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without appropriate mitigation (e.g. sediment and erosion control and avoiding chemical spillages), 

especially if impacts occur during spawning, including (from DEWHA 2009b) (see Table 7):  

• lead to the long-term decrease in the size of an important population;  

• adversely affect habitat critical to the survival;  

• disrupt the breeding cycle of an important population; and 

• decrease the availability or quality of habitat to the extent that the species is likely to 

decline. 

Western Port Ramsar Site 

Although the construction of the Bypass will impact on Southern Brown Bandicoot populations 

which are contiguous with those in the Ramsar site, these impacts are unlikely to result in a 

significant impact to this species within the Ramsar site. This is based on the extent and continuity 

of habitat for the Southern Brown Bandicoot to the south of the Koo Wee Rup Bypass crossing 

over the Bunyip River Drain Complex, including known habitat extending around the shoreline of 

Western Port Bay and along estuarine reaches of drains draining the former Koo Wee Rup Swamp 

Although the proportion of habitat lost from the Bypass is small and there is continuity of 

populations of bandicoots with other areas outside the Ramsar site), habitat loss will be largely 

from key connective corridors and there will be a short-term impact to connectivity along the 

Bunyip River Drain Complex (Table 8). 

The key issue for the Ramsar site is to avoid sedimentation and chemical spills through best 

management practice. 

3.5.2 Species specific impact or referral guidelines under EPBC Act 

Southern Brown Bandicoot 

Under the draft referral guidelines (DSEWPaC 2011), there is a high risk of a significant impact 

occurring to the Southern Brown Bandicoot if a proposed action will result in: 

1. Loss or long-term modification of suitable habitat known or likely to support the species of 

greater than 5% in patches greater than 100 ha; and 

2. Reduced connectivity or fragmentation of suitable habitat known to support the species 

that results in a distance of greater than 50 m. 

Regarding Criterion 1, the loss of vegetation associated with the Bypass has been assessed in 

context of the polygon (‘patch’) delineating the area occupied by the Dalmore - Koo Wee Rup 

cluster of bandicoots (Ecology Australia 2009). Habitat linking the Inlets (Dalmore), Koo Wee 

Rup Swamp Lookout, Bunyip River Drain Complex and disused South Gippsland Railway Line is 

c. 270 ha (i.e. excluding the habitat along the existing Healesville Koo Wee Rup Road to Manks 

Road). The loss of vegetation associated with the Bypass will amount to c. 1.0 ha or 0.4% of the 

‘patch’. Thus, the 5% threshold is not triggered. 



Koo Wee Rup Bypass Fauna Management Plan  

 

  35 

The key criterion triggered is Criterion 2. Habitat and population connectivity is assumed to be 

temporarily lost or severely impaired along the Bunyip River Drain Complex during the 

construction phase and potentially thereafter until vegetation has regenerated to a sufficient height 

and artificial habitat has been established in unvegetated areas under the new bridge. Therefore, 

Criterion 2 is triggered in the short- to medium- term (i.e. potentially up to four years). Mitigation 

will aim to remediate the impact of reduction in connectivity in the long-term by re-establishing 

population connectivity along the Drain Complex under the new bridge. 

Construction of the Bypass poses a high risk for permanently severing core habitat connectivity for 

bandicoots along Railway Road/disused South Gippsland Railway Line. Therefore, considerable 

importance is placed on mitigation to restore this connectivity, such as the trialling of fauna 

underpasses and creation of the vegetated link on the western side of the Bypass alignment 

between Railway Road and Bunyip River Drain Complex. 

Growling Grass Frog 

Under Significant Impacts Guidelines (DEWHA 2009a), a significant impact to the Growling 

Grass Frog will occur if the following criteria are reached: 

1. Permanent removal or degradation of terrestrial habitat (e.g. between ponds, drainage lines 

or other temporary/permanent habitat) within 200 m of a water body; 

2. Removal or alteration of available terrestrial or aquatic habitat corridors; and 

3. Construction of physical barriers to movement between water bodies, such as roads and 

buildings. 

For the Growling Grass Frog, the Bypass will: 

• Result in loss of adjoining terrestrial habitat (i.e. pasture is potential dispersal habitat) 

where the carriageway passes within 200 m of, or crosses drains that are likely to be used 

as non-breeding habitat (e.g. McGregors Drain, Railway Road/disused South Gippsland 

Railway Line drains, and drains through paddocks between Manks Road and Railway 

Road and between the Bunyip River Drain Complex and Rossiter Road) or dams known to 

be used by the species (e.g. along Railway Road) (trigger Criterion 1); 

• Provide a physical barrier between dams (e.g. dams on either side of the carriageway to the 

north of Rossiter Road) or dams and drains (e.g. dams to the west of the alignment and 

McGregors Drain) resulting in the isolation of waterbodies from one another (trigger 

Criterion 3); and 

• Fragment habitat if fauna underpasses, which presently carry a high level of uncertainty, 

cannot re-establish frog movement and population and habitat continuity along Railway 

Road/disused South Gippsland Railway Line and between dams on either side of the 

alignment along Rossiter Road (trigger Criterion 2). 

As discussed in Section 3.5.1, there will be loss of habitat and connectivity impacts to the 

Growling Grass Frog (Table 6). However, given the geographic extent of the ‘important 
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population’ (i.e. extends from Officer/Pakenham to Koo Wee Rup), the impacts will be restricted 

to a small area in the south of the broader area occupied by the ‘important population’. The impacts 

in the south of the area occupied by the ‘important’ population are small in context of the entire 

area and therefore unlikely to be significant as defined under the EPBC Act. 

3.6 Impacts to Strategies Identified in the Subregional Strategy 

Construction of the Bypass will impact on strategies identified in the draft Subregional Strategy. 

The Strategy guides future investment and management for the Southern Brown Bandicoot to 

offset impacts associated with development within the expanded 2010 Urban Growth Boundary 

(UGB; Section 1.5.1). The Bypass will bisect sections of the ‘Corridor and Habitat Patch Network’ 

proposed outside of the UGB, including (Figure 3): 

• The ‘node’ proposed at the intersection of Railway Road/disused South Gippsland Railway 

Line, Bunyip River Drain Complex and existing Healesville Koo Wee Rup Road; and 

• Continuous Habitat Corridors proposed along Railway Road, Bunyip River Drain 

Complex and Manks/McKays Roads. 

The Bypass would affect the planned ‘node’ by reducing its potential size, although not 

substantially. For example, a potential 50 ha node would be reduced to 46.5 ha (note that the 

‘nodes’ proposed in the Subregional Strategy are notional and therefore currently do not have a 

specific size). More significantly, the Bypass would introduce barrier impacts which require 

mitigation measures of varying levels of certainty. 

Habitat and population connectivity is assumed to be lost in the short- to medium-term (i.e. 

potentially up to four years) along the Bunyip River Drain Complex during the construction phase 

and potentially thereafter until vegetation has regenerated to a sufficient height and artificial habitat 

has established in unvegetated areas under the new bridge. Mitigation will aim to remediate the 

impact of reduction in connectivity in the long-term by re-establishing population connectivity 

along the Drain Complex under the new bridge. 

In contrast, the crossing of Railway Road/disused South Gippsland Railway Line results in a high 

risk of permanent severance and therefore impacts to the viability of the ‘Corridor and Habitat 

Patch Network’ in this area. Therefore, the creation of the vegetated link on the western side of the 

Bypass alignment between Railway Road and Bunyip River Drain Complex is proposed to restore 

this link (though the habitat link is regarded as untested and experimental; see Section 3.2). 

With regards to the future/planned Habitat Corridor identified running northwest and southeast 

along Manks/McKays Roads through the existing Healesville Koo Wee Rup Road, there is almost 

certainly an existing barrier to Southern Brown Bandicoot movements. Bandicoots have been 

recorded as road kills along the existing Healesville Koo Wee Rup Road to Manks Road, and this 

may be due to attempts by bandicoots to cross the existing Road or bandicoots getting hit by 

vehicles whilst foraging on the edge of the road reserve. Furthermore, there are no crossing 

structures to assist bandicoot movements under the existing Road. In the absence of knowing the 
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extent of the barrier provided by the existing Healesville Koo Wee Rup Road in the 

Manks/McKays Road area, it is difficult to predict the impacts of construction of both options of 

the Bypass in this area, other than they are most likely to increase an existing barrier (Table 5). 

Construction works, including replacement of sections of McGregors Drain, may result in a 

temporary avoidance of this area by bandicoots, thereby discouraging any movements that may 

currently occur. 

Strategies identified for outside the expanded 2010 Urban Growth Boundary in the Subregional 

Strategy are intended as a guide to future investment in the Southern Brown Bandicoot and are not 

mandatory. However, where impacts are identified to strategies, DSEWPaC and DSE expect 

impact assessment incorporating measures to mitigate impacts (i.e. measures to mitigate barrier 

impacts and facilitate movement along the corridor; DSE 2011a; Clare White, DSE, pers. comm.). 

3.7 Impacts to Strategies Identified in the Former Koo Wee Rup Swamp Area 

The area impacted by the Bypass has been identified as *Core Habitat in the “Southern Brown 

Bandicoot Strategic Management Plan for the former Koo Wee Rup Swamp Area” (Ecology 

Australia 2009). The Plan has received approval from a Technical Reference Group comprising 

DSE, Melbourne Water, Cardinia Shire Council, Casey City Council and Royal Botanic Gardens 

Cranbourne. Core habitat of the Dalmore – Koo Wee Rup cluster that occurs along the Bunyip 

River Drain Complex and Railway Road/disused South Gippsland Railway Line is important to the 

viability of the bandicoot in the former Koo Wee Rup Swamp Area as it provides strategic links to 

other bandicoot clusters both inside and outside the Area. A number of priority objectives for 

management to minimise threats and ensure long-term viability of the bandicoot in the former Koo 

Wee Rup Swamp Area identified in the Plan relate to this core habitat. Those applicable to the 

Bypass project include: 

• Secure and protect known (e.g. core) habitat and habitat links (through planning scheme 

amendments); 

• Avoid future habitat loss and fragmentation (e.g. through rigorous assessments of 

developments and vegetation protection schemes); and 

• Increase and enhance habitat connectivity (i.e. through revegetation). 

*In the Southern Brown Bandicoot Strategic Management Plan for the former Koo Wee Rup 

Swamp Area” (Ecology Australia 2009), Core Habitat is defined as large areas of habitat (e.g. >3 

ha) which may support a large core or source population of bandicoots, and are well connected to 

other areas of known habitat.  Core habitat is critical for the long-term persistence of clusters, and 

requires protection and security in perpetuity.  Core habitat may also act as habitat links within a 

cluster. 

Construction of the Bypass through the Bunyip River Drain Complex and Railway Road/disused 

South Gippsland Railway Line will result in loss of core habitat amounting to c. 1.0 ha or 0.4% of 

the habitat supporting the Dalmore – Koo Wee Rup cluster of bandicoots. 

Construction of the Bypass will potentially reduce the viability of these areas functioning as a 

strategic link by severing the link along: 



Koo Wee Rup Bypass Fauna Management Plan  

 

  38 

• the Bunyip River Drain Complex in the short- to medium-term (i.e. up to four years) 

(assuming that the link can be restored in the longer-term); and 

• Railway Road/disused South Gippsland Railway Line, similarly in the short- to medium 

term and relying mostly on revegetation of new links to restore connectivity in the longer-

term. 
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Table 5 Koo Wee Rup Bypass: Impact Assessment for the Southern Brown Bandicoot 

Identified 

Habitat Areas 

Impacts in Identified Habitat Areas Mitigation Residual Risk Impact Summary 

 Habitat Loss Connectivity  Construction 

Disturbance 

Subregional 

Strategy 

Key Strategies / Level of Confidence   

Manks Road and 

existing 

Healesville Koo 

Wee Rup Road – 

“No 

Roundabout” 

0.44 ha Moderate Moderate Moderate Revegetation and fencing of 20 m wide 

habitat link along re-aligned McGregors 

Drain: Low-moderate 

Underpasses: Low 

Construction EMP: Mod-high 

Predator Control – 5 years: High 

Moderate • Probably not a significant impact under the EPBC Act. 

• Some impact on Subregional Strategy. 

“Roundabout 

Option” 

0.70 ha Moderate Moderate Moderate 

Railway 

Road/disused 

South Gippsland 

Railway Line 

Reserve 

0.17 ha High High High Revegetation and fencing of 70-110 m 

wide habitat link on western side and of 

triangular parcel of land to east of Bypass: 

Moderate 

Underpasses: Low 

Construction EMP: Mod-high 

Predator Control – 5 years: High 

Moderate • Significant impact under the EPBC Act. 

• Demonstrable impact on existing core habitat of Subregional 

Strategy. 

• Emphasis on revegetation of new link to restore long-term 

connectivity. 

Bunyip River 

Drain Complex 

c. 0.8 ha Very high High to Very 

High 

Very High Revegetation of all disturbed areas and 

use of artificial habitat, as required: High 

Bridging: High 

Construction EMP: Mod-high 

Predator Control – 5 years: High 

Moderate • Significant impact under the EPBC Act. 

• Demonstrable impact on existing core habitat of Subregional 

Strategy. 

• Emphasis on revegetation and artificial habitat to restore 

long-term connectivity. 
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Table 6 Koo Wee Rup Bypass: Impact Assessment for the Growling Grass Frog 

 

Identified Habitat 

Areas 

Impacts in Identified Habitat Areas Mitigation Residual Risk Impact Summary 

 Habitat Loss Connectivity  Construction 

Disturbance 

Sedimentation 

and Spills 

Subregional 

Strategy 

Key Strategies / Level of 

Confidence 

  

Manks Road to 

Railway Road 

(includes existing 

Healesville Koo 

Wee Rup Road) – 

“No Roundabout” 

option  

0.44 ha of indigenous 

vegetation 

6.5 ha of pasture 

Moderate Moderate Moderate Not Applicable Revegetation: Mod-high 

Underpasses: Low 

Construction EMP: Mod-high 

Re-aligned McGregors Drain: 

Mod-high 

Moderate • Probably not a significant impact under the EPBC Act. 

• Likelihood of increased barrier effects at Manks Road. 

• Likelihood of barrier effects through pasture. 

• Barrier effects potentially mitigated by habitat restoration along re-

aligned McGregors Drain. 

“Roundabout” 

Option 

0.70 ha of indigenous 

vegetation 

10.5 ha of pasture 

Moderate Moderate Moderate Not Applicable 

Railway Road to 

Bunyip River Drain 

Complex 

0.17 ha of indigenous 

vegetation 

2.0 ha of pasture 

High Moderate Moderate Not Applicable Revegetation: Mod-high 

Underpasses: Low 

Construction EMP: Mod-high 

Moderate • Probably not a significant impact under the EPBC Act. 

• Likelihood of barrier effects along drains of Railway Road/disused 

South Gippsland Railway Line. 

• Likelihood of barrier effects through pasture. 

• Key mitigation strategy is incorporating Growling Grass Frog 

dispersal habitat into revegetated western habitat link and triangular 

parcel at intersection of Railway Road and Bunyip River Drain 

Complex. 

Bunyip River Drain 

Complex to South 

Gippsland Highway 

1.3 ha of indigenous 

vegetation 

5.0 ha of pasture 

High Moderate Moderate Not Applicable Revegetation: Mod-high 

Series of culverts: Low - 

moderate 

Construction EMP: Mod-high 

Moderate • Probably not a significant impact under the EPBC Act. 

• Likelihood of increased barrier effects at Rossiter Road and possibly 

South Gippsland Highway. 

• Series of large culverts under section of Bypass running through 

pasture could potentially mitigate any barrier effects. 

• Potential for constructing Growling Grass Frog breeding habitat 

within area of Public Acquisition Overlay. 
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Table 7 Koo Wee Rup Bypass: Estimated construction disturbance and sedimentation impacts for the Australian Grayling 

Identified Habitat 

Areas 

Impacts in Identified Habitat Areas Mitigation Residual Risk Impact Summary 

 Habitat Loss Connectivity  Construction 

Disturbance 

Sedimentation 

and Spills 

Altered 

Hydrology 

Subregional 

Strategy 

Key Strategies / Level of 

Confidence 

  

Bunyip River Drain 

Complex  

No loss of habitat Low Moderate Moderate Negligible Not Applicable Revegetation: Mod-high 

Construction EMP: Mod-high – 

particular EMP focus on most 

sensitive periods - the spawning 

period (March to April) and peak 

juvenile migration period 

(November and December). 

Moderate • A significant impact under the EPBC Act is not 

expected. 

• Impacts to Australian Grayling can be avoided through 

designating a No-Go-Zone along the Bunyip River and 

strict adherence to best practice sediment control and 

spill contingencies (see VicRoads PEPS, EPA and MW 

standards). 

 

 

Table 8 Koo Wee Rup Bypass: Impact Assessment for the Western Port Ramsar site 

Identified Habitat 

Areas 

Impacts in Identified Habitat Areas Mitigation Residual Risk Impact Summary 

 Habitat Loss Connectivity  Ecological 

Character 

Description 

Sedimentation 

and Spills 

Subregional 

Strategy 

Key Strategies / Level of 

Confidence 

  

Western Port 

Ramsar Site  

No loss of habitat Loss of habitat 

connectivity 

upstream 

Moderate-high  

Moderate-high Moderate Not Applicable Revegetation of all disturbed 

areas and use of artificial 

habitat, as required: High 

Bridging: High 

Construction EMP: Mod-high 

Predator Control – 5 years: High 

Moderate • A significant impact under the EPBC Act is not expected. 

• There will be impacts to the Southern Brown Bandicoot from the Bypass 

due to impacts to key connective corridors and the bandicoot is an 

important component of the Ecological Character of the Ramsar site.  

Significant impacts are considered unlikely due to the extent and 

continuity of habitat for the bandicoot within the Ramsar site, and 

linkages to other areas outside the Ramsar site. 

• Other impacts to the Ramsar site can be avoided through strict 

adherence to best practice sediment control and spill contingencies (see 

VicRoads PEPS, EPA and MW standards). 
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3.8 Cumulative Impacts 

This section addresses cumulative impacts to the species occurring in the former Koo Wee Rup 

Swamp Area Subregion. 

3.8.1 Melbourne Water’s Bunyip Main Drain Bank Rehabilitation Works 

Melbourne Water is planning to undertake Stages 5 and 6 of the Bunyip Main Drain Improvement 

Works Implementation Strategy 2000 (GHD 2000). The project involves bank stabilisation works 

to reduce the risk of embankment and levee failure, erosion and sediment into Western Port Bay 

and increase the flood capacity of the Main Drain to improve flood protection for adjoining 

agricultural and residential properties. Melbourne Water has prepared a number of documents for 

the project, including a Flora and Fauna Assessment, Fauna Management Plan and Referral under 

the EPBC Act (see Melbourne Water Waterways and Stormwater Quality Alliance or MWWSQA 

2011a and 2011b and Melbourne Water 2011). 

