professor Billie Giles-Corti, Distinguished Professor at RMIT University 
and Director of its Urban Futures Enabling Capability Platform: ‘Effective placemaking considers the uses, activities, 
comfort and sociability of a space. Furthermore, social connection and enjoyment of a space can be enhanced 
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through inclusive, well connected, pedestrian friendly spaces’.  

This development not only strives to achieve the above, but also provides for the conservation of ecological values 
within the subject site, as described previously and in Section 8.4.  

8.2. The precautionary principle  

The precautionary principle states that a lack of full scientific certainty should not be used as a reason for 
postponing measures to prevent environmental degradation, where there are threats of serious or irreversible 
environmental damage. The precautionary principle has been incorporated into the proposed design and 
implementation of the development to minimise potential for long-term environmental impacts resulting from the 
project. Serious or irreversible environmental damage is not expected to occur as a result of the proposed 
development. Qualified ecologists, with considerable expertise with the threatened species located on site, have 
been engaged to ensure that the proposed development adopts a precautionary approach to the assessment of 
ecological impacts, ongoing management of ecological values on the site, and potential overall conservation 
outcomes.  

Ecological assessments for the Growling Grass Frog indicate that the quality of habitat at the proposed 
development site is currently low, due to land use and degradation at the site and an apparent absence of 
management. Key threatening processes, including particularly the lack of suitable wetland habitat at the site, is 
likely to have an impact on both potential recruitment on site as well as the suitability of the site as a movement 
corridor. Given the pressures of surrounding development and land-use, it is acknowledged by experts that active 
management of the species is essential to ensure persistence of the local population.  

Careful consideration of the design and implementation of a habitat corridor on the site is an example of how the 
proposed development has integrated the precautionary principle into on-ground planning. Two sizeable in-
stream wetlands will be constructed as part of the development and have been specifically designed to materially 
increase the amount and quality of GGF habitat, relative to existing conditions. All designs have considered the 
Victorian Government best-practice guidelines for habitat and wetland creation.  

8.3. The principle of inter-generational equity  

The principle of inter-generational equity states that the present generation should ensure that the health, 
diversity and productivity of the environment is maintained or enhanced for the benefit of future generations. As 
outlined above, there are a number of economic, environmental and social benefits associated with the proposed 
development. Many of these benefits are long-term and will have benefits for future generations (e.g. improved 
housing affordability and job creation).  

The proposed redevelopment also provides for improvement in the health, diversity and productivity of the 
environment. When compared to the current environmental health of the site, the proposed redevelopment aims 
to enhance the environmental values on site for the enjoyment of current and future generations. For example, 
the proposed redevelopment will result in the creation of a substantial area of new parkland and wetlands for 
passive use and enjoyment by the community.  

In addition to enhancing the environmental amenity of the site for future generations, the proposed development 
will rehabilitate sections of [waterway]. This is likely to result in improved water quality and potential foraging and 
dispersal habitat for the Growling Grass Frog. These measures support the improved environmental health and 
diversity of the local area and improve the likelihood that the site will support a diversity of native species, 
including threatened and migratory species, in the future.  

In the absence of remediation and habitat creation, it is plausible that the local population of the Growling Grass 
Frog will continue to decline over the long-term. The proposed redevelopment implements active measures which 
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aim to improve the viability and likelihood of persistence for the Growling Grass Frog on site.  

8.4. The conservation of biological diversity and ecological integrity  

The conservation of biological diversity and ecological integrity should be a fundamental consideration in decision 
making. It has been duly consideration through the design of the proposed redevelopment. The urban concept 
plan has been informed by comprehensive ecological and environmental studies (e.g. Ecolink Consulting 2013; 
2014; 2020a; 2020b) and incorporates strategies to improve conservation outcomes for threatened species, as well 
as resulting in the remediation and enhancement of a disused and weed-dominated land.  

GAAGE Developments has demonstrated a commitment to environmental conservation by integrating an 
enhanced habitat corridor into the design of the proposed redevelopment, including the creation of two large off-
stream offset wetlands even though no wetland habitat is proposed to be impacted. This central feature will create 
and manage habitat on site for the Growling Grass Frog.  

The current ecological integrity of the site has been degraded over a number of decades as a result of previous 
land uses; e.g. agricultural activities and presumed periods of disuse. Investment in environmental rehabilitation 
will help to restore both the ecological and biological integrity of the area, and will result in a net improvement in 
the environment. 

8.5. Improved valuation, pricing and incentive mechanisms which should be promoted  

This criterion does not apply due to the nature of the proposed redevelopment. The economic (and other) benefits 
as a result of the proposed development are outlined in Section 8.1. 
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9. Proponent Details  

GAAGE Developments is a one-stop development management firm that caters to clients for the entire project life-
cycle. The firm, currently in its fourth year of operation; primarily focusses on green-field land subdivisions and 
construction management of property development projects.  

On behalf of Jen & Jacq Developments Pty Ltd. and its proprietors, Thanh Hoai Luong and Cuong Van Nguyen (the 
current land owners of the subject site), GAAGE as the development managers for the project have undertaken 
their first EPBC Act referral. 

GAAGE’s vision is to deliver greenfield subdivision projects in the most sustainable manner, and is committed to 
educating and training all employees and contractors in environmental issues. In order to achieve its commitments 
and vision, GAAGE intends to:  

• Identify and implement best practice technologies and strategies for sustainable outcomes  

• Engage with its clients to apply sustainability strategies  

• Encourage collaboration, and communicate openly  

• Advocate and promote sustainability through involvement in networks, industry groups and community  

• Reduce the production of waste and raw material use, and improve energy efficiency through adoption of the 
waste hierarchy and sustainable procurement  

• Raise awareness around indigenous heritage and facilitate a company culture to support conservation and re-
usability of heritage artefacts and stone walls  

• Support suppliers and contractors to achieve similar high environmental standards.  
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10. Relevant Approvals and Conditions  

The subject site had an approved planning permit from the City of Melton in 2015, which was further extended in 
2017. Upon its expiry in 2019, the permit was re-issued in 2020 and amended in 2021; it is currently valid.  

In-order to extract ground water at the subject site, under the Water Act 1989, a bore construction license was 
obtained in May 2021. This was subsequently modified to suit the current plans in July, 2021 (WLE081056; 
attached). 

Condition 10 of the previous planning permit related to the development of a Weed Management Plan, 
Construction Environment Management Plan, GGF Work Method Statement, and Waterway Restoration Plan 
(demonstrating the in-stream wetland habitat), which have all now been developed (Ecolink Consulting & Perry 
Mills & Associates) and have been incorporated into this document and plans. The Construction Environment 
Management Plan and GGF Work Method Statement have been superseded (i.e. as no waterway works in current 
plan), and are no longer relevant. 
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11. Conclusion 

The proposed action will require the permanent removal of 3.37 ha of potential terrestrial habitat for GGF, and the 
temporary disturbance of 0.61 ha of terrestrial habitat for the creation of offset wetlands (total impact area of 3.98 
ha). The terrestrial habitat to be permanently removed (and that to be disturbed) is relatively poor quality, does 
not support wet habitat and is somewhat disjunct (c. 30+ m) from the Stony Hill Creek waterway. This terrestrial 
habitat is largely surrounded by residential development with some cropping to the west (proposed for 
development), and does not connect to any wetland habitat in the surrounding landscape within 1 km (considered 
to be the approximate upper range for potential overland connectivity for the species). In summary, the habitat 
proposed to be lost is considered unlikely to be regularly used (e.g. foraging), and highly unlikely to provide 
meaningful connectivity or dispersal habitat for the species. 