The works area is a 4 km reach of drain located between Eleven Mile Road at Cora Lynn, and 

Thirteen Mile Road at Vervale. The lowest reach of works is c. 2.5 km upstream of Cora Lynn or 

c. 16.2 km upstream of where the new bridge will pass over the Bunyip River/Main Drain. Work 

will involve total removal of vegetation from the south bank (c. 7.6 ha), earthworks to layback the 

south bank, construction of a maintenance track and increase in levee height, removal of vegetation 

along Main Drain Road (c. 4.4 ha) and realignment of the Road. Works are expected to take place 

over a 16 week period in spring and summer, with revegetation commencing during autumn when 

conditions for planting are favourable. 

In the absence of appropriate management strategies, MWWSQA (2011a) considered that the 

works are likely to result in a significant impact to the Southern Brown Bandicoot as defined by 

the EPBC Act through a reduction in the area of occupancy of the species (i.e. 12 ha) and 

fragmentation of the Bunyip Main Drain habitat corridor in the short to medium term. In an effort 

to minimise the likelihood of a significant impact to this species, a number of management actions 

are proposed. The most important of these include revegetation of the lower bank and provision of 

alternative habitat structures following construction to restore the connectivity to habitat upstream 

and downstream of the works area and provide protection from predation.  

MWWSQA (2011a) also considered that the Growling Grass Frog is likely to disperse along the 

Main Drain, but unlikely to reside permanently in the works area. Therefore, MWWSQA (2011a) 

considered that significant impacts to this species were unlikely. 

MWWSQA (2011a) regarded the impacts (i.e. 12 ha of habitat loss) associated with the Bunyip 

Main Drain project to the Southern Brown Bandicoot as short to medium term impacts, and with 

revegetation, habitat should be returned in three years (Table 9). Combined impacts associated 

with the Koo Wee Rup Bypass and Bunyip Main Drain to the Southern Brown Bandicoot will 

include:  
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• a permanent loss of c. 0.8 ha of habitat; 

• a short- to medium-term (up to four years) severance of habitat along the Bunyip River 

Drain Complex, until revegetation in decommissioned areas and artificial habitat under the 

bridge has established to provide sufficient cover to facilitate movement; and 

• a high risk of permanent connectivity impacts at Railway Road/disused South Gippsland 

Railway Line which will be mitigated in the short- to medium-term with a created habitat 

link on western side of Bypass alignment (Table 9). 

The Koo Wee Rup Bypass and Bunyip Main Drain Bank Stabilisation projects will be 

implemented over the same timeframe.  Therefore, there will be potential cumulative impacts, 

including: 

• Medium-term loss of habitat; and 

• Medium-term loss of habitat connectivity. 

 

Table 9 Koo Wee Rup Bypass: assessment of cumulative impacts with the Bunyip 

Main Drain Bank Stabilisation Project (BMDBS)  

Project/Option Overall 

habitat Loss 

Area (ha) 

recovered and 

timeframe 

Permanent 

habitat loss 

Connectivity impact 

Koo Wee Rup Bypass 

Bunyip River Drain 

Complex 

0.8 ha 0.62 ha over 4 

years 

0.18 ha 

(assuming 

permanent 

loss under 

bridge) 

Moderate to high potential to 

mitigate connectivity impacts 

in long-term 

Railway 

Road/disused South 

Gippsland Railway 

Line Reserve 

0.17 ha  0 0.17 ha High risk of permanent 

connectivity impact, 

mitigated with a created 

habitat link on the western 

side of the Bypass alignment 

Existing Healesville 

Koo Wee Rup Road 

0.44-0.70  ha 0 0.44-0.70 ha Likely fragmentation effects 

at Manks Road. 

Koo Wee Rup 

Bypass Overall 

1.4-1.7 ha 0.62 ha over 4 

years 

0.79-1.08 ha High risk of significant 

connectivity impact in the 

short- to medium-term. 

Moderate risk of decreased 

connectivity in long-term. 
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Project/Option Overall 

habitat Loss 

Area (ha) 

recovered and 

timeframe 

Permanent 

habitat loss 

Connectivity impact 

Reliance on revegetation of 

new link to mitigate 

connectivity at Railway Road 

and on revegetation and 

artificial habitat to restore 

long-term connectivity along 

Bunyip Drains. 

Bunyip Main Drain Bank Stabilisation (BMDS) 

Bunyip Main Drain 12.0 ha 12.0 ha over 3 

years 

Potential to 

re-establish 

most habitat 

Significant short- to medium-

term impact on connectivity 

(up to 3 years), but only on 

one of six habitat corridors.  

High potential to re-establish 

connectivity in 3 years 

Koo Wee Rup Bypass and Bunyip Main Drain Bank Stabilisation (BMDBS) combined 

Koo Wee Rup 

Bypass Overall and 

BMDBS 

13.4-13.7 ha 12.62 ha over 3-4 

years 

0.79-1.08 ha High risk of significant 

connectivity impact at 

Railway Road/disused South 

Gippsland Railway Line, 

mitigated with a created 

habitat link on the western 

side of the Bypass alignment 
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4 Management Plan Objectives 

4.1 Objectives 

The habitats in the project area are significant in context of: 

• local populations of the Southern Brown Bandicoot, Growling Grass Frog and Australian 

Grayling; 

• strategic importance to populations of the Southern Brown Bandicoot in the former Koo 

Wee Rup Swamp Sub-region, the Growling Grass Frog in the Officer/Pakenham/Koo Wee 

Rup area and Australian Grayling in Western Port Bay (and possibly further afield); and 

• providing habitat and population continuity with the Western Port Ramsar site. 

Based on this significance, the purpose of this Plan is to provide detailed management activities 

necessary for protection and maintenance of populations and habitats to maximise the long-term 

viability of the Southern Brown Bandicoot, Growling Grass Frog and Australian Grayling in the 

project area. 

More specific objectives of the Plan include: 

• minimising the unavoidable loss of habitat; 

• avoiding accidental loss of or injury to animals as a result of construction activities; 

• minimising loss of animals as a result of road operation; 

• maximising the potential for movement of Southern Brown Bandicoots, Growling Grass 

Frogs and other native species across the Bypass alignment; and 

• facilitating animal movement required for population continuity and gene flow. 

The Plan is divided into the three stages of construction and operation: 

1. Pre-construction, including baseline monitoring of threatened species, minimising the 

construction corridor width, habitat protection and enhancement measures (e.g. construct 

protective fencing around No-Go-Zones, install sediment fences and establishment of 

habitat corridors), implement water quality monitoring, contractor induction and 

implementation of predator control; 

2. Construction, including searches for, and capture of animals from construction areas and 

release to suitable areas immediately prior to construction taking place, or capture of 

animals from areas where an environmental incident occurs, construction phase monitoring 

of threatened species, on-going habitat enhancement (e.g. weed control) and protection 

measures, Chytrid Fungus controls, on-going water quality monitoring  and on-going 

predator control; and 
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3. Post-construction (Operation), including site rehabilitation and monitoring, ongoing weed 

management, fauna monitoring requirements, fencing to minimise fauna road kill and on-

going predator control. 

 

4.2 Management Plan Review 

VicRoads will undertake formal reviews of this Management Plan, including consultation with 

DSE and DSEWPaC. 

The Management Plan will be implemented for six years (incorporating the pre-construction and 

construction phases). 

A formal review will be undertaken with DSE and occur: 

• Towards the completion of construction of key areas (e.g. Railway Road/disused South 

Gippsland Railway Line and Bunyip River Drain Complex); 

• Towards the completion of construction (approximately three years); and 

• Prior to ceasing predator control (approximately five years). 

Annual internal reviews of progress will be undertaken throughout the life of the plan. 

During the formal reviews, performance criteria will be assessed and recommendations proposed 

to improve management actions or strategies, if considered necessary, under an Adaptive 

Management Framework. The reviews will consider the results of the most up-to-date research, 

especially on strategies for facilitating the movement of threatened species across roadways (see 

Ecology Australia 2011a). 

Any changes proposed by Contractors to the design or conservation actions in this TFMP would 

need to be discussed with VicRoads, DSE and a qualified zoologist and possibly DSEWPaC. 
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5 Fauna Management Requirements 

5.1 Project-wide Management Actions 

5.1.1 Pre-construction Phase 

Site Induction 

In order to gain adherence to the actions proposed to protect habitat or avoid direct impacts/loss of 

Southern Brown Bandicoots, Growling Grass Frogs and Australian Grayling during construction, 

the objectives of the site induction are to familiarise and engage the support of site personnel with 

the: 

• significance of project area and habitats for supporting three EPBC and FFG listed fauna 

species; 

• environmental objectives of this FMP; and 

• status, appearance and ecology of the Southern Brown Bandicoot, Growling Grass Frog 

and Australian Grayling, including the importance of the lower Bunyip River reaches to 

the Australian Grayling. 

Thus, prior to commencement of construction activities, a qualified zoologist will prepare an 

induction toolkit and conduct an on-site workshop to induct the supervising personnel (i.e. 

VicRoads and Contractor). The zoologist will explain the: 

• significance of project area, environmental sensitive areas and important habitats; 

• important habitats where Southern Brown Bandicoots are known to occur include the 

existing Healesville Koo Wee Rup Road from Manks Road southward, Railway 

Road/disused South Gippsland Railway Line and Bunyip River Drain Complex; 

• FMP objectives, including vegetation/habitat clearance procedures and protection of 

important habitats (e.g. Bunyip Main Drain); 

• status, appearance and ecology of the Southern Brown Bandicoot, Growling Grass Frog  

and Australian Grayling; 

• importance of adhering to ‘no-go-zones’ in relation to habitat protection, sediment and 

erosion controls; 

• importance of adhering to hygiene protocols for weed control to help prevent the spread of 

weeds and control of disease in frogs (NSW NPWS 2001) to help prevent the spread of 

Chytrid fungus; 

• roles of the Commonwealth EPBC Act and Victorian FFG Act, including the threatened 

species lists and Ramsar Wetlands (i.e. Westernport Ramsar site); 
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• need for site personnel to immediately contact VicRoads and engage a qualified zoologist 

or Wildlife Specialist for fauna capture and release in the event that Southern Brown 

Bandicoots or Growling Grass Frogs are found during construction activities; and 

• requirement for the contractor to contact VicRoads and engage a fish biologist 

immediately in the event of an environmental incident to the Bunyip River/Main Drain. 

The Contractor Supervisors (e.g. Environment Officer) will conduct on-site inductions with site 

personnel. 

Posters and flyers will be distributed throughout the Site Compound explaining the above 

information. Furthermore, the Contractor will hold regular (e.g. weekly) Toolbox meeting with the 

Construction Team. 

Minimising the Construction Area/Corridor Width 

VicRoads has minimised the width of the construction corridor in key areas to minimise habitat 

removal of the Southern Brown Bandicoot, Growling Grass Frog and Australian Grayling (Figures 

4, 5 and 6). 

The general construction corridor width is 60 m through pasture (i.e. through potential Growling 

Grass Frog foraging habitat). This has been narrowed to 40 m through the crossing of: 

• Railway Road/disused South Gippsland Railway Line, to minimise loss of core habitat for 

the Southern Brown Bandicoot and potential linkage habitat for the Growling Grass Frog; 

• Bunyip River Drain Complex to minimise loss of core habitat for the Southern Brown 

Bandicoot and riparian vegetation for the Australian Grayling. 

Construct Protective Fencing around No-Go-Zones 

Protective fencing will be installed along the boundary of the Construction Area to clearly 

delineate No-Go-Zones. No-Go-Zones include habitat adjoining the construction corridor boundary 

that will not be impacted by Bypass Construction. 

For the Southern Brown Bandicoot, No-Go-Zones include areas of Swamp Scrub along McKays 

Road and McGregors Drain, Swamp Scrub and Swampy Woodland along Railway Road/disused 

South Gippsland Railway Line and Swamp Scrub and associated habitats along the Bunyip River 

Drain Complex. In general, the type of fencing installed will be buried into the ground to prevent 

animals returning to the Construction Area following relocation. However, as discussed in Section 

3.4.3, the construction zone through the Bunyip River Drain Complex will be fenced with high 

visibility fencing that is permeable to Southern Brown Bandicoots to permit any potential (rare) 

movement of bandicoots across the construction zone at night.  

Protective fencing will be installed on either side of the Bypass and along the south side of 

Railway Road in a manner to encourage the bandicoots to use either the fauna underpasses or the 

new corridor vegetation. 
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For the Growling Grass Frog, fencing will protect adjoining areas of pasture (foraging and 

movement habitat) and nearby dams by preventing machinery from moving outside of the 

construction corridor. Important areas of linkage habitat adjoining the construction corridor that 

will be protected include: Swamp Scrub along McKays Road and McGregors Drain; Swamp Scrub 

and Swampy Woodland in drains along Railway Road/disused South Gippsland Railway Line; and 

Swamp Scrub, Swampy Woodland, Tall Marsh and Aquatic Herbland along Rossiter Road drain; 

and Swamp Scrub and Swampy Woodland along the South Gippsland Highway. The fencing 

installed for Growling Grass Frogs will be buried into the ground to prevent frogs from potentially 

moving into the Construction Area following relocation. 

For the Australian Grayling, protective fencing will be installed to minimise the construction 

corridor width across the Bunyip River/Main Drain. Protective fencing will also be installed 

perpendicular to the construction corridor/parallel to the Bunyip River to delineate the River as a 

No-Go-Zone and protect it during construction. Protective fencing will extend along the length of 

the Bunyip River as far as access is permitted to the Oil Pipe crossing (see Figure 6). 

Establishment of Additional Habitat Corridors 

VicRoads will prepare a Revegetation and Habitat Restoration Plan which will detail revegetation 

activities for decommissioned work areas and additional habitat corridors, including revegetation 

of:  

• (i) the habitat corridor on the western side of the Bypass from Railway Road to the Bunyip 

River Drain Complex; 

• (ii) the habitat corridor on the western side of the re-aligned McGregors Drain; and  

• (iii) the “triangle land” on the eastern side of the alignment at the junction of Railway 

Road and the Bunyip River Drain Complex (Figure 4). 

It will also address (iv) artificial habitat under the new bridge over the Bunyip River Drain 

Complex for the Southern Brown Bandicoot.  

The Plan will document the revegetation activities required to create suitable Southern Brown 

Bandicoot and Growling Grass Frog habitat, including details of: 

• plant species; 

• source materials – seed stocks, etc., and lead time required to propagate tube stock, etc; 

• plant densities; 

• other methods (e.g. direct seeding); 

• grazing/browsing (e.g. fencing requirements); and 

• a revegetation monitoring program. 
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Western habitat corridor 

VicRoads will undertake revegetation of a habitat corridor running along the western side of the 

Bypass alignment between Railway Road/disused South Gippsland Railway Line and the Bunyip 

River Drain Complex. The objective of the new habitat corridor is to:  

• provide greater certainty for restoring long-term connectivity severed particularly by the 

Railway Road crossing - the utility of fauna underpasses remains unproven. 

The western habitat corridor: 

• should also help mitigate the losses associated with the Bypass to the habitat corridors and 

node of the ‘Habitat Corridor and Patch Network’ proposed in the Southern Brown 

Bandicoot Sub-regional Strategy; and 

• will potentially contribute to the threatened fauna species offsets, to offset habitat losses or 

compensate for other impacts to the species which cannot be avoided as required under the 

EPBC Act (Section 3.2). 

The western corridor: 

• will extend from the western road reserve boundary to the western boundary of the 

“triangle land” to be purchased at the intersection of Railway Road and Bunyip River 

Drain Complex and generally vary from 70-110 m in width (though reduced to a 30 m strip 

to the east of the house); 

• should be planted out to support dense vegetation to provide cover for bandicoots (i.e. 50-

80% average foliage cover in the 0.2-1.0 m height range);  

• should incorporate Growling Grass Frog dispersal habitat (e.g. a drain vegetated with 

aquatic vegetation); and 

• will require a bandicoot- and frog-proof fence constructed along the western boundary of 

the Bypass to prevent animals from moving onto the road and getting killed by motor 

vehicles (e.g. the fence would need to be buried into the ground to prevent bandicoots 

burrowing underneath). 

Due to property access restrictions, VicRoads has been unable to establish Stage 1 of revegetation 

of the triangle land, the 10 m wide vegetation habitat corridor which was to run between Railway 

Road and the Bunyip River Drain Complex, during the pre-construction period.  Therefore, 

VicRoads has proposed a temporary habitat corridor to provide bandicoot movement prior to 

Stages 1 and 2 revegetation in spring 2013. 

• The key short-term aim of the temporary habitat corridor is to facilitate Southern Brown 

Bandicoot movement along the temporary habitat corridor between Railway Road/South 

Gippsland Railway Line while habitat is regenerating, as opposed to the Southern Brown 

Bandicoot attempting to occupy the corridor while it is still developing and providing 

insufficient cover. 
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• The temporary habitat corridor will be created by permitting grass to grow long (i.e. fenced 

from livestock grazing) in the temporary habitat corridor. 

• Logs suitable for shelter (i.e. with hollows), are considered to be too difficult to source, 

therefore, the temporary habitat corridor could include a few logs in the corridor. 

• A combination of Southern Brown Bandicoot shelters/artificial boxes and ‘scrub piles’, 

evenly spaced along the 270 m long temporary habitat corridor is proposed. 

• Ten Shelters/boxes and 10 ‘scrub piles’, and using 10 shelters and 10 ‘scrub piles’ will be 

alternately placed in the temporary habitat corridor and spaced at c 15 m intervals.  

• Although Southern Brown Bandicoots are known to use various structures for shelter, 

including car bodies, under houses and artificial shelters, the time taken for bandicoots to 

acclimatise and use the shelters/artificial boxes is not known. Thus, the use of ‘scrub piles’ 

with a more ‘natural look’, is proposed in combination with the design of shelters known 

to be used by Southern Brown Bandicoots elsewhere in southern Victoria.  In the short-

term, the ‘scrub piles’ would be available for use by bandicoots, if the bandicoots need 

time to familiarise or become accustomed to the shelters. 

• The ‘scrub piles’ can measure c. 5 m in diameter and stand about 1 m high, with stems, 

branches and foliage loosely jumbled to permit bandicoot entry. 

• The ‘scrub piles’ could comprise off-cuts or piles of Swamp Paperbark (Melaleuca 

ericifolia) stems, branches and foliage. 

• If Swamp Paperbark cannot easily be sourced, any scrub material will suffice, for example, 

Burgan and exotic tree/shrub species.  The important point is that the material sourced has 

lost its seed, and therefore, will not become a future weed problem. 

• The ‘scrub piles’ could be shifted into the revegetation zones as these are being planted 

out. 

• The temporary habitat corridor will be provided in the context of Predator Control being 

undertaken to reduce predation pressure on bandicoots. 

• Given the importance of the material sourced for the ‘scrub piles’ (i.e. weed seed free, 

etc.), we recommend that the task of ‘scrub pile’ provision be delivered by a suitably 

qualified revegetation expert, that is: 

o likely to know where to source appropriate material for use in the ‘scrub piles’; 

o fully aware of weed issues, and therefore, would use appropriate material to avoid 

future weed problems; 

o aware of fauna species and issues and so would understand the layout and design 

of a temporary Southern Brown Bandicoot habitat corridor; and 

o can incorporate the temporary habitat corridor into the Revegetation and Habitat 

Restoration Plan. 



Koo Wee Rup Bypass Fauna Management Plan  

 

  52 

Habitat corridor along re-aligned McGregors Drain 

VicRoads will also revegetate a 20 m wide habitat corridor along the western side of the re-aligned 

McGregors Drain from Manks Road to reconnect with the existing McGregors Drain/Healesville 

Koo Wee Rup Road. The objective is to relocate the habitat corridor lost from along the existing 

McGregors Drain at the Manks/McKays Road and Healesville Koo Wee Rup Road intersection to 

the western side of the new road and link this back to retained areas of McGregors Drain in the 

south. It will also support an understorey structure of 50-80% average foliage density in the 0.2-1.0 

m height range. The vegetated corridor will require fauna fencing in accordance with the Fauna 

Infrastructure Report (Ecology Australia 2013) in order to prevent animals from moving onto the 

road and getting killed by motor vehicles. Aquatic vegetation will be planted into the re-aligned 

drain to provide Growling Grass Frog dispersal habitat. 

Revegetation of the “triangular land” 

Revegetation of the 3 ha “triangular land” on the eastern side of the alignment will create 

additional habitat for the Southern Brown Bandicoot at the intersection of Railway Road and 

Bunyip River Drain Complex that is contiguous with core habitat along the Drain Complex. 

Revegetation of the land: 

• should assist with mitigating losses associated with the Bypass to the habitat corridors and 

node of the ‘Habitat Corridor and Patch Network’ proposed in the Southern Brown 

Bandicoot Sub-regional Strategy; and 

• will potentially contribute to the threatened fauna species offsets, to offset habitat losses or 

compensate for other impacts to the species which cannot be avoided as required under the 

EPBC Act. 

Revegetation of the 3 ha “triangular land” will also support an understorey structure of 50-80% 

average foliage density in the 0.2-1.0 m height range and require bandicoot-proof fencing along the 

eastern boundary of the new road in order to minimise road killed bandicoots and facilitate 

predator control activities. Provision should be made in low-lying areas for Growling Grass frog 

dispersal habitat. 

Consideration was given to installing a predator-proof fence around the western habitat corridor 

and the “triangle land”. However, this was not pursued further based on the fact that there is 

currently an abundance of unfenced habitat along Railway Road/disused South Gippsland Railway 

Line and the Bunyip River Drain Complex that bandicoots are persisting in. Implementation of 

predator control will assist the bandicoot population in these unfenced habitats. Therefore, the 

main aim of fencing was deemed to be to prevent animals moving onto the new road following 

Bypass construction via the installation of bandicoot-proof fencing. 

A list of plant species suitable for use in Southern Brown Bandicoot and Growling Grass Frog 

habitats is provided in Appendix 5. 
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5.1.2 Construction Phase 

Site Inductions 

Site inductions will continue for any new construction personnel entering the construction area 

during the construction phase. 

Protective fencing around No-Go-Zones and Minimising the Construction Corridor 

Protective fencing installed during the pre-construction phase to identify No-Go-Zones, protect 

sensitive habitat and minimise the construction area/corridor width will be regularly inspected and 

maintained during the construction phase. 

Pre-clearance fauna surveys 

Animal capture and release protocols are described in Section 6.1 for the Southern Brown 

Bandicoot and Section 6.2 for the Growling Grass Frog. For both species, a pre-clearance fauna 

survey needs to be undertaken immediately prior to vegetation clearance. A second survey will be 

undertaken immediately following vegetation clearance to rescue any animals still within the 

Construction Area. 

For the Southern Brown Bandicoot, the areas requiring pre-clearance searches include Manks and 

McKays Road reserves, McGregors Drain, Railway Road/disused South Gippsland Railway Line 

and the Bunyip River Drain Complex. The need for cage trapping to remove Southern Brown 

Bandicoots from the Construction Area may be required. 

For the Growling Grass Frog, pre-clearance surveys will need to be undertaken throughout the 

entire alignment. Key areas include sections of the alignment crossing drains or passing close to 

dams and drains. Pre-clearance surveys will include diurnal pre-clearance walk throughs and active 

searches immediately prior to clearing (all seasons), nocturnal spotlighting of waterbodies (during 

the active/breeding season) and sifting through vegetation and soil removed from construction 

areas for fogs (all seasons). Chytrid Fungus controls will be implemented during capture and 

release events. 

Daily searches of the Construction Area prior to works re-commencing 

Due to removal of vegetation and noise and visual disturbance associated with construction 

activities, active Construction Areas will presumably be unattractive to most fauna. Furthermore, 

the fence installed around the boundary of Construction Areas will attempt to prevent animals 

entering the Construction Area (i.e. will be buried into the ground). However, in the event that 

fauna may enter the Construction Area during the night and become trapped, each day prior to 

works commencing, the Site Supervisor/Site Environment Officer will undertake an active search 

of the immediate construction area within the areas of fauna habitat until such time as site 

vegetation clearing activities are complete in that area. On completion of vegetation clearing the 

Project’s Ecologist, in consultation with DSE, shall advise when daily searches are no longer 

required to find fauna hiding within the vegetation. These will be conducted in order to avoid 
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accidental injury or death to animals during construction activities. If fauna are found trapped in 

the Construction Area, a Wildlife Specialist will be contacted and asked to capture and release the 

animal if it is uninjured, or transport the animal to a veterinary Surgeon or a Wildlife Shelter for 

treatment/ rehabilitation. 

For the Southern Brown Bandicoot, the most important areas where this may potentially occur are 

areas of known habitat bisected by the alignment, including: (i) the Manks/McKays Roads and 

existing Healesville Koo Wee Rup Road (McGregors Drain) intersection; (ii) Railway 

Road/disused South Gippsland Railway Line; and (iii) Bunyip River Drain Complex.  

For the Growling Grass Frog, the most important areas where this may potentially occur are areas 

of known breeding habitat near to the alignment, such as: (i) the dam along Railway Road and to 

the west of the alignment; and (ii) potential linkage habitat bisected by the alignment, including 

Manks/McKays Roads drains, existing Healesville Koo Wee Rup Road (McGregors Drain), 

Railway Road/disused South Gippsland Railway Line drain and Rossiter Road Drain. 

5.1.3 Post-construction Phase 

Removal of Protective Fencing from around No-Go-Zones 

Protective fences installed during the pre-construction phase and maintained during construction 

will be removed once all construction activities have been completed. It may be prudent to leave 

protective fences in place for 2 years post construction until areas have been 

rehabilitated/revegetated to prevent animals attempting to cross areas without vegetative cover and 

reduce grazing impacts on revegetation (e.g. fences bounding decommissioned areas within the 

construction corridor through the Bunyip River Drain Complex) (see below). 

Fencing to Avoid/Minimise Road Mortality of Bandicoots and Growling Grass Frogs 

Bandicoot and frog proof fencing will be installed along the boundary of the new road alignment in 

areas currently known to, or revegetated areas likely to, support Southern Brown Bandicoots and 

Growling Grass Frogs in the future. The objective is to minimise the risk of road kills by 

preventing bandicoots and frogs from crossing the new road, including ‘funnelling’ animals 

towards fauna underpasses. Fencing will also facilitate predator control activities, such as by 

permitting baiting inside fenced areas. 

Areas known to currently support bandicoots bisected by the alignment and requiring fencing 

include: 

• Manks Road/existing Healesville Koo Wee Rup Road; 

• Railway Road/disused South Gippsland Railway Line; and  

• Bunyip River Drain Complex. 

Revegetated areas likely to support bandicoots in the future and also requiring fencing include: 
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• the revegetated western habitat corridor running along the western side of the Bypass 

alignment between Railway Road/disused South Gippsland Railway Line and Bunyip 

River Drain Complex; 

• the habitat corridor along the western side of the re-aligned McGregors Drain from Manks 

Road to reconnect with the existing McGregors Drain/Healesville Koo Wee Rup Road; 

and 

• the “triangular land” on the eastern side of the alignment at the intersection of Railway 

Road and Bunyip River Drain Complex. 

The bandicoot-proof protective fencing will follow the requirements of the Fauna Infrastructure 

Report (Ecology Australia 2012c).  

A Southern Brown Bandicoot road mortality register will be established to monitor and gauge the 

effectiveness of the fence installed to minimise road kills. If there is any evidence of Southern 

Brown Bandicoot road kills, the source and/or reason of access will be investigated and rectified 

(e.g. a recurved top or overhang be installed, if bandicoots are found to climb, or a curtain be 

installed if bandicoots are found to dig beneath the fence). 

Growling Grass Frog protective fencing will follow the requirements of the Fauna Infrastructure 

Report (Ecology Australia 2012c). Frog-proof fencing will be installed along the alignment in 

areas currently considered likely to be used most regularly by Growling Grass Frogs or areas likely 

to be used in the future, such as within 200 m of dams or drains (the 200 m is based on buffer 

widths instigated by DSEWPaC around waterbodies to minimise significant impacts to Growing 

Grass Frogs (see DEWHA 2009a). Areas known to be used or potentially used include:  

• the existing McGregors Drain; 

• the drain running through pasture to the south of Manks Road; 

• drains along Railway Road/disused South Gippsland Railway Line; 

• the dam on the western side of the alignment to the south of Railway Road; 

• dams and drains between the Bunyip River Drain Complex and Rossiter Road (including 

areas adjoining the two sequences of culverts under the new road); 

• Rossiter Road drain; and  

• South Gippsland Highway drain. 
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5.2 Southern Brown Bandicoot 

5.2.1 Pre-construction Phase 

Predator Control Program 

The results of the Southern Brown Bandicoot pre-construction camera monitoring surveys indicate 

that foxes are abundant throughout the Bunyip River Drain Complex and Railway Road/disused 

South Gippsland Railway Line. The implication for the Koo Wee Rup Bypass is that removal of 

vegetation/shelter associated with construction activities could expose Southern Brown Bandicoots 

to a higher risk of predation than they currently experience. Hence, the objective of the predator 

control program is to: 

• provide a strategic measure to significantly reduce predation pressure in surrounding 

habitat, namely the Bunyip River Drain Complex; 

• enhance the viability of the local Southern Brown Bandicoot population to help mitigate 

the impacts of the Bypass; 

• reduce the risk of higher levels of predation of bandicoots associated with removal of 

vegetation for construction of the Bypass; and 

• assist with re-colonisation of the area post-construction. 

Currently, no fox control works are undertaken along the Bunyip River Drain Complex. However, 

a number of predator control programs occur in the surrounding region. There is considerable 

scope to implement intensive fox control as part of the Bypass project along the Drain Complex 

and integrate these control works with other programs: 

• In 2008, DSE in conjunction with the Mornington Peninsula and Westernport Biosphere 

Reserve Foundation (MPWBRF) and Royal Botanic Gardens Cranbourne (RBGC) 

implemented a fox control program for parts of the Port Phillip and Westernport region, 

from Cranbourne to the Mornington Peninsula (Nicholls and Coates 2011; John Hick, 

DSE, pers. comm.). DSE, MPWBRF and RBGC continue to co-ordinate this program; 

• In September 2011and as part of its Habitat Protection and Conservation Project, the Port 

Phillip and Westernport Catchment Management Authority (PPWPCMA) commenced 

undertaking fox control on land between Koo Wee Rup and Bayles, with the notion to 

extend the program to Bunyip State Park (Adam Shalekoff, PPWPCMA, pers. comm.); 

• Parks Victoria, Cardinia Shire Council and Casey City Council are undertaking fox control 

works at the Inlets (i.e. Cardinia Creek, Deep Creek and Moodys Inlet) to the south of 

South Gippsland Highway in the Western Port Ramsar site;  

• Between August 2010 and July 2011, Melbourne Water commissioned fox control at the 

Inlets, mostly to the north of the South Gippsland Highway and running northwards to 

Railway Road (ABZECO 2011); and 
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• Melbourne Water is currently preparing a proposal to undertake predator control along the 

Bunyip River (Main Drain) as part of Stages 5 and 6 of the Bunyip Main Drain 

Improvement Works Implementation Strategy 2000 (GHD 2000; MWWSQA 2011a and 

2011b; Melbourne Water 2011; Keiran Croker, Melbourne Water, pers. comm.). The 

proposed fox control would encompass a 1 km radius of the 4 km reach of drain located 

between Eleven Mile Road at Cora Lynn and Thirteen Mile Road at Vervale and comply 

with techniques and timing of other programs in the region (Keiran Croker, Melbourne 

Water, pers. comm.). 

Furthermore, based on recommendation arising from the Southern Brown Bandicoot Sub-regional 

Strategy, DSE has recently commissioned the production of a Southern Brown Bandicoot Predator 

Control Strategy for the Southeast of Melbourne. This work has been undertaken by Ecology 

Australia in conjunction with MPWBRF and a number of other Southern Brown Bandicoot 

experts. 

VicRoads will integrate a predator control program as part of the construction of the Koo Wee Rup 

Bypass with those currently occurring in the region. Given the significance of habitat along the 

Bunyip River Drain Complex and Railway Road/disused South Gippsland Railway Line to the 

Southern Brown Bandicoot, the control program will be implemented along the length of the Drain 

Complex between the Koo Wee Rup Swamp Lookout and Koo Wee Rup township. As bandicoots 

are known from along the existing Healesville Koo Wee Rup Road as far north as Manks Road, the 

program could also extend to Manks Road. 

The predator control program would be based on the DSE guidelines developed for the Southern 

Brown Bandicoot Predator Control Strategy for the Southeast of Melbourne mentioned above and 

would commence six months prior to any vegetation clearance. 

Timing of Construction Activities 

The breeding season of the Southern Brown Bandicoot may extend from July to February. As the 

breeding season is linked to food availability and rainfall, and may therefore last longer when 

rainfall is higher in summer months and cease earlier when conditions are dry, the earlier part of 

the breeding season (i.e. July to November) is annually more consistent and considered to be the 

most important period for bandicoots. Given that construction of the bridge over the Bunyip River 

Drain Complex may take about 18 months, it will be impossible to undertake construction outside 

of the breeding season of this species to avoid disturbance during breeding. However, there may be 

an opportunity to undertake pile driving, which will potentially constitute the main noise and 

vibrational disturbance associated with construction activities in that area, outside of the key period 

of the breeding season (i.e. outside July to November). If possible, pile driving associated with 

bridge construction along the Drain Complex, will avoid the July to November period. 

Establish a Southern Brown Bandicoot Monitoring Program 

A Southern Brown Bandicoot monitoring program has been established and the pre-construction 

monitoring of bandicoots, using motion-sensing infra-red cameras was undertaken between late-
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September and early-November 2011 (Ecology Australia 2012a). Pre-construction monitoring has 

collected baseline data on the Southern Brown Bandicoot Monitoring Program and is detailed in 

Section 7.1. 

Pre-construction monitoring for Southern Brown Bandicoots, using motion-sensing infra-red 

cameras was undertaken between 29 September and 3 November 2011 (Ecology Australia 2012a). 

Camera locations included: (i) ‘reference sites’ south of the Bypass crossing of the Bunyip River 

Drain Complex; (ii) ‘impact sites’ within and adjoining the road footprint along Railway 

Road/disused South Gippsland Railway Line and Bunyip River Drain Complex; and (iii) 

‘disturbance sites’ along the Drain Complex to the north of the Bypass crossing (i.e. due to 

construction machinery accessing the ‘impact sites’ from the existing road). Bandicoots were 

recorded at reference, impact and disturbance sites indicating a continuous distribution along the 

Drain Complex and Railway Road (see Section 1.3.1). 

5.2.2 Construction Phase 

Predator Control 

Predator Control implemented during the pre-construction phase will continue during the 

construction phase to reduce the predation risk to bandicoots. 

Timing of Construction Activities 

All construction works will occur during daylight hours to minimise impacts to bandicoots. As 

bandicoots are most active at night, avoiding construction during the night will reduce the 

detrimental impact of machinery noise and lighting on bandicoots. If night works is required, a 

program for monitoring emissions may need to be developed for the construction phase  that 

demonstrates compliance with EPA Guidelines (Environmental Guidelines for Major Construction 

Sites, EPA 1996, EPA Publication No, 480). 

Weed management 

Although much of the vegetation is regarded as artificial substrate vegetation/by DSE for Net Gain 

purposes (see Section 1.5.4), a relatively high proportion of the vegetation occurring along drains 

and levees of the Bunyip River Drain Complex and in drains along the existing Healesville Koo 

Wee Rup Road, Railway Road/disused South Gippsland Railway line and Rossiter Road comprises 

native species. Invasion of native vegetation by weeds often increases after disturbance associated 

with construction activities. Thus, construction of the Koo Wee Bypass has the potential to 

facilitate further weed invasion unless protocols to control weeds are implemented. Melbourne 

Water has undertaken considerable removal of broom (Genista sp.) and replacement plantings of 

native species along the Bunyip River Drain Complex. 

A weed program will be developed and implemented for the construction and post-construction 

phases to avoid the introduction of new weeds or spread of existing weeds into the Construction 

Area and surrounds. The program will include weed preventative measures, such as vehicle wash-
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down procedures, minimising machinery and personnel movements between and within sites and 

stockpile management. 

VicRoads will also consult and work with Melbourne Water to develop a three year weed 

management program for the Bunyip River Drain Complex to enhance habitat for the Southern 

Brown Bandicoot. At the end of the program, the weed management program will be reviewed to 

determine what weed management is required for the subsequent three years. 

Construction Phase monitoring of Southern Brown Bandicoots 

The Southern Brown Bandicoot monitoring program established during the pre-construction phase 

will also be implemented during the construction phase. Motion-sensing infra-red cameras will 

again be used to undertake spring monitoring of bandicoots (Ecology Australia 2012a). The 

Southern Brown Bandicoot Monitoring Program is detailed in Section 7.1. 

5.2.3 Post-construction Phase 

The use of noise and light attenuation barriers was considered in order to minimise traffic noise 

and light disturbance to Southern Brown Bandicoots in key areas, such as along sections of the 

Bypass running through Railway Road/disused South Gippsland Railway Line and Bunyip River 

Drain Complex. However, based on the fact that Southern Brown Bandicoots are known to inhabit 

road reserves of the existing Healesville Koo Wee Rup Road and South Gippsland Highway which 

carry high volumes of traffic, noise and light disturbance effects from traffic are not regarded as a 

significant issue for Southern Brown Bandicoots. Thus, noise and light attenuation barriers were 

considered unnecessary. In contrast, appropriate fencing to minimise bandicoot road kills was 

regarded as a considerably more important mitigation measure. 

Predator Control 

Predator Control implemented during the pre-construction and construction phases will continue 

during post-construction to significantly reduce the predation risk to bandicoots in the construction 

area and broader landscape. Predator control activities will be informed by and respond to:  

• monitoring of bandicoot movements under the new bridge/carriageway over the Bunyip 

River Drain Complex; 

• bandicoot use of the new habitat corridors; 

• the results of the Southern Brown Bandicoot monitoring program to gauge the success of 

fauna underpass in facilitating bandicoot movements along Railway Road/disused South 

Gippsland Railway Line; and 

• the results of monitoring predator abundance during fox control activities.  

Harris et al. (2010) concluded that a large number of bandicoots were predated by foxes attracted 

to culverts used by I. o. fusciventer in Perth. Therefore, if bandicoot movements do occur through 

the fauna underpass installed under Railway Road/disused South Gippsland Railway Line, there is 
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also the potential that underpasses used by bandicoots may be attractive to foxes. Similar 

comments also apply to bandicoot movements under the new bridge over the Bunyip River Drain 

Complex. Given there may be a lack of vegetation under the bridge, foxes may target the area for 

bandicoots, although this area will be provided with artificial habitat (e.g. rocks, logs and shelter 

boxes) to try and reduce this risk (see below). 

To reduce the risk of foxes (and cats) using underpasses and targeting the entrances for Southern 

Brown Bandicoots using these structures for movement and then becoming easy prey for these 

feral carnivores, or to reduce the risk of predators targeting the clearing under the new bridge, 

predator control will continue into the post-construction phase and be intensified, if necessary. 

Predator control will continue until revegetation has established to a suitable density and height to 

provide protective cover for bandicoots (i.e. 2-3 years post-construction). Monitoring of predator 

abundance will continue for a further year post-construction. 

Predator reduction targets will follow those developed for the DSE funded Southern Brown 

Bandicoot Predator Control Strategy for the Southeast of Melbourne once these have been 

developed. 

Ongoing Weed Management 

Weed management will be ongoing through the Post-construction Phase.  

Site Revegetation/Rehabilitation and Habitat Enhancement 

A key aim is to re-establish habitat and population connectivity in the long-term. This will be 

facilitated by minimising the width of the area of permanent habitat loss due to the construction of 

the new bridge/carriageway. The construction areas on individual levees and adjoining Melbourne 

Water access tracks and drain banks will be decommissioned and revegetated as soon as the 

construction area is no longer required. The temporary access track adjoining the new 

bridge/carriageway will also be decommissioned and revegetation will commence as soon as it is 

no longer required and construction works can be undertaken from the new bridge. 

The ultimate aim is to decommission construction areas and temporary access track and commence 

rehabilitation as soon as is possible to minimise the time that the maximum construction corridor 

width is required. The key aim of revegetation for Southern Brown Bandicoots is to provide 50-

80% average foliage cover in the 0.2-1.0 m height range (see DSEWPaC 2011). 

A primary threat associated with the construction of the Koo Wee Rup Bypass is the loss of habitat 

and population connectivity through core Southern Brown Bandicoot habitat along the Bunyip 

River Drain Complex (Sections 3.1 and 3.2). Habitat connectivity is assumed to be lost in the 

short-term associated with the construction corridor through the Drain Complex and for a period 

thereafter until revegetation establishes a sufficient height in decommissioned areas. Bandicoots 

are expected to avoid the construction area particularly during pile driving which will result in the 

area of habitat lost during construction being wider than the construction corridor. In the long-term, 
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habitat connectivity is considered to have a good chance of re-establishing throughout the 

construction zone. 

Some permanent loss of habitat may occur under the new bridge over the Bunyip River Drain 

Complex due to shading and lack of water (Section 3.4.3). Any absence of vegetation under the 

new bridge may expose Southern Brown Bandicoots to higher rates of predation. The predator 

control program (Section 6.1.1) will continue throughout the post-construction phase to reduce this 

risk. In order to minimise the risk further of higher rates of predation (see above), habitat 

enhancement will occur to provide shelter for bandicoots in the clearing under the new bridge. 

Mitigation of connectivity loss along the Bunyip River Drain Complex will include the provision 

of artificial habitat (e.g. bandicoot shelters, rocks, logs) under the new bridge in areas upslope 

where flooding is minimal and in the short-term and thereafter if vegetation fails to establish under 

the bridge due to shading and lack of water. The artificial shelter will need to be secured (e.g. 

against flooding) and monitored regularly and will be addressed in a Revegetation and Habitat 

Restoration Plan. Potential use of shade-tolerant vegetation or other artificial structures under the 

bridge to provide bandicoots shelter from predators will also be investigated. 

Post-construction Phase monitoring of Southern Brown Bandicoots 

The Southern Brown Bandicoot monitoring program established during the pre-construction phase 

and implemented during the construction phase, will also be implemented during the post-

construction phase. Motion-sensing infra-red cameras will again be used to undertake spring 

monitoring of bandicoots (Ecology Australia 2012a; see Section 7.1). 

Monitoring of habitat connectivity 

Bunyip River Drain Complex 

As discussed in Section 3.1.1, it is assumed that habitat connectivity will be severed/severely 

compromised in the short term during construction and for a period thereafter. The key aim is to re-

establish habitat and population connectivity in the long-term. 

A monitoring program will be developed to determine if bandicoots can move under the new 

bridge, and this will be incorporated into the general Southern Brown Bandicoot post-construction 

phase monitoring program. The monitoring program will include use of motion censored infra-red 

cameras, sand pads and active searches for diggings and droppings. Artificial shelters installed to 

provide cover from predators will be inspected to determine use by bandicoots and non-target 

species. 

Railway Road/disused South Gippsland Railway Line 

The crossing of Railway Road/disused South Gippsland Railway Line will require a corridor width 

of 40 m, and include a 24.4 m wide fauna crossing structure, incorporating: 

• a 1.8 m high by 2.4 m wide box culvert for drainage; and 

• a 1.5 m high by 1.8 m wide fauna underpass; and 
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• 375 mm diameter fauna connectivity pipes (Figure 5). 

A monitoring program will be developed to monitor the success of fauna underpasses installed to 

facilitate bandicoot movements under the new Bypass at Railway Road/disused South Gippsland 

Railway Line. 

Created Habitat Corridors 

A monitoring program will also be developed to monitor the use of habitat created for Southern 

Brown Bandicoots, including the use of: (i) the habitat corridor on the western side of the Bypass 

alignment to link Railway Road with the Bunyip River Drain Complex; and (ii) the revegetated 

habitat link associated with the re-aligned McGregors Drain; and (iii) revegetation on the eastern 

side of the alignment on the “triangle land”. The monitoring program will include use of motion 

censored infra-red cameras, sand pads and active searches for diggings and droppings. Monitoring 

of the use of habitat corridors by bandicoots will be undertaken twice per year in autumn and 

spring. 

Other structures 

Given that construction of the Bypass may also impact on the future Habitat Corridor through 

Manks and McKays Roads as identified in the Sub-regional Strategy, there may also be a 

requirement to install a structure, such as a small bridge or fauna underpass, in this area across the 

new road. Fauna underpasses will also be installed alongside drainage culverts associated with the 

re-aligned McGregors Drain crossing under the new Bypass alignment (i.e. to the south of Manks 

Road; see Section 2.1.2). These structures will be monitored to determine their success in 

facilitating bandicoot movements across the new road. 
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Table 10 Koo Wee Rup Bypass: Management Plan Element Southern Brown Bandicoot 

Management 

Issue 

Impact Areas Project 

Phase 

Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

Timing of 

Construction 

Activities 

Bunyip River Drain Complex 

Entire Construction Area 

Pre-

construction 

If possible, avoid pile driving during 

July to November, the breeding season 

of the Southern Brown Bandicoot. 

Pile driving to occur between December and 

June. 

 VicRoads 

Predator Control 

Program 

Bunyip River Drain Complex 

between Koo Wee Rup and Koo 

Wee Rup Swamp Lookout plus an 

area of 500 m each side of Drains 

(incorporates Railway Road) 

Potentially extend control as far as 

Manks Road. 

Pre-

construction 

VicRoads will develop an intensive 

Predator Control Program which 

includes fox baiting and considers soft-

jaw trapping, fox den fumigation and 

destruction and cat trapping. 

Integrate Control Program with other 

control programs in region coordinated 

by DSE, PPWPCMA, Melbourne Water, 

Parks Victoria, Councils and MPWBRF.  

Develop the Program, including 

predator reduction targets, based on the 

findings of the Southern Brown 

Bandicoot Predator Control Strategy for 

the Southeast of Melbourne recently 

commissioned by DSE. 

Inform local community of pest control 

activities via letter drops and media. 

Predator Control Program will commence six 

months prior to construction commencing. 

Fox baiting will occur over at least three 

consecutive months in autumn and spring 

(February/March/April and 

September/October/November). 

Alternative baiting regimes or methods will be 

considered in consultation with DSE. 

Fox den fumigation and cat trapping will occur 

on an as needs basis. 

Employ soft-jaw trapping where risk of baiting 

to domestic animals is high. 

Community will be informed prior to each 

period of control actions (especially baiting). 

Respond to monitoring data collected 

on predator abundance, including 

predator reduction targets. 

Intensify control activities, if required. 

Introduce new/up-to-date control 

techniques/strategies as they become 

available. 

VicRoads 

Induct site 

Personnel 

Entire Construction Area Pre-

construction 

All site personnel, including sub-

contractors, will be inducted at an on-

site meeting. 

The Contractor will hold daily pre-starts 

and  regular (e.g. weekly) Toolbox 

meetings with the Construction Team. 

Records will be retained of all site 

personnel inducted to the Project. 

Site personnel will be inducted prior to 

commencement of work on site. 

Daily Pre-Start on site to include an 

environmental topic.  

Ecologists will be engaged to undertake an 

environmental toolbox session with supervisory 

personnel prior to start of works. 

Hold additional meetings as required.  

Disseminate additional material to site 

personnel as required. 

VicRoads,  

Minimise 

Construction 

Area/Corridor 

Width 

Entire Construction Area 

Key areas include Manks/McKays 

Roads, existing Healesville Koo 

Wee Rup Road (McGregors Drain), 

Railway Road/disused South 

Gippsland Railway Line and Bunyip 

River Drain Complex  

Pre-

construction 

Protective fencing will be installed in 

accordance with site plans to clearly 

delineate No-Go-Zones (i.e. areas to be 

protected). 

Once a Construction Area is established 

and fenced, no construction activities, 

machinery or vehicles are permitted 

beyond the fenced area. 

VicRoads has designated the Bunyip 

Appropriate fences will be installed prior to 

vegetation removal/construction commencing. 

Vehicle access points will be marked on site 

plans and clearly marked in the field during 

pre-construction. 

Additional protective fencing will be 

installed, if required. 

VicRoads,  
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Management 

Issue 

Impact Areas Project 

Phase 

Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

River/Main Drain as a No-Go-Zone. The 

temporary access track will discontinue 

over the Main Drain and no drainage 

culvert will be installed in the Main 

Drain. 

All vehicles and machinery will gain 

access to the Construction Area only 

from designated and approved access 

locations/ramps from outside (north and 

south) of the Drainage Line Complex. 

Access points for vehicles and 

machinery will be clearly marked in 

accordance with site plans. 

Vehicles and machinery will be 

restricted to the temporary access track 

installed adjacent to the new 

carriageway/bridge. 

Development of a 

Habitat Restoration 

and Revegetation 

Plan. 

Establishment of 

additional Southern 

Brown Bandicoot 

Habitat Corridors 

The revegetated corridor along the 

re-aligned McGregors Drain. 

The western boundary of the Bypass 

between Railway Road and Bunyip 

River Drain Complex. 

The eastern side of the alignment at 

the “triangle land”. 

Decommissioned work areas.  

Pre-

construction 

A Habitat Restoration and Revegetation 

Plan will be developed during the pre-

construction phase. 

As a component of a Revegetation Plan, 

implement revegetation of bandicoot 

habitat corridors between Manks Road 

and existing Healesville Koo Wee Rup 

Road and between Railway Road and 

Bunyip River Drains. 

The revegetated habitat corridor running 

adjacent to the re-aligned McGregors 

Drain will be 20 m in width. 

The western habitat corridor will extend 

from the western road reserve boundary 

to the boundary of the “triangle land” to 

be purchased at the intersection of 

Railway Road and Bunyip River Drain 

Complex (i.e. generally 70-110 m wide, 

but narrower close to house). 

The corridors should support 50-80% 

average foliage cover in the 0.2-1.0 m 

height range. 

A bandicoot-proof fence will be 

Revegetation of the western habitat corridor 

will commence as soon as is possible during 

the pre-construction phase prior to severing of 

the link along Railway Road/disused South 

Gippsland Railway Line. 

Planting with indigenous shrubs will occur in 

the autumn and spring. 

Monitoring of revegetation will be undertaken 

annually beginning in the first autumn or spring 

following planting. 

Monitoring of the use of the habitat corridor by 

bandicoots will be undertaken twice per year in 

autumn and spring. 

Undertake additional plantings 

depending on the success of plant 

establishment. 

Supply Southern Brown Bandicoot 

structures (e.g. shelters) during 

vegetation establishment, if required. 

VicRoads, 
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Management 

Issue 

Impact Areas Project 

Phase 

Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

constructed along each side of 

revegetated corridors. 

Establishment of a 

Southern Brown 

Bandicoot 

Monitoring 

Program (see 

section 7.1) 

‘Reference or non-impact sites’ 

south of the Bypass crossing of the 

Bunyip River Drain Complex. 

‘Impact sites’ within and adjoining 

the road footprint at Railway 

Road/disused South Gippsland 

Railway Line and Bunyip River 

Drain Complex. ‘Disturbance sites’ 

along the Drain Complex to the 

north of the Bypass crossing. 

Pre-

construction 

Southern Brown Bandicoot surveys will 

be undertaken using motion-sensing 

infra-red cameras at ‘reference’, 

‘impact’ and ‘disturbance’ sites. 

Signs of Southern Brown Bandicoots 

(e.g. diggings) will be recorded as they 

are opportunistically found. 

Pre-construction monitoring of ‘reference’, 

‘impact’ and ‘disturbance’ sites to be 

undertaken over two two week periods in 

spring.  

Cameras will be deployed for two weeks at 

each site (c. 26 sites). 

Monitoring of the use of the additional habitat 

corridors by bandicoots will be undertaken 

twice per year in autumn and spring. 

Consider use of other techniques, if 

required. 

Consider undertaking additional rounds 

of monitoring, if required. 

VicRoads 

Induct site 

Personnel 

Entire Construction Area Construction  Site inductions, daily pre-starts and 

Toolbox meetings will continue, as 

required. 

Records will be retained of all site 

personnel inducted to the Project. 

Any new site personnel will be inducted prior 

to commencement of work on site. 

Daily Pre-Start on site to include an 

environmental topic.  

Ecologists will be engaged to undertake an 

environmental toolbox session with supervisory 

personnel prior to start of works. 

Hold additional meetings, as required.  

Disseminate additional material to site 

personnel, as required. 

VicRoads,  

Predator Control 

Program 

Bunyip River Drainage Line 

Complex between Koo Wee Rup 

and Koo Wee Rup Swamp Lookout. 

Potentially extend to Manks Road. 

Construction Continue to implement the predator 

control program developed and 

implemented during the pre-construction 

phase. 

Fox baiting will occur over at least three 

consecutive months in autumn and spring 

(February/March/April and 

September/October/November). 

Alternative baiting regimes or methods will be 

considered in consultation with DSE. Fox den 

fumigation and cat trapping will occur on an as 

needs basis. 

Employ soft-jaw trapping where risk bait 

uptake by domestic animals is high. 

Community will be informed prior to each 

period of control actions (especially baiting). 

Predator Control Program will continue for the 

duration of construction phase. 

Respond to monitoring data collected 

on predator abundance. 

Intensify control activities, if required. 

Introduce new/up-to-date control 

techniques/strategies as they become 

available. 

VicRoads 

Maintenance of 

Fencing around 

No-Go-Zones. 

Maintenance of 

Construction Width 

Entire Construction Area. 

Key areas for bandicoots include 

Manks/McKays Roads, existing 

Healesville Koo Wee Rup Road 

(McGregors Drain), Railway 

Road/disused South Gippsland 

Construction Fencing installed along the boundary of 

the Construction Area during the pre-

construction phase will be inspected and 

repaired as required. 

No works will occur outside of the 

designated Construction Corridor. 

Inspections of fences will occur once a week. 

Maintenance of fencing and construction width 

to occur through duration of the construction 

phase. 

Extra fencing will be installed if 

required. 

If the designated Construction Corridor 

is breeched during construction, works  

will cease in the vicinity of where the 

breech has occurred.  Works will not 

VicRoads 
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Management 

Issue 

Impact Areas Project 

Phase 

Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

Railway Line and Bunyip River 

Darian Complex 

Machinery or vehicles will enter the 

Construction Area only from designated 

access points.  

Storage of spoil, construction materials, 

construction machinery, vehicles and 

equipment will be confined to 

designated areas at a safe distance (at 

least 50 m) from sensitive areas. 

recommence within 100 meters of 

where the breech has occurred until 

advice is received from DSE that those 

works can continue 

Additional offsets may be required if 

construction corridor is exceeded and 

Southern Brown Bandicoot habitat is 

removed. 

Timing of 

Construction 

Activities 

Bunyip River Drain Complex 

Entire Construction Area. 

Construction Avoid construction at night when 

bandicoots are most active to reduce the 

detrimental impact of machinery noise 

and lighting on bandicoots. 

Develop a noise, vibration and light 

emissions monitoring program. 

All construction works will occur during 

daylight hours to minimise impacts to 

bandicoots. 

 VicRoads,  

Pre-clearance fauna 

surveys 

immediately prior 

to and immediately 

following 

vegetation 

clearance (see 

Section 6.1) 

Entire Construction Area. Construction A pre-clearance walkthrough will be 

undertaken to capture and relocate, or 

flush native fauna from habitat of the 

construction area into adjacent habitat. 

Any fauna captured will be released into 

suitable adjacent vegetation (e.g. along 

the Bunyip River Drain Complex), at 

least 50 m upstream or downstream of 

the construction area. 

The need for cage-trapping to capture 

and relocate Southern Brown 

Bandicoots will be determined in 

association with DSE. 

Any frogs found will be dealt with in 

accordance with the protocol developed 

for the Growling Grass Frog (Section 

6.2).  

Reptiles will also be relocated at least 50 

m outside of the Construction Zone. 

Pre-clearance fauna surveys will be undertaken 

immediately prior to vegetation clearance and 

immediately following removal.  

Fauna will be relocated whenever captured. 

Construction works will cease 

immediately  in the affected area of 

habitat and a review of procedures 

undertaken in the event of mortality as 

a result of construction. 

Works will not recommence within 100 

meters of where the affected area of 

habitat has occurred until advice is 

received from DSE that those works 

can continue. 

VicRoads 

Daily searches of 

the Construction 

Area prior to works 

re-commencing 

Entire Construction Area. 

Key areas for bandicoots include 

Manks/McKays Roads, existing 

Healesville Koo Wee Rup Road 

(McGregors Drain), Railway 

Road/disused South Gippsland 

Construction A Site Supervisor/Site Environment 

Officer will undertake an active search 

of the immediate Construction Work 

Area (key habitat area) to be impacted 

by plant and/or labour on a daily basis 

until vegetation clearing is complete.  

Daily and immediately prior to works re-

commencing. 

Construction works will cease 

immediately in the affected area and a 

review of procedures undertaken in 

consultation with DSE in the event of 

animals trapped in the Construction 

Area. The capture and release 

procedure should be undertaken in 

VicRoads 
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Management 

Issue 

Impact Areas Project 

Phase 

Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

Railway Line and Bunyip River 

Drain Complex 

Relocation protocols are outlined in 

Section 6.1. 

accordance with section 6. Works will 

not recommence within 100 meters of 

where the incident has occurred until 

advice is received from DSE that those 

works can continue. 

Weed Management Entire Construction Area, adjoining 

areas and downstream areas 

Key areas are the Bunyip River 

Drain Complex, Railway 

Road/disused South Gippsland 

Railway Line and Manks 

Road/McKays Road 

Construction A Weed Management Plan will be 

developed and implemented to avoid the 

introduction of new weeds or spread of 

existing weeds into the Construction 

Area and surrounds. 

The Plan will outline control techniques 

aimed at weed eradication or control on-

site and include: 

• Minimisation of vehicle, 

machinery and personnel 

movements within and between 

sites; 

• Vehicle wash-down bays and 

procedures; and 

• Stockpile management. 

VicRoads will work with Melbourne 

Water to develop a five year weed 

management program for the Bunyip 

River Drain Complex to enhance habitat 

for the Southern Brown Bandicoot.  

The Weed Management Plan will be developed 

during, and implemented for the duration of, 

the construction phase. 

Review success of weed management 

procedures and techniques. 

Intensify weed management or 

introduce new techniques, if considered 

necessary. 

VicRoads 

Construction Phase 

Monitoring of 

Southern Brown 

Bandicoots 

‘Reference or non-impact sites’ 

south of the Bypass crossing of the 

Bunyip River Drain Complex. 

‘Impact sites’ within and adjoining 

the road footprint at Railway 

Road/disused South Gippsland 

Railway Line and Bunyip River 

Drain Complex. ‘Disturbance sites’ 

along the Drain Complex to the 

north of the Bypass crossing. 

Areas revegetated with Bandicoot 

habitat (i.e. additional corridors). 

Construction Southern Brown Bandicoot surveys will 

be undertaken using motion-sensing 

infra-red cameras at ‘reference’, 

‘impact’ and ‘disturbance’ sites. 

Signs of Southern Brown Bandicoots 

(e.g. diggings) will be recorded as they 

are opportunistically found. 

Construction monitoring of ‘reference’, 

‘impact’ and ‘disturbance’ sites to be 

undertaken over two two week periods in 

spring.  

Cameras will be deployed for two weeks at 

each site (c. 26 sites). 

Monitoring of the use of the additional habitat 

corridors by bandicoots will be undertaken 

twice per year in autumn and spring. 

Construction Phase monitoring will be 

undertaken once during the construction phase. 

Consider use of other techniques, if 

required. 

Consider undertaking additional rounds 

of monitoring, if required. 

VicRoads 

Predator Control 

Program 

Bunyip River Drain Complex 

between Koo Wee Rup and Koo 

Post-

construction 

Continue to implement the predator 

control program developed and 

implemented during the pre-construction 

Fox baiting will occur twice per year (autumn 

and spring). 

Respond to monitoring data collected 

on predator abundance. 

VicRoads 
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Management 

Issue 

Impact Areas Project 

Phase 

Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

Wee Rup Swamp Lookout. 

Potentially extend to Manks Road. 

and construction phases. 

Intensify efforts if considered necessary.  

Fox den fumigation and cat trapping will occur 

on an as needs basis. 

Alternative baiting regimes or methods will be 

considered in consultation with DSE.  

Community will be informed prior to each 

period of control actions (especially baiting). 

Predator Control Program will continue for at 

least two years following revegetation/until 

revegetation has established a sufficient height 

and density 

Predator abundance will be monitored for an 

additional year after control has ceased. 

Intensify control activities, if required. 

Removal of 

Fencing from No-

Go-Zones  

Construction Areas Post-

construction 

Fencing installed along the boundary of 

the Construction Area to identify No-

Go-Zones will be maintained until 2 

years post construction to allow 

revegetation/rehabilitation to reach a 

suitable height to provide cover for 

bandicoots. 

Inspections of fences will occur once a week. 

Maintenance of protective fencing will occur 

until revegetation/rehabilitation has established. 

Install additional fencing if existing 

fences are not achieving their aim. 

VicRoads 

Weed Management Entire Construction Area 

Key areas include Manks/McKays 

Roads, existing Healesville Koo 

Wee Rup Road (McGregors Drain), 

Railway Road/disused South 

Gippsland Railway Line and Bunyip 

River Drain Complex 

Post-

construction 

The Weed Management Plan will 

continue to be implemented post-

construction. 

The Weed Management Plan developed and 

implemented during the construction phase will 

continue to be implemented post-construction. 

At the end of the three year program developed 

with Melbourne Water, the weed management 

program will be reviewed to determine what 

weed management is required for the 

subsequent three years. 

Review success of weed management 

procedures and techniques. 

Intensify weed management or 

introduce new techniques, if considered 

necessary. 

VicRoads,  

Post-construction 

Phase Monitoring 

of Southern Brown 

Bandicoots 

‘Reference or non-impact sites’ 

south of the Bypass crossing of the 

Bunyip River Drain Complex. 

‘Impact sites’ within and adjoining 

the road footprint at Railway 

Road/disused South Gippsland 

Railway Line and Bunyip River 

Drain Complex. ‘Disturbance sites’ 

along the Drain Complex to the 

north of the Bypass crossing. 

Post-

construction 

Southern Brown Bandicoot surveys will 

be undertaken using motion-sensing 

infra-red cameras at ‘reference’, 

‘impact’ and ‘disturbance’ sites. 

Signs of Southern Brown Bandicoots 

(e.g. diggings) will be recorded as they 

are opportunistically found. 

Construction monitoring of ‘reference’, 

‘impact’ and ‘disturbance’ sites to be 

undertaken over two two week periods in 

spring.  

Cameras will be deployed for two weeks at 

each site (c. 26 sites). 

Monitoring will be undertaken annually during 

the post- construction phase. 

Consider use of other techniques, if 

required. 

Consider undertaking additional rounds 

of monitoring, if required. 

VicRoads 

Site rehabilitation, 

revegetation and 

Decommissioned Construction 

Areas 

Post-

construction 

VicRoads will implement the site 

rehabilitation and revegetation plan for 

Some revegetation (e.g. with native grasses) 

will commence as soon as construction areas 

are decommissioned to stabilise exposed 

Undertake additional plantings 

depending on the success of plant 

VicRoads 
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Management 

Issue 

Impact Areas Project 

Phase 

Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

monitoring the Bunyip River Drain Complex. 

Revegetation/rehabilitation will occur in 

a staged process across the levees, with 

slope stabilisation and revegetation of 

the construction areas on one levee 

occurring whilst construction activities 

are commencing on the next levee. 

Construction areas on individual levees 

and the temporary haul road will be 

decommissioned and revegetated as 

soon as is possible. 

Habitat enhancement (e.g. logs, 

bandicoot shelters) for bandicoots will 

occur in the clearing under the new 

bridge. 

VicRoads will investigate the potential 

to use shade-tolerant vegetation or other 

artificial structures under bridge to 

provide bandicoot cover. 

Post-construction monitoring of 

revegetation will be undertaken to 

ascertain the survival of plantings and 

success of creating habitat. 

topsoils. Native grasses occurring on levee 

access tracks suitable for planting include 

Kangaroo Grass (Austrothemeda australis) and 

Wallaby Grasses (Austrodanthonia spp.). 

Revegetation with indigenous shrubs will occur 

in the autumn following the completion of 

construction. 

Monitoring of revegetation will be undertaken 

annually beginning in the first autumn or spring 

following planting. 

 

establishment. 

Supply additional Southern Brown 

Bandicoot structures (e.g. shelters), if 

required. 

Modify bandicoot structures prior to 

placement, if required. 

Intensify fox control, if required. 

Monitoring of 

habitat connectivity 

Under the new bridge/carriageway 

over the Bunyip River Drain 

Complex. 

Culverts under the crossing of 

Railway Road/disused South 

Gippsland Railway Line. 

Culverts or bridge under 

Manks/McKays Roads. 

Areas revegetated with bandicoot 

habitat (i.e. additional corridors). 

Post-

construction 

VicRoads will engage a qualified 

zoologist to develop a monitoring 

program to monitor the success of the 

habitat connectivity measures in 

providing bandicoot movement post-

construction. 

Monitoring of the success of habitat 

connectivity structures in facilitating 

fauna movement will be incorporated 

into the general Southern Brown 

Bandicoot monitoring program (Section 

7.1). 

Post-construction monitoring of the use 

of revegetated habitat and artificial 

structures by Southern Brown 

Bandicoots will be undertaken. 

Post-construction monitoring of bandicoot 

movements will be undertaken on an annual 

basis and twice per year in autumn and spring. 

Monitoring of the use of habitat structures by 

bandicoots will be undertaken twice per year in 

autumn and spring. 

Monitoring of the use of the additional habitat 

corridors by bandicoots will be undertaken 

twice per year in autumn and spring. 

Review the success or otherwise of 

habitat connectivity measures. 

Trial additional furniture in order to 

facilitate use. 

VicRoads 

Fencing to Manks Road/existing Healesville Post- Bandicoot-proof fencing will be The bandicoot-proof fence will be installed Install additional fencing or modify the VicRoads, 
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Management 

Issue 

Impact Areas Project 

Phase 

Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

minimise bandicoot 

mortality on the 

new road 

Koo Wee Rup Road, Railway 

Road/disused South Gippsland 

Railway Line and Bunyip River 

Drain Complex 

construction 

and 

Operational 

installed along the boundary of the new 

road alignment in key areas to minimise 

the risk of bandicoots road kills. 

The bandicoot-proof fencing should 

comply with the Fauna Infrastructure 

Report (Ecology Australia 2012c).  

A Southern Brown Bandicoot road 

mortality register will be established to 

monitor and gauge the effectiveness of 

the fence. 

during construction for the operational phase. 

DSE and VicRoads to discuss the identification 

and implementation of the Southern Brown 

Bandicoot road mortality register and review 

the data on a six-monthly basis. 

fence design (e.g. install overhang or 

curtain), if bandicoots are recorded as 

being killed on the new road. 

Contractor 
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5.3 Growling Grass Frog 

5.3.1 Pre-construction Phase 

Timing of Construction Activities 

The breeding season of the Growling Grass Frog species extends from September to April, but the 

peak activity occurs between September and December. During the non-breeding season (May to 

August), Growling Grass Frogs shelter in terrestrial environments, often some distance from water. 

Dense ground-layer vegetation (e.g. grass), rocks, logs or other woody debris in adjoining 

terrestrial habitats, provide important refuges during the non-breeding period and during post-

breeding dispersal.  

The construction of the Bypass may take about 18 months, and therefore, it will be impossible to 

undertake construction outside of the breeding season of the Growling Grass Frog. The Bypass 

alignment is unlikely to directly affect any dams supporting breeding habitat in the area (e.g. 

through removal). However, the alignment passes close to (i.e. within 100 m) of some dams. The 

most significant of these dams in terms of size and abundance of aquatic vegetation is the dam to 

the south of Railway Road/disused South Gippsland Railway Line and c. 100 m west of the new 

alignment. If construction is to occur in winter, then terrestrial habitats will need to be thoroughly 

searched for overwintering frogs to avoid accidental injury or death to frogs during construction. 

The main mitigation is to protect dams (breeding sites) and drains (dispersal corridors) as far as 

possible from the off-site impacts of road construction. Sections of some drains will need replacing 

in which case, adjoining sections will be protected. 

Sedimentation and Erosion Control 

Sediment and erosion control is addressed in the VicRoads Project Environment Protection 

Strategy (PEPS) for the Koo Wee Rup Bypass, and includes design, establishment and regular 

maintenance of sediment control devices in accordance with “Construction Techniques for 

Sediment Control“(EPA Publication No. 275, 1991) and “Environmental Guidelines for Major 

Construction Sites” (EPA Publication No. 480, 1995). A primary aim is to protect water quality in 

the drains for the Growling Grass Frog and ultimately avoid impacts downstream to the Western 

Port Ramsar site. Dams in close proximity to the construction corridor should also be protected 

from sedimentation by the installation of sediment fences along the construction corridor. 

Water Quality Monitoring  

The objectives of the Water Quality Monitoring Program are to ensure water quality is protected in 

drains for the Growling Grass Frog and ultimately in receiving waters downstream of works areas 

in the Western Port Ramsar site. Water Quality monitoring will be undertaken during pre-

construction and construction phases to ensure compliance with State Environment Planning 
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Policy (SEPP) Waters of Victoria (WoV) guidelines under the Environment Protection Act 1970. 

Should monitoring detect that water quality impacts have occurred due to construction works, the 

Site Environment Officer will immediately attempt to identify the source of the impact 

(contamination) and make every reasonable effort to rectify the cause. If the cause cannot be 

immediately rectified, work will cease in the affected area until the situation is resolved. 

Water quality monitoring will be undertaken immediately prior to work commencing. 

Establish a Growling Grass Frog Monitoring Program 

A Growling Grass Frog monitoring program has been established and the pre-construction 

monitoring of frogs, using daytime habitat assessments, spotlighting at night and call playback, 

was undertaken between early-December 2011 and late-February 2012 (Ecology Australia, in 

prep.). Pre-construction monitoring has collected baseline data on the Growling Grass Frog 

Monitoring Program as detailed in Section 7.2. 

Pre-construction monitoring surveys for the Growling Grass Frog, targeted dams and pasture near 

to, and drains crossed by, the proposed alignment. Growling Grass Frogs were recorded at two 

reference dams near Ballarto Road, a dam to the south of Railway Road and west of the proposed 

alignment and another dam between the Bunyip River Drain Complex and Rossiter Road (see 

Section 1.3.1). 

5.3.2 Construction Phase  

Sedimentation and Erosion Control 

Sediment and erosion control measures installed during the pre-construction phase will be 

regularly inspected and maintained during the construction phase. 

Construction of new sections of drains 

As part of the construction of the Bypass, the sections of a number of roadside drains require 

relocating/replacement (see Section 2.1). These include sections of drains along McKays Road, the 

existing Healesville Koo Wee Rup Road (i.e. McGregors Drain), Railway Road/disused South 

Gippsland Railway Line, Rossiter Road and the South Gippsland Highway. As these drains are 

believed to be important in facilitating Growling Grass Frogs dispersal, and some drains support 

good habitat (e.g. some sections of McGregors Drain support breeding habitat and Rossiter Road 

supports Aquatic Herbland and Tall Marsh), frogs could be using the drains for movement if 

construction occurs during the active season. Alternatively, the drain banks could be being used as 

over-wintering sites during the inactive season. For this reason, it is important that new drains are 

constructed prior to existing drains are replaced.  If practical, the excised section of existing drains 

should be left in situ for as long a period as possible following construction of a replacement drain 

in order to permit time for habitat to establish in the new drain. 

A list of plant species suitable for use in Growling Grass Frog wetlands is provided in Appendix 5. 
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Water Quality Monitoring  

The water quality monitoring program initiated during the pre-construction phase will continue 

during the construction phase, as based on VicRoads specification on Environmental Management. 

During the construction phase water quality monitoring will be conducted on a fortnightly basis 

and for each rain event as follows: 

• within one hour of commencement of the rain event during working hours; 

• every four hours for periods of continuous rain during working hours; and  

• within 12 hours of a rain event, outside working hours. 

Capture and Release of Frogs from Drains 

At the crossing of the Bunyip River Drain Complex, McGregors Drain, McDonalds Drain, North 

West Catch Drain and Southern Boundary Drain are currently thought to be too salty for Growling 

Grass Frogs. However, as a pre-cautionary measure, a search for frogs in these drains will be 

undertaken immediately prior to any construction and the installation of pipes in these drains in the 

area of the temporary access track.  

Any frogs removed will be relocated at a sufficient distance upstream of the construction corridor, 

so that re-colonisation prior to pipe installation is unlikely. 

Protecting aquatic fauna during the dewatering process 

Wherever a waterbody needs to be dewatered, or water needs to be pumped around the 

construction area that crosses a waterbody, standard suction hose protection  will be used to 

prevent aquatic fauna (e.g. frogs, tadpoles, fish, large invertebrates) being sucked through the 

pump. At this stage, no dams are expected to be impacted by the construction of the Bypass. The 

key areas where this protection of aquatic fauna during the dewatering process may be required are 

the drains crossed by the alignment (e.g. McGregors Drain and drains of Manks Road, McKays 

Road, Railway Road/disused South Gippsland Railway Line and Rossiter Road). 

Implementing Chytrid Fungus Control 

Chytrid fungus does not form a resting stage and does not survive drying. The disease may move 

long-distances through human transmission of infected frogs or materials contaminated with the 

fungus (e.g. movement of wet soil or other wet material - vehicles, boots, earthworks and other 

general disturbance) (NSW NPWS 2001; DEH 2006; Spears 2010; Phillott et al. 2010). Birds, 

cattle and deer have also been implicated as possible vectors of Chytrid fungus (e.g. on fur, hooves 

or feathers), but there is currently no evidence for this (Spears 2010). 

Minimisation of construction activities (e.g. minimising the movements of personnel, vehicles and 

machinery within and between sites), undertaking vehicle and machinery wash-downs between 

waterbodies, and washing of footwear with disinfectant prior to entry of any dam or drain, 

including at the commencement and end of each capture and release event, would provide the 
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highest level of protection and lower the risk of chytrid fungus on-site. The implementation of 

hygiene protocols to minimise the risk of introduction or spread of this disease is one of the highest 

priority actions for management of the Growling Grass Frog. 

Installation of habitat connectivity measures 

The main threat associated with the construction of the Koo Wee Rup Bypass is the loss of habitat 

and population connectivity along habitat links likely to be used by Growling Grass Frogs (see 

Sections 3.1 and 3.2). Habitat connectivity is assumed to be lost in the short term where the 

construction corridor crosses drains or where drains need to be replaced or realigned. There is no 

current evidence to suggest that culverts can effectively mitigate the severance of habitat 

connectivity. However, studies conducted for the Pakenham Bypass which have tested the utility of 

culverts have only been able to tag adult Growling Grass Frogs which appeared to display high site 

fidelity to wetlands they were captured in (Ecology Partners 2008; Frank Kauhausen, VicRoads, 

pers. comm.). Therefore, the success of culverts to facilitate the movement of sub-adult Growling 

Grass Frogs under roads during the dispersal phase remains unresolved (see DSE 2010). For this 

reason, fauna underpasses are considered to be in their experimental phase and require design 

refinement and on-going monitoring and evaluation. 

A series of culverts is required for the section of Bypass between the Bunyip River Drains and 

Rossiter Road to mitigate flooding in this area.  This area is known to support Growling Grass 

Frogs and therefore provides a good opportunity to monitor and evaluate the effectiveness of 

culverts in facilitating Growling Grass Frogs under the alignment in this area and further refining 

the design of culverts to be more attractive for fauna. 

As part of Offsets for the loss of Growling Grass Frog habitat and fragmentation effects, a number 

of wetlands revegetated with Growling Grass Frog breeding habitat (e.g. abundant submergent, 

emergent, floating and fringing vegetation) will be created on each side of the Bypass alignment in 

the area between the Bunyip River Drain Complex and Rossiter Road. 

Growling Grass Frogs are known from dams in the area between the Bunyip River Drain Complex 

and Rossiter Road, and the series of culverts required to arrest flooding will be monitored to 

determine if Growling Grass Frogs can utilise fauna underpasses.  In other words, the potential for 

use of underpasses may increase overtime if they are designed as fauna underpasses, there are 

many underpasses in close proximity, there are many frogs in the area and breeding habitat occurs 

on either side of the underpasses. 

Other fauna underpasses that could be monitored include the re-aligned McGregors Drain crossing 

of Manks Road, the crossing of the re-aligned McGregors Drain under the new Bypass to connect 

back to the existing McGregors Drain, and fauna underpasses installed at the crossing of Railway 

Road/disused South Gippsland Railway Line. 
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Construction Phase monitoring of Growling Grass Frogs 

The Growling Grass Frog monitoring program established during the pre-construction phase will 

also be implemented during the construction phase. Daytime habitat assessments, spotlighting at 

night and call playback at targeted dams and pasture near to, and drains crossed by, the road 

alignment (and reference dams) will again be used to undertake monitoring of frogs during the 

active season (Ecology Australia, in prep.). The Growling Grass Frog Monitoring Program is 

detailed in Section 7.2. 

5.3.3 Post-construction Phase 

Removal of Sediment and Erosion Control Measures 

Sediment and erosion control measures installed during the pre-construction phase and maintained 

during construction, will continue to be maintained until rehabilitation/revegetation of exposed 

slopes has occurred. 

Cessation of Water Quality Monitoring 

The water quality monitoring program implemented during the pre-construction and construction 

phases will continue for 2 years post construction or earlier based on demonstration of compliance 

with the Fauna Management Plan and until slopes are stabilised and revegetation has established to 

a sufficient level that erosion and sedimentation is not an issue. 

Site Rehabilitation and Revegetation Plan and Habitat Enhancement 

VicRoads will prepare a Revegetation and Habitat Restoration Plan for the Koo Wee Rup Bypass 

Project. The Revegetation and Habitat Restoration Plan will direct rehabilitation and planting of 

habitat disturbed by construction, such as dams, drains and pasture, decommissioned sections of 

existing drains, as well as revegetation of replacement drains. The topography/contours, vegetation 

and habitat characteristics of all disturbed areas will be rehabilitated as soon as possible following 

the completion of construction. Revegetation will use both direct seeding and tube-stock planting 

for the rehabilitation of the drain and dam bed and banks. Post-construction monitoring of 

rehabilitation/revegetation will be undertaken to ascertain the survival of plantings and success of 

creating habitat. A list of plant species suitable for revegetation of wetlands is provided in 

Appendix 5. 

Habitat enhancement features (e.g. additional plantings, logs, rocks and artificial structures) for 

Growling Grass Frogs will also occur along the banks of drains and dams. 

Damper areas of the ‘triangle land’ at the intersection of Railway Road and Bunyip River Drain 

Complex will also be planted out with some wetland habitat for the Growling Grass Frog. 

The Revegetation and Habitat Restoration Plan will include the design parameters for the creation 

high quality Growling Grass Frog breeding wetlands, to replace the lower quality drain habitat 
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being lost as a result of the Bypass. Important parameters for wetlands with high quality breeding 

habitat include: 

• Where possible, wetland size (wetlands should be of between 3,000 – 4,000 m
2
 based on 

mean size of occupied wetlands as given in DSE 2010); 

• Depth and coverage of water levels (depth should vary across each wetland, with areas of 

permanent and ephemeral water); 

• Grade of banks (e.g. Growling Grass Frogs prefer gently sloping banks); and 

• Maintenance of an optimal hydrological regime for created wetlands (wetlands must not be 

allowed to dry out completely i.e. need to maintain a permanent hydroperiod), particularly 

over the spring and summer months (the breeding period). 

For this project, a major wetland of 4,000 m
2
 is proposed in the triangle land at the intersection of 

Railway Road and the Bunyip River Drain Complex (Figure 4). 

In context of current areas of land available for Growling Grass Frog wetlands, road construction 

requirements (e.g. batter locations) and potential future duplication of the Bypass a number of 

smaller wetlands are proposed to encourage movement (though they will also be revegetated to a 

high standard with a similar mix of species to larger breeding wetlands). The sizes of other 

wetlands currently being considered are wetlands proposed at: 

• the southwest corner of Manks Road and the existing Healesville Koo Wee Rup Road – 

2,000 m
2
; 

 the western vegetation habitat at the intersection of Railway Road and the Bunyip River 

Drain Complex will support a second smaller wetland –2,000  m
2
; and  

• both sides of the Bypass alignment between the Bunyip River Drain Complex and Rossiter 

Road – both 1,000 m
2
 each.  

Monitoring of habitat connectivity measures 

VicRoads will engage a qualified zoologist to develop a monitoring program to monitor the 

success of habitat connectivity measures in providing Growling Grass Frog movement under the 

new road. 

Post construction monitoring of the success of habitat connectivity structures in facilitating frog 

movement will be incorporated into the general Growling Grass Frog monitoring program (Section 

1.4.2). Post-construction monitoring of Growling Grass Frog movements will be undertaken on a 

monthly basis during October to March during each year for the life of this Management Plan.  

If habitat connectivity measures are not achieving the desired aims of facilitating frog movements 

across the new road, the use of these measures will be reviewed with the aim of trialling the 

provision of additional features (e.g. furniture) to facilitate movement, and refining the design for 

later stages of the Healesville Koo Wee Rup Road Upgrade. 
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Post-construction Phase monitoring of Growling Grass Frogs 

The Growling Grass Frog monitoring program established during the pre-construction phase and 

implemented during the construction phase will also be implemented during the post-construction 

phase. Daytime habitat assessments, spotlighting at night and call playback at targeted dams and 

pasture near to, and drains crossed by, the road alignment (and reference dams) will again be used 

to undertake monitoring of frogs during the active season (Ecology Australia, in prep.). 
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Table 11 Koo Wee Rup Bypass: Management Plan Element Growling Grass Frog 

Management Issue Impact Areas 
Project 

Phase 
Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

Timing of 

Construction 

Activities 

Entire Construction Area Pre-

construction 

Construction personnel must be aware of the 

Growling Grass Frog life cycle and the 

different measures required during different 

stages of the life cycle (see Animal Capture 

and Release). 

Construction during the over-wintering 

season (May to August) will require capture 

and release to target terrestrial habitat. 

Construction during breeding season 

(September to April) will require capture and 

release to target aquatic habitats (drains, 

dams). 

  VicRoads 

Induct site Personnel 

(see Element 6.2) 

Entire Construction Area Pre-

construction 

All site personnel, including sub-contractors, 

will be inducted at an on-site meeting. 

The Contractor will hold regular (e.g. weekly) 

Toolbox meetings with the Construction 

Team. 

Records will be retained of all site personnel 

inducted to the Project. 

Site personnel will be inducted prior to 

commencement of work on site. 

Toolbox meetings will be undertaken on a 

weekly basis. 

Daily Pre-Start on site to include an 

environmental topic.  

Ecologists will be engaged to undertake an 

environmental toolbox session with 

supervisory personnel prior to start of 

works. 

Hold additional meetings as required.  

Disseminate additional material to site personnel 

as required. 

VicRoads  

Minimise 

Construction 

Area/Corridor Width 

and Protective 

Fencing 

Entire Construction Area 

McKays Road drain, McGregors Drain, drains 

along Railway Road/disused South Gippsland 

Railway Line, Rossiter Road drain and South 

Gippsland Highway drain 

Pre-

construction 

Protective fencing will be installed in 

accordance with site plans to clearly 

delineate No-Go-Zones (i.e. areas to be 

protected). 

Once a Construction Area is established and 

fenced, no construction activities, machinery 

or vehicles are permitted beyond the fenced 

area. 

All vehicles and machinery will gain access to 

the Construction Area only from designated 

(and approved) access locations. 

Access points for vehicles and machinery will 

be clearly marked in accordance with site 

plans. 

Fences will be installed prior to vegetation 

removal/construction commencing. 

Additional protective fencing will be installed, if 

required. 

VicRoads 

Sediment and 

Erosion Control 

Measures 

Entire Construction Area 

McKays Road drain, McGregors Drain, drains 

along Railway Road/disused South Gippsland 

Railway Line, Rossiter Road drain and South 

Gippsland Highway drain. 

Dams in close proximity to the alignment. 

Pre-

construction 

Sediment and erosion control measures (e.g. 

sediment/silt fences on waterway banks, jute 

matting on slopes, berms on top banks) will 

be planned and installed during pre-

construction phase. 

Sediment and erosion control is described 

in VicRoads Project Environment Protection 

Strategy (PEPS). 

Install additional sediment/silt fencing, if required. VicRoads 
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Management Issue Impact Areas 
Project 

Phase 
Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

Water Quality 

Monitoring 

Any drains holding permanent water and 

impacted by the alignment. 

McKays Road drain, McGregors Drain, drains 

along Railway Road/disused South Gippsland 

Railway Line, Rossiter Road drain and South 

Gippsland Highway drain 

Pre-

construction 

A water quality monitoring program will be 

developed and implemented during the pre-

construction phase.  

Water quality monitoring will be based on 

VicRoads specification on Environmental 

Management. 

Water quality monitoring should examine 

sites upstream and downstream sites of 

construction areas. 

Water quality monitoring will be undertaken 

immediately prior to work commencing. 

Respond to water quality monitoring data. 

Identify sources of turbidity/contamination should 

monitoring detect water quality impacts.  

Install additional sediment/silt fencing, if required. 

VicRoads 

Establishment of a 

Growling Grass Frog 

Monitoring Program 

(see section 7.2) 

Two Reference dams at Ballarto Road. 

Pasture between Manks Road and Railway 

Road, between Railway Road and Bunyip 

River Drain Complex and between Bunyip 

River Drain Complex and Rossiter Road. 

Dams along Railway Road and between 

Bunyip River Drain Complex and Rossiter 

Road. 

Pre-

construction 

Pre-construction monitoring of frogs, using 

daytime habitat assessments, spotlighting at 

night and call playback, was undertaken 

between early-December 2011 and late-

February 2012. 

Implement Chytrid hygiene controls during 

surveys. 

Night time temperatures were greater than 

15oC. 

Dams were visited once during the day in 

December 2011 for habitat assessment and 

twice at night for spotlight and call playback 

surveys (i.e. once in December 2011 and 

once in February 2012). 

Drains and pasture were visited once 

during the day in December 2011 for 

habitat assessment and once each month 

at night for spotlight and call playback 

surveys (i.e. December 2011 and January 

and February 2012). 

Consider undertaking additional rounds of 

monitoring, if required. 

VicRoads 

Development of a 

Habitat Restoration 

and Revegetation 

Plan. 

Establishment of 

additional Growling 

Grass Frog 

Dispersal Corridors. 

The re-aligned McGregors Drain. 

The western habitat corridor on the western 

side of the Bypass between Railway Road 

and Bunyip River Drain Complex. 

Revegetation on the eastern side of the 

alignment at the “triangle land”. 

Pre-

construction 

A Habitat Restoration and Revegetation Plan 

will be developed during the pre-construction 

phase. 

As a component of a Revegetation Plan, 

implement revegetation of Growling Grass 

Frog dispersal habitat in the re-aligned 

McGregors Drain. 

Incorporate Growling Grass Frog dispersal 

habitat in the western habitat corridor that will 

run from Railway Road to the Bunyip River 

Drain Complex. 

The corridors of dispersal habitat will 

comprise low-lying areas supporting aquatic 

and semi-aquatic vegetation, including reeds, 

sedges, rushes, grasses and herbs.  

A frog-proof fence will be constructed along 

each side of revegetated habitat corridors. 

Revegetation of the western habitat corridor 

will commence as soon as is possible 

during the pre-construction phase prior to 

severing of the link along Railway 

Road/disused South Gippsland Railway 

Line. 

Planting with indigenous aquatic  plants will 

occur in the autumn. 

Monitoring of aquatic revegetation will be 

undertaken annually beginning in the first 

autumn or spring following planting. 

Monitoring of the use of the dispersal 

habitat by Growling Grass Frogs will be 

undertaken monthly between October and 

March. 

Undertake additional plantings depending on the 

success of plant establishment. 

Supply structures (e.g. logs, rocks) during 

vegetation establishment, if required. 

VicRoads 

Induct site Personnel Entire Construction Area Construction  Site inductions, daily pre-starts and Toolbox 

meetings will continue, as required. 

Records will be retained of all site personnel 

inducted to the Project. 

Any new site personnel will be inducted 

prior to commencement of work on site. 

Daily Pre-Start on site to include an 

environmental topic.  

Ecologists will be engaged to 
undertake an environmental toolbox 
session with supervisory personnel 
prior to start of works. 

Hold additional meetings as required.  

Disseminate additional material to site personnel 

as required. 

VicRoads 
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Management Issue Impact Areas 
Project 

Phase 
Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

Maintenance of 

Protective Fencing 

around No-Go-

Zones. 

Maintenance of 

Construction Width 

Entire Construction Area Construction Fencing installed along the boundary of the 

Construction Area during the pre-construction 

phase will be inspected and repaired as 

required. 

No works will occur outside of the designated 

Construction Corridor. 

Machinery or vehicles will enter the 

Construction Area only from designated 

access points.  

Storage of spoil, construction materials, 

construction machinery, vehicles and 

equipment will be confined to designated 

areas at a safe distance (at least 50 m) from 

sensitive areas. 

Inspections of fences will occur once a 

week. 

Maintenance of fencing and construction 

width to occur throughout duration of the 

construction phase. 

Extra fencing will be installed if required. 

If the designated Construction Corridor is breeched 

during construction, works will cease in the 
vicinity of where the breech has occurred. 
Works will not recommence within 100 
meters of where the breech has occurred until 
advice is received from DSE that those works 
can continue immediately and the cause 
reviewed and rectified.  

Additional offsets may be required if construction 

corridor is exceeded and Growling Grass Frog 

habitat removed. 

VicRoads 

Maintenance of 

Sedimentation and 

Erosion Control 

Entire Construction Area Construction Sediment control measures installed during 

the pre-construction phase will be inspected 

and repaired as required. 

Inspections of sediment and erosion control 

measures will occur once a week during dry 

weather and more frequently during periods 

of heavy rainfall. 

Maintenance of sediment control devices 

will occur through the duration the 

construction phase. 

Respond to water quality monitoring data. 

Install additional sediment/silt fences, if required. 

In the event of an environmental incident (e.g. 

chemical spill, excessive turbidity), any changes in 

water quality will be determined, and VicRoads, 

DSE, and Melbourne Water, will be consulted. 

DSE will confirm if capture and release of species 

is required. 

If an environmental incident occurs, work should 

cease immediately and the cause reviewed and 

rectified. 

VicRoads 

Construction of new 

sections of drains  

Any drains impacted by the alignment. 

McKays Road drain, McGregors Drain, drains 

along Railway Road/disused South Gippsland 

Railway Line, Rossiter Road and South 

Gippsland Highway. 

Construction Construct sections of replacement drains 

prior to removal of sections of existing drains. 

If possible, retain sections of existing drains 

in situ for as long a period as possible 

following construction of the replacement 

drain in order to permit time for habitat to 

establish in the new drain. 

Investigate the potential to use, and provide, 

artificial habitat in new drains until vegetation 

establishes sufficient habitat for frogs. 

Retain excised sections of existing drains 

(as habitat) for as long as possible. 

If possible, replace new drains/retain 

existing drains outside of the active season 

of frogs or during drain dry phases (e.g. 

replace in late-summer and early-autumn 

when some drains will have dried-up). 

 VicRoads 

Water Quality 

Monitoring 

Any drains holding permanent water and 

impacted by the alignment. 

McKays Road drain, McGregors Drain, drains 

along Railway Road/disused South Gippsland 

Railway Line, Rossiter Road drain and South 

Gippsland Highway drain 

Construction The water quality monitoring program 

implemented during the pre-construction 

phase will continue during construction. 

Water quality monitoring will be based on 

VicRoads specification on Environmental 

Management. 

During construction, water quality 

monitoring will be conducted fortnightly and 

for each rain event as follows: 

• within one hour of commencement 

of the rain event during working 

hours;  

• every 4 hours for periods of 

continuous rain during working 

hours; and  

• within 12 hours of a rain event, 

outside working hours. 

Respond to water quality monitoring data. 

Identify sources of turbidity/contamination should 

monitoring detect water quality impacts.  

Install additional sediment/silt fencing, if required. 

VicRoads 
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Management Issue Impact Areas 
Project 

Phase 
Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

Pre-clearance fauna 

surveys immediately 

prior to and following 

vegetation clearance 

(see Element 6.2) 

Entire Construction Area Construction A pre-clearance walkthrough will be 

undertaken to capture and relocate, or flush 

native fauna from habitat of the construction 

area into adjacent habitat. 

Any fauna captured will be released into 

suitable adjacent habitat (e.g. a farm dam or 

another section of drain), at least 50 m 

upstream or downstream of the construction 

area. 

Pre-clearance fauna surveys will be 

undertaken immediately prior to and 

following vegetation clearance.  

Fauna will be relocated whenever captured. 

Construction works will cease immediately and a 

review of procedures undertaken in the event of 

mortality as a result of construction. 

VicRoads 

Capture and 

Release of Frogs 

from Drains 

McGregors Drain, McDonalds Drain, North 

West Catch Drain and Southern Boundary 

Drain in the area of the temporary access 

track 

Construction  As a pre-cautionary measure, a search for 

frogs will be undertaken immediately prior to 

pipes being installed in McGregors Drain, 

McDonalds Drain, North West Catch Drain 

and Southern Boundary Drain.  

Any frogs removed will be relocated at a 

sufficient distance upstream of the 

construction area that re-colonisation prior to 

pipes being installed is unlikely. 

The survey will be undertaken immediately 

prior to pipes being installed in the drains. 

 VicRoads 

Daily searches of the 

Construction Area 

prior to works re-

commencing 

Drains and waterbodies that are impacted. Construction The Site Supervisor/Site Environment 
Officer  will undertake an active search of the 

immediate Construction work Area to be 

impacted by plant and/or labour on a daily 

basis. 

Animal relocation protocols are outlined in 

Section 6.2. 

Daily prior to works re-commencing. Construction works will  cease in the affected area 

immediately and a review of procedures 

undertaken in consultation with DSE in the event of 

animals trapped in the Construction Area. The 

capture and release procedure should be 

undertaken in accordance with section 6. Works 

will not recommence within 100 meters of where 

the incident has occurred until advice is received 

from DSE that those works can continue. 

VicRoads 

Protecting aquatic 

fauna during the 

dewatering process 

Construction areas Construction Wherever a waterbody needs to be 

dewatered, adequate water filters will be 

installed in the hoses to prevent aquatic 

fauna being sucked up through the pump and 

accidentally impacted. 

Capture and release any captured animals in 

accordance with the Capture and Release 

Protocol (Section 6.2). 

Prior to commencing dewatering at impact 

sites/areas, nearby habitats will be inspected 

to identify suitable/potential areas for 

relocating captured frogs in accordance with 

the Capture and Release Protocol (Section 

6.2).  Potential sites include adjoining areas 

of drains and nearby dams.   

Filters should be used on pumps anytime a 

dam or drain needs dewatering. 

Dewatering should occur following other 

capture and release techniques (e.g. dip-

netting for tadpoles, active searches for 

frogs, etc.). 

Review procedures should filters on pumps be 

ineffective. 

Potentially intensify other capture and release 

techniques should filters be ineffective. 

VicRoads 
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Management Issue Impact Areas 
Project 

Phase 
Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

Implementing 

Chytrid Fungus 

Control 

McGregors Drain, Bunyip River Drain 

Complex and drains of Manks Road, McKays 

Road, Railway Road/disused South Gippsland 

Railway Line and Rossiter Road. 

Construction Chytrid fungus control measures will be 

undertaken until vegetation clearing is 

complete, the following measures include: 

• All Vehicle and machinery that will utilise 

the agreed access tracks and haul roads 

will go through wash-downs  prior to  

entering identified waterbodies until 

vegetation clearing is complete; 

• Frog capture and release procedures 

should be undertaken in accordance with 

the hygiene protocol for control of 

disease in frogs (NSW NPWS 2001; 

Phillott et al. 2010); 

• Zoologist Footwear will be washed in 

bleach/disinfectant at the commencement 

and end of each capture and release 

period to prevent introduction of 

diseases; 

• Latex surgical gloves should be worn at 

all times by Zoologists when frogs are 

being handled, and gloves should be 

changed after each frog is handled; and 

• Captured frogs should be transported 

individually in plastic bags (i.e. one frog 

per bag to minimise disease transfer). 

Chytrid fungus control measures will be 

undertaken prior to and following 

supervisory personnel, entering identified 

GGF habitat areas (i.e. drains) until 

vegetation clearing is complete. 

 

The Project Zoologist shall assess the 

effectiveness of controls on completion of 

vegetation clearing. 

VicRoads 

Installation of 

Growling Grass Frog 

habitat connectivity 

measures 

Any drains crossed by the alignment, 

including McGregors Drain, drains along 

Railway Road/disused South Gippsland 

Railway Line, drains in paddocks between 

Manks Road and Railway Road and Bunyip 

Drain Complex and Rossiter Road. 

Construction Habitat connectivity measures (e.g. bridges, 

fauna underpasses or culverts) will be 

installed at road crossings over any drains in 

an attempt to provide frog movements under 

the road. 

The design of habitat connectivity measures 

will adopt design features from the most up-

to-date research/monitoring on the success of 

these measures. 

Fauna underpasses and culverts will be as 

large as possible (e.g. 2 m by 2 m) and 

support ledges and other furniture. 

Bridges, fauna underpasses and culverts will 

have fencing to direct fauna towards the 

culvert entrances on both sides of the road. 

Bridge, fauna underpasses and culvert 

entrances on both sides of the road will be 

vegetated to funnel fauna towards the 

culverts. 

Habitat connectivity measures will be 

installed at road crossings during the 

construction phase. 

Habitat connectivity measures installed for 

Growling Grass Frogs will be monitored, evaluated 

and reviewed and contingency actions developed if 

connectivity measures are not achieving their aims 

(e.g. additional furniture will be installed, additional 

plantings will be undertaken outside entrances). 

VicRoads 
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Management Issue Impact Areas 
Project 

Phase 
Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

Construction Phase 

Monitoring of 

Growling Grass 

Frogs  

Two Reference dams at Ballarto Road. 

Pasture between Manks Road and Railway 

Road, between Railway Road and Bunyip 

River Drain Complex and between Bunyip 

River Drain Complex and Rossiter Road. 

Dams along Railway Road and between 

Bunyip River Drain Complex and Rossiter 

Road. 

Construction Construction monitoring of frogs, using 

daytime habitat assessments, spotlighting at 

night and call playback, will be undertaken 

during the active season of the species 

(between October and March). 

Implement Chytrid hygiene controls during 

surveys. 

Night time temperatures were greater than 

15
o
C. 

Dams will be visited once during the day for 

habitat assessment and twice at night for 

spotlight and call playback surveys. 

Drains and pasture will be visited once 

during the day for habitat assessment and 

once each month at night for spotlight and 

call playback surveys. 

Consider undertaking additional rounds of 

monitoring, if required. 

VicRoads 

Removal of Fencing  Entire Construction Area Post-

construction 

Fencing installed along the boundary of the 

Construction Area to identify No-Go-Zones 

will be maintained until 

revegetation/rehabilitation has occurred. 

Inspections of protective fences will occur 

once a week. 

Maintenance of protective fencing will occur 

until revegetation/rehabilitation has 

occurred. 

 VicRoads 

Removal of 

Sediment and 

Erosion Control 

Measures 

Entire Construction Area Post-

construction 

Sediment and erosion control measures will 

be maintained until 2 years post construction 

and the rehabilitation/revegetation of exposed 

slopes has occurred. 

Inspections of protective fences will occur 

once a week in dry weather and more 

frequently during periods of heavy rainfall. 

Maintenance of protective fencing will occur 

until revegetation/rehabilitation has 

occurred. 

Respond to water quality monitoring data. 

Install additional sediment/silt fences, if required. 

VicRoads 

Site rehabilitation, 

revegetation and 

monitoring 

Decommissioned Construction Areas 

Decommissioned sections of existing drains. 

Any dams disturbed during the construction 

process. 

Replacement drains. 

Any drains disturbed during construction 

Decommissioned pastoral areas impacted by 

the alignment. 

Wetlands created on the ‘Triangle’ property. 

Potential wetlands between Bunyip Drains 

and Rossiter Road.  

Post-

construction 

VicRoads will prepare a site rehabilitation and 

revegetation plan for the Koo Wee Rup 

Bypass Project. 

The rehabilitation and revegetation plan will 

direct rehabilitation and planting of habitat 

disturbed by construction, such as dams, 

drains and pasture, decommissioned sections 

of existing drains, as well as revegetation of 

replacement drains. 

Revegetation will use both direct seeding and 

tub-stock planting for the rehabilitation of the 

stream or wetland bed and banks. 

Habitat enhancement (e.g. additional 

plantings, logs, rocks and artificial structures) 

for Growling Grass Frogs will occur on banks 

along drains and around dams  

Post-construction monitoring of 

rehabilitation/revegetation will be undertaken 

to ascertain the survival of plantings and 

success of creating habitat.  

Post-construction monitoring of the use of 

habitat enhancement shelter by Growling 

Grass Frogs will be undertaken. 

Some revegetation (e.g. with native 

grasses) will commence as soon as 

construction areas are decommissioned to 

stabilise exposed topsoils.  

Revegetation with indigenous plants should 

ideally occur in either early-autumn or early-

spring to maximise germination success, 

but may preferentially occur as soon as 

possible to stabilise topsoil. 

Monitoring of revegetation will be 

undertaken annually beginning in the first 

autumn or spring following planting. 

Monitoring of the use of additional shelter 

by frogs will be undertaken twice per year in 

spring. 

Undertake additional plantings depending on the 

success of plant establishment. 

Supply additional shelter (e.g. rocks, logs and 

artificial structures), if required. 

VicRoads 
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Management Issue Impact Areas 
Project 

Phase 
Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

Post-construction 

Phase Monitoring of 

Growling Grass 

Frogs  

Two Reference dams at Ballarto Road. 

A Reference (not impacted) section of 

McGregors Drain. 

Pasture between Manks Road and Railway 

Road, between Railway Road and Bunyip 

River Drain Complex and between Bunyip 

River Drain Complex and Rossiter Road. 

Dams along Railway Road and between 

Bunyip River Drain Complex and Rossiter 

Road. 

A re-aligned section of McGregors Drain. 

Post-

construction 

Post-construction monitoring of frogs, using 

daytime habitat assessments, spotlighting at 

night and call playback, will be undertaken 

during the active season of the species 

(between October and March). 

Implement Chytrid hygiene controls during 

surveys. 

Night time temperatures for surveys will 

greater than 15oC. 

Dams will be visited once during the day for 

habitat assessment and twice at night for 

spotlight and call playback surveys. 

Drains and pasture will be visited once 

during the day for habitat assessment and 

once each month at night for spotlight and 

call playback surveys. 

Consider undertaking additional rounds of 

monitoring, if required. 

VicRoads 

Monitoring of habitat 

connectivity 

measures 

Bridge, fauna underpasses or culverts 

installed under the new road, such as fauna 

underpasses at crossings of drains along 

Manks/McKays Roads, Railway Road, 

Rossiter Road and culverts over drains 

through paddocks 

Post-

construction 

VicRoads will engage a qualified zoologist to 

develop a monitoring program to monitor the 

success of habitat connectivity measures in 

providing Growling Grass Frog movement. 

Monitoring of the success of habitat 

connectivity structures in facilitating frog 

movement will be incorporated into the 

general Growling Grass Frog monitoring 

program (Section 7.2). 

Annual post-construction monitoring of 

Growling Grass Frog movements will be 

undertaken on a monthly basis between 

October and March for the life of the Plan. 

If habitat connectivity structures are not being used 

by frogs as intended, additional furniture will be 

installed. 

VicRoads 

Fencing to minimise 

Growling Grass Frog 

mortality on the new 

road 

Areas known to be used or potentially used 

include: the existing McGregors Drain; the 

drain running through pasture to the south of 

Manks Road; drains along Railway 

Road/disused South Gippsland Railway Line; 

the dam on the western side of the alignment 

to the south of Railway Road; dams and 

drains between the Bunyip River Drain 

Complex and Rossiter Road (including areas 

adjoining the two sequences of culverts under 

the new road); Rossiter Road drain; and 

South Gippsland Highway drain. 

Post-

construction 

and 

Operational 

Fencing will be installed along the boundary 

of the new road alignment to avoid/minimise 

the risk of Growling Grass Frogs getting killed 

on the new road. 

The type of fence installed will comply with 

the Fauna Infrastructure Report (Ecology 

Australia 2012c). 

The effectiveness of the fence in minimising 

road kill will be monitored once a fortnight 

during the active season of the species 

(between October and March). 

Monitoring of the effectiveness of fence will 

be undertaken during the Growling Grass 

Frog monitoring. 

Areas of road edge and road reserve will be 

inspected from a vantage point at a safe 

distance in the road reserve for any road-

killed frogs. 

The fence will be installed during 

construction for the operational phase. 

The effectiveness of the fence in minimising 

road kill will be monitored once during 

daylight hours and once a fortnight during 

the active season of the species (between 

October and March). 

Install additional fencing or modify the fence 

design, if Growling Grass Frogs are recorded as 

being killed on the new road. 

VicRoads 
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5.4 Australian Grayling 

5.4.1 Pre-construction Phase 

Timing of Construction Activities 

The lower reaches of the Bunyip River/Main Drain are a spawning ground for Australian Grayling, 

and therefore, it is important to adequately protect this area. From March to April, adult Grayling 

migrate downstream to the lower reaches near Koo Wee Rup where they spend a few weeks and 

spawn. Most adults return to upstream reaches in late-April and early-May, but some may stay in 

the lower reaches. Eggs and larvae drift out to sea and migrate back through the lower reaches as 

juveniles from September to January (peak in November/December).  

Given weather restrictions to construction work activities (e.g. winter rains restricting access), the 

most suitable time for construction over the Bunyip River would appear to be in late-summer when 

flows are lowest, most adult Grayling are in upstream reaches and the peak migration of juveniles 

to upstream reaches is complete. 

Sedimentation and Erosion Control 

Sediment and erosion control is addressed in the VicRoads PEPS for the Koo Wee Rup Bypass, 

and includes design, establishment and regular maintenance of sediment control devices in 

accordance with “Construction Techniques for Sediment Control“(EPA Publication No. 275, 1991) 

and “Environmental Guidelines for Major Construction Sites” (EPA Publication No. 480, 1995). A 

primary aim is to protect water quality in the Bunyip River/Main Drain for the Australian Grayling 

(as well as avoid impacts downstream to the Western Port Ramsar site). 

Water Quality Monitoring  

The objectives of the Water Quality Monitoring Program are to ensure water quality is protected in 

Bunyip River/Main Drain for the Australian Grayling and ultimately in receiving waters 

downstream of works areas in the Western Port Ramsar site. Water Quality monitoring will be 

undertaken during pre-construction and construction phases to ensure compliance with State 

Environment Planning Policy (SEPP) Waters of Victoria (WoV) guidelines under the Environment 

Protection Act 1970. Should monitoring detect that water quality impacts have occurred, the 

allowable variation between results shall be no more than twice the measures of uncertainty. If as a 

result of construction works an environment incident occurs which results in an adverse change to 

water quality within an area of protected habitat then the Contractor will notify VicRoads, DSE 

and Melbourne Water and investigate the cause of the incident and make every reasonable effort to 

rectify the cause. Works will cease in the affected area and will not recommence within 100 meters 

of where the incident has occurred until advice is received from DSE that those works can 

continue. 
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5.4.2 Construction Phase 

No capture and release of the Australian Grayling is proposed as part of this project. The key 

mitigation is to protect habitat and avoid any instream impacts to the Bunyip River.  

Sedimentation and Erosion Control 

Sediment and erosion control measures installed during the pre-construction phase will be 

regularly inspected and maintained during the construction phase. 

Water Quality Monitoring  

The water quality monitoring program initiated during the pre-construction phase will be regularly 

inspected and maintained during the construction phase. 

5.4.3 Post-construction Phase 

Removal of Sediment and Erosion Control Measures 

Sediment and erosion control measures installed during the pre-construction phase and maintained 

during construction, will continue to be maintained until rehabilitation/revegetation of exposed 

slopes has occurred. 

Water Quality Monitoring 

The water quality monitoring program implemented during the pre-construction and construction 

phases will continue until slopes are stabilised and revegetation has established to a sufficient level 

that erosion and sedimentation is not an issue. 

Site Rehabilitation and Revegetation Plan and Habitat Enhancement 

VicRoads will prepare a site rehabilitation and revegetation plan for the Bunyip River Drain 

Complex. The rehabilitation and revegetation plan will direct rehabilitation and planting of habitat 

disturbed by construction, including banks and levees. The topography/contours, vegetation and 

habitat characteristics of the disturbed areas will be rehabilitated as soon as possible following the 

completion of construction. Revegetation will use both direct seeding and tube-stock planting for 

the rehabilitation of the Bunyip River Drain banks. Post-construction monitoring of revegetation 

will be undertaken to ascertain the survival of plantings. 
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Table 12 Koo Wee Rup Bypass: Management Plan Element Australian Grayling 

Management Issue Impact Areas Project Phase Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

Timing of 

Construction 

Activities 

Bunyip 

River/Main Drain 

Pre-construction Construction personnel must be aware of the 

Australian Grayling life cycle and the measures 

required to protect its habitat. 

If possible, undertake construction of the new bridge 

over the Bunyip River to minimise impactduring the 

pre-spawning and post-juvenile migration periods. 

Timing of Construction to be decided during 

the planning phase. 

If critical or emergency works can 

not be undertaken during these 

periods, discussions must be 

undetraken with DSE.  

VicRoads 

Induct site Personnel 

(see Element 6.2) 

Entire 

Construction Area 

Pre-construction All site personnel, including sub-contractors, will be 

inducted at an on-site meeting. 

The Contractor will hold regular (e.g. weekly) 

Toolbox meetings with the Construction Team. 

Records will be retained of all site personnel 

inducted to the Project. 

Site personnel will be inducted prior to 

commencement of work on site. 

Daily Pre-Start on site to include an 

environmental topic.  

Ecologists will be engaged to undertake an 

environmental toolbox session with 

supervisory personnel prior to start of works. 

Hold additional meetings as required.  

Disseminate additional material to 

site personnel as required. 

VicRoads 

Minimise 

Construction 

Area/Corridor Width 

and Protective 

Fencing 

Bunyip 

River/Main Drain 

Pre-construction Protective fencing will be installed in accordance 

with site plans to clearly delineate No-Go-Zones (i.e. 

along and parallel to the banks of the Bunyip Main 

Drain to protect the drain and perpendicular to the 

drain to minimise the Construction Corridor). 

Once a Construction Area is established and fenced, 

no construction activities, machinery or vehicles are 

permitted beyond the fenced area. 

All changes adjacent to the Bunyip River (e.g. 

trimming of levees) will be undertaken above the 

level of the existing access tracks (i.e. any impacts 

and possible redistribution of flow downstream into 

the Bunyip River will only occur during a significant 

flood event). 

Protective fences will be installed prior to 

vegetation removal/construction 

commencing. 

Additional protective fencing will be 

installed, if required. 

VicRoads 

 

Sediment and 

Erosion Control 

Measures 

Bunyip 

River/Main Drain 

Pre-construction Sediment and erosion control measures (e.g. 

sediment/silt fences on waterway banks, jute matting 

on slopes, berms on top banks) will be planned and 

installed during the pre-construction phase. 

Sediment and erosion control is described in 

VicRoads Project Environment Protection 

Strategy (PEPS). 

Install additional sediment/silt 

fencing, if required. 

VicRoads 

Water Quality 

Monitoring 

Bunyip 

River/Main Drain 

Pre-construction A water quality monitoring program will be 

developed and implemented during the pre-

construction phase.  

Water quality monitoring will be based on VicRoads 

Water quality monitoring will be undertaken 

immediately prior to work commencing. 

Respond to water quality monitoring 

data. 

Identify sources of 

turbidity/contamination should 

VicRoads 
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Management Issue Impact Areas Project Phase Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

specification on Environmental Management. 

Water quality monitoring should examine sites 

upstream and downstream sites of construction areas. 

monitoring detect water quality 

impacts.  

Install additional sediment/silt 

fencing, if required. 

Induct site Personnel Entire 

Construction Area 

Construction  Site inductions and Toolbox meetings will continue, 

as required. 

Records will be retained of all site personnel 

inducted to the Project. 

Any new site personnel will be inducted 

prior to commencement of work on site. 

Daily Pre-Start on site to include an 

environmental topic.  

Ecologists will be engaged to undertake an 

environmental toolbox session with 

supervisory personnel prior to start of works. 

Hold additional meetings as required.  

Disseminate additional material to 

site personnel as required. 

VicRoads 

Maintenance of 

Protective Fencing 

around No-Go-

Zones. 

Maintenance of 

Construction Width 

Bunyip 

River/Main Drain 

Construction Protective fencing installed along the boundary of 

the Construction Area and parallel to the Banks of 

the Bunyip Main Drain during the pre-construction 

phase will be inspected and repaired as required. 

No works will occur outside of the designated 

Construction Area. 

Inspections of protective fences will occur 

once a week. 

Maintenance of protective fencing and 

construction width to occur throughout 

duration of the construction phase. 

Extra protective fencing will be 

installed if required. 

If the designated Construction 

Corridor is exceeded during 

construction, work should cease 

immediately and the cause reviewed 

and rectified.  

Additional offsets may be required if 

construction corridor is exceeded and 

Australian Grayling habitat is 

impacted.. 

VicRoads 

Maintenance of 

Sedimentation and 

Erosion Control 

Entire 

Construction Area 

Construction Sediment and erosion control measures installed 

during the pre-construction phase will be inspected 

and repaired as required. 

Inspections of sediment and erosion control 

measures will occur once a week during dry 

weather and following periods of heavy 

rainfall. 

Maintenance of sediment control devices will 

occur through the duration the construction 

phase. 

Respond to water quality monitoring 

data. 

Install additional sediment/silt 

fences, if required. 

In the event of an environmental 

incident (e.g. chemical spill, 

excessive turbidity), any changes in 

water quality as a result of works 

activities will be determined, and 

VicRoads, DSE and Melbourne 

Water, will be notified as required. 

DSE will confirm if capture and 

release of species is required. 

If an environmental incident occurs, 

VicRoads 
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Management Issue Impact Areas Project Phase Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

works will cease in the affected area 

and will not recommence within 100 

meters of where the incident has 

occurred until advice is received 

from DSE that those works can 

continue 

Water Quality 

Monitoring 

Bunyip 

River/Main Drain 

Construction The water quality monitoring program developed and 

implemented during the pre-construction phase will 

be implemented during the construction phase.  

Water quality monitoring will be based on VicRoads 

specification on Environmental Management. 

During construction, water quality 

monitoring will be conducted fortnightly and 

for each rain event as follows: 

• within one hour of commencement of 

the rain event during working hours;  

• every 4 hours for periods of 

continuous rain during working 

hours; and  

• within 12 hours of a rain event, outside 

working hours. 

Respond to water quality monitoring 

data. 

Identify sources of 

turbidity/contamination should 

monitoring detect water quality 

impacts.  

Install additional sediment/silt 

fencing, if required. 

VicRoads 

Removal of Fencing  Bunyip 

River/Main Drain 

Post-

construction 

Fencing installed along the boundary of the 

Construction Area to identify No-Go-Zones will be 

maintained until revegetation/rehabilitation has 

occurred or until the completion of the Project. 

Inspections of fences will occur once a week. 

Maintenance of fencing will occur until 

revegetation/rehabilitation has occurred. 

 VicRoads 

Removal of 

Sediment and 

Erosion Control 

Measures 

Bunyip 

River/Main Drain 

Post-

construction 

Sediment and erosion control measures will be 

maintained until rehabilitation/revegetation of 

exposed slopes has occurred. 

Inspections of fences will occur once a week 

in dry weather and following periods of 

heavy rainfall. 

Maintenance of fencing will occur until 

revegetation/rehabilitation has occurred or 

deemed sufficient in consultation with DSE 

and the Project’s Ecologist. 

Respond to water quality monitoring 

data. 

Install additional sediment/silt 

fences, if required. 

VicRoads 
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Management Issue Impact Areas Project Phase Management Action Frequency/Timing/Duration Adaptive Management Responsibility 

Site rehabilitation, 

revegetation and 

monitoring 

Bunyip River  

Drain Complex 

Post-

construction 

VicRoads will prepare a site rehabilitation and 

revegetation plan for the Koo Wee Rup Bypass 

Project. 

The rehabilitation and revegetation plan will direct 

rehabilitation and planting of habitat disturbed by 

construction, including the banks, levees and access 

tracks of the Bunyip River Drain Complex. 

Revegetation will use both direct seeding and tube-

stock planting for the rehabilitation of the stream or 

wetland bed and banks. 

Post-construction monitoring of 

rehabilitation/revegetation will be undertaken to 

ascertain the survival of plantings and success of 

creating habitat.  

Some revegetation (e.g. with native grasses) 

will commence as soon as construction areas 

are decommissioned to stabilise exposed 

topsoils. 

Revegetation with indigenous plants should 

ideally occur in either early-autumn or early-

spring to maximise germination success, but 

may preferentially occur as soon as 

construction areas are decommissioned to 

stabilise topsoil. 

Monitoring of revegetation will be 

undertaken annually beginning in the first 

autumn or spring following planting. 

Undertake additional plantings 

depending on the success of plant 

establishment. 

VicRoads 
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6 Animal Capture and Release - Project Wide 

Relocating animals from the construction zone has been recommended/undertaken for Growling 

Grass Frogs as a component of a number of development projects [e.g. Craigieburn Bypass 

(Ecology Australia 2002), a former quarry site near Bundoora used for landfill (Wilson 2003), 

Fairway Waters Retirement Village at Pakenham (Heard et al. 2004), Pakenham Bypass (Biosis 

2005) and Bayles Bridge replacements (Ecology Australia 2006d)]. It has also been 

recommended/undertaken for the Southern Brown Bandicoot for the Bayles Bridge replacements 

(Ecology Australia 2006d), Sugarloaf Pipeline Project (SPA 2008), Peninsula Link (LMA 2010; 

Clive Wightwick, Abigroup, pers. comm.) and Bunyip Main Drain rehabilitation Works 

(MWWSQA 2011b). 

Relocating animals involves surveying pre-determined areas (e.g. those that will be impacted), and 

capturing and releasing animals or flushing them to suitable sites nearby. The main objectives are 

to prevent as far as possible direct mortality of animals during construction (e.g. killed by vehicles 

and machinery) as well as relocate animals to suitable habitat from sites where habitat is lost.  

Relocation of animals as part of a development may involve two forms: Animal Capture and 

Release; or Salvage and Translocation. Translocation involves capturing animals, transporting 

them over a considerable distance and finally releasing animals to a new location. It is regarded as 

a last resort option as a number of risks and complexities are involved, including the limited 

knowledge regarding the long-term success of translocation, potential spread of disease and other 

effects on resident animals, such as competition, and the genetic consequences and potential for 

genetic ‘pollution’ of translocated animals are uncertain (Wilson 2003; Heard et al. 2004; Biosis 

2005). Animal Capture and Release involves release or flushing of animals to nearby/adjoining 

areas and therefore overcomes some of the risks associated with spread of disease and genetic 

consequences, as animals are not moved over substantial distances. 

Any action arising from capture of animals that differ from the Contractors Wildlife Permit should 

be referred to the Department of Environment and Primary Industries (former DSE) immediately 

for action. 

This section provides protocols for animal capture and release to nearby areas.  

The procedures for searching for, capturing and releasing Growling Grass Frogs and Southern 

Brown Bandicoots, immediately prior to works are presented in this Element.  Search areas for the 

Southern Brown Bandicoot include: 

• Drains along Manks/McKays Roads and McGregors Drain (i.e. the existing Healesville 

Koo Wee Rup Road); 

• Railway Road/disused South Gippsland Railway Line; 

• Bunyip River Drain Complex; and 
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• Rossiter Road (note Ecology Australia is not aware of any Southern Brown Bandicoot 

records from Rossiter Road, but as a pre-cautionary measure, searches will be undertaken 

there). 

Search areas for the Growling Grass Frog include: 

• Drains along Manks/McKays Roads and McGregors Drain (i.e. the existing Healesville 

Koo Wee Rup Road); 

• Pasture and drains between Manks Road and Railway Road; 

• Drains along Railway Road/disused South Gippsland Railway Line; 

• Pasture between Railway Road/disused South Gippsland Railway Line and the Bunyip 

River Drain Complex; 

• McGregors Drain, McDonalds Drain, North West Catch Drain and Southern Boundary 

Drain (precautionary measure); 

• Pasture and drains between the Bunyip River Drain Complex and Rossiter Road; and 

• Drains along Rossiter Road and South Gippsland Highway. 

No capture and release of the Australian Grayling is proposed as part of this project. The key mitigation 

is to protect habitat and avoid any instream impacts to the Bunyip River. 

 

6.1 Southern Brown Bandicoot – general animal capture and release 

This element provides actions for removing Southern Brown Bandicoots prior to areas being 

impacted by construction activities. Areas in which it is known that impacts will occur will be 

surveyed prior to construction activities occurring to flush or capture animals for release nearby. 

 

PLAN 

ELEMENT 
Southern Brown Bandicoot Capture and Release Protocol – General  

Aim To ensure areas subject to clearing activities are clear of Southern Brown Bandicoots 

prior to construction commencing. 

Objective To prevent accidental kill of, or injury or undue disturbance to, Southern Brown 

Bandicoots occupying areas subject to construction activities, by flushing or removing 

bandicoots prior to construction commencing. 

Strategy and 

sites/areas 

1. Search for Southern Brown Bandicoots in sites/areas impacted by construction 

works. 

2. Search areas include the drains along Manks/McKays Roads and McGregors Drain 

(i.e. the existing Healesville Koo Wee Rup Road), Railway Road/disused South 

Gippsland Railway Line and Bunyip River Drain Complex and Rossiter Road. 

3. If animals are found, relocate these to suitable habitat nearby. 
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Requirements 1. Capture and release would need to be undertaken by a qualified zoologist or wildlife 

specialist experienced in handling and transporting Southern Brown Bandicoots. 

2. An appropriate wildlife permit under the Victorian Wildlife Act 1975 issued by DSE 

and animal ethics approval is required before capture and release can be undertaken. 

3. Capture and release need to take place immediately prior to vegetation clearance (on 

the day), to avoid sites becoming re-colonised by bandicoots between the capture 

and release and commencement of construction. 

4. The need for trapping bandicoots with cage traps (to remove animals from 

construction areas) will also be considered. Trapping will be necessary if a bandicoot 

is found sheltering in the area to be impacted, but cannot be captured by hand, or if a 

bandicoot frightened away during the daytime searches is known to return to shelter 

in an area to be impacted. Trapping will be avoided as far as possible to minimise 

stress to bandicoots, and if trapping is necessary, traps will be appropriately 

insulated. 

5. If trapping is required, the qualified zoologist needs to be a holder of an additional 

DSE “Research Permit”. 

6. Captured bandicoots should be transported individually in cloth bags (i.e. one 

bandicoot per bag to minimise fighting between individuals). 

7. In the event that Southern Brown Bandicoots are found during construction 

activities, a qualified zoologist should be contacted for fauna release. 

Activities Identification of release sites 

1. Prior to commencing searches for Southern Brown Bandicoots in impact sites/areas, 

habitats will be inspected to identify suitable/potential areas for relocating captured 

bandicoots. Potential release sites include dense vegetation for shelter (e.g. remnant 

Swamp Scrub). 

2. Identification of release sites should be undertaken within four weeks preceeding 
vegetation clearance for construction activities. 

3. The location of suitable release sites will be compared with areas to be impacted by 

construction activities, so as to identify the closest release site to each area to be 

impacted (within 200 m of the capture location). 

4. If shelter is deemed to be inadequate, artificial shelter sites may be provided at 

release sites. 

5. Sites identified as being suitable for bandicoot release by the zoologist, will need to 
be agreed upon by VicRoads and DSE. 

Bandicoot searches 

6. Pre-clearance searches will be conducted on the day that vegetation clearing is to be 
undertaken. 

7. A standard diurnal ‘walkthrough’ will be undertaken in habitat where construction 
activities will be taking place. 

8. Any area walked through on a previous day and not cleared on that day, will require 
another walkthrough on the day of clearing. 

9. A walkthrough will be undertaken immediately following vegetation clearance to 

search for any bandicoots injured by machinery or remaining in the area after 
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clearing. 

10. Footwear will be washed in a bleach solution at the commencement of the search, if 

entering the drains during searches. 

11. Daytime searches will involve investigation of potential shelter sites and searching 

within dense vegetation, at the base of grass tussocks, within reed beds, etc. 

12. If trapping is considered necessary, five cage traps will be set for two nights in the 
area to be impacted to capture animals. Traps will be inspected for captured 

bandicoots early in the morning during daylight hours. 

13. Captured bandicoots will be transported individually in cloth bags. 

14. Captured bandicoots will be released as soon as possible (within 24 hours), and as 
close as possible to the capture site. 

15. Sick/injured/visibly distressed bandicoots will be taken to a Veterinary Surgeon or 
Wildlife Carer/Shelter for assessment. 

16. Construction works will be permitted to commence only once the zoologist or 

wildlife specialist is confident that no bandicoots (or other fauna) remain in the 

Construction Area. 

17. All captured and relocated fauna will be documented on a Fauna Capture and 

Release Data Sheet (Appendix 4). 

18. Fauna records will be submitted to DSE for incorporation into the Victorian 

Biodiversity Database. 

Animals found during construction 

1. Site personnel will immediately contact VicRoads and engage a qualified zoologist 

or Wildlife Specialist for fauna capture and release in the event that Southern Brown 

Bandicoots are found during construction activities; 

2. Construction works will cease in the affected work area and will not recommence 

within 100m of where the animal is captured until advice is received from DSE that 

those works can continue.; 

3. Captured bandicoots will be transported individually in cloth bags. 

4. Captured bandicoots will be released as soon as possible (within 24 hours), and as 
close as possible to the capture site. 

5. Sick/injured/visibly distressed bandicoots will be taken to a Veterinary Surgeon or 
Wildlife Carer/Shelter for assessment. 

6. Construction works will be permitted to commence only once the zoologist or 

wildlife specialist is confident that no bandicoots (or other fauna) remain in the 

Construction Area. 

7. All captured and relocated fauna will be documented on a Fauna Capture and 

Release Data Sheet (Appendix 4). 

8. Fauna records will be submitted to DSE for incorporation into the Victorian 

Biodiversity Database. 

9. DSE and potentially DSEWPaC will be notified in the event of a bandicoot being 

discovered during construction. 

Performance Strict adherence to actions proposed to protect habitat and avoid direct impacts or loss of 
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measures animals. 

No death of, or injury and undue disturbance to, animals in areas where construction 

activities are undertaken. 

Responsible 

Authority 

DSE to provide capture and release permit. 

DSE and VicRoads to agree to release sites. 

Contractors to contact VicRoads, DSE and a qualified zoologist if bandicoots are found 

during construction activities. 

VicRoads and the Contractor to engage qualified zoologist to undertake search and 

capture and release. 

Monitoring VicRoads undertake periodic monitoring of construction activities to ensure adherence to 

FMP actions and objectives. 

6.2 Growling Grass Frog – general animal capture and release 

This element provides a course of action for removing Growling Grass Frogs prior to areas being 

impacted by construction activities. Areas in which it is known that impacts will take place will be 

surveyed prior to construction activities taking place and captured animals will be released nearby. 

There is also provision in this Element for hand sorting through vegetation removed and excavated 

soil for frogs. 

PLAN ELEMENT Growling Grass Frog Capture and Release Protocol – General  

Aim To remove Growling Grass Frogs from areas subject to clearing activities prior to 

construction commencing. 

Objective To prevent accidental kill of, or injury or undue disturbance to, Growling Grass 

Frogs occupying areas subject to construction activities. 

Strategy and 

sites/areas 

1. Search for Growling Grass Frogs in sites/areas impacted by construction 

works. 