The offset proposed for the site consists of a habitat corridor of 1.63 ha in size, comprising: 

1. The Drainage Reserve, consisting of the Stony Hill Creek waterway and adjacent terrestrial habitat; this is 
proposed to comprise a mostly terrestrial habitat offset, as well as waterway habitat. This reserve is 1.02 ha in 
size, and approximately 60-70 m wide; it includes the 1-in-10 year flood zone, and virtually the entirety of the 1-
in-100 year flood zone. The Drainage Reserve will be managed to provide best practice habitat for GGF. 

2. The GGF Allotment, which consists of 0.61 ha. The purpose of the GGF Allotment is to provide for the creation 
of two off-stream wetlands, designed to support best practice breeding habitat for GGF, as well as surrounding 
terrestrial habitat.  

The amount of terrestrial habitat offset under the offset calculator is approximately 50%; however, as noted the 
terrestrial habitat lost is relatively poor quality, disjunct from the wet habitat on site, and does not appear to 
provide a functional connection to any other wet habitat in the landscape. Conversely, the offset terrestrial habitat 
will be maintained to provide high-quality terrestrial to facilitate movement north-south along the Stony Hill Creek 
corridor. 

The offset measures outlined above will provide a substantially increased amount and quality of wetland habitat, 
relative to what currently occurs on the site, which is a crucial consideration for the life cycle of this species. The 
proposed action increases the amount of wetland habitat by a factor of approximately seven (from c. 529 m2 to 
around 3,536 m2). This represents a wetland offset of 732%, based on the offsets calculator.  

Importantly, the currently existing habitat is not considered to support suitable breeding habitat. It is important to 
note that under chytrid fungus dynamics, the lifespans of bell frogs are significantly reduced, from potentially tens 
of years to often just a few years (e.g. TactEcol Consulting 2019; 2020c; J. Urlus unpub. data); hence, a large 
proportion of a breeding cohort will not survive each year. While the mortality of GGF individuals can be important 
at a population level in certain scenarios (e.g. local temporal extirpation), given the high fecundity of the species it 
is likely that a paucity of suitable breeding habitat is in general the most important factor in terms of the viability of 
a metapopulation over time. We note that this proposed action will provide a substantial amount of potential 
breeding habitat which is highly likely to have a net positive effect on the viability of the local metapopulation, 
relative to the existing conditions.  

We note the objectives of the EPBC Act relevant to this proposed action, namely the protection of the environment 
(particularly MNES), the conservation of biodiversity, and the promotion of ecologically sustainable development. 
We highlight that the status quo holds no discernible protection or conservation measures for the site, nor 
ecologically sustainable development.  

It is not considered practical or desirable in a holistic sense for the site to remain undeveloped in the long term. 
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The site occurs in a residential area, is zoned as Residential 1 by the Melton City Council, and supports no 
environmental overlays. The proposed action supports urban renewal and the implementation of state and local 
planning policy in creating residential lots as prescribed by the relevant zone. The proposed action will also 
improve environmental outcomes along Stony Hill Creek, and accords with the principles of ecologically 
sustainable development as outlined in Section 8. This includes the protection and enhancement of the Stony Hill 
Creek drainage reserve, and creation and maintenance of wetland habitat for the Growling Grass Frog that will be 
managed and monitored in the long term.  

In summary, the site is currently degraded and largely unmanaged, and supports relatively low quality habitat for 
GGF in general; it is considered unlikely to support breeding habitat. There are no plans or mechanisms in place 
that we are aware of to manage or improve habitat at this site. The proposed action, through the provision of the 
habitat corridor, will result in a large increase in wetland habitat, designed to support breeding by the species, and 
be managed to maintain this habitat quality into the future. The habitat corridor will also include approximately 
1.2 ha of terrestrial habitat preferred by the species, and managed in accordance with best practice guidelines for 
the species. In short, the proposed action is likely to have a substantial net benefit for the species in the area, by 
facilitate breeding within and movement through the site, and is likely to increase the viability of both the local 
Stony Hill Creek/Caroline Springs metapopulation, as well as the broader, and important, Kororoit Creek 
metapopulation. 
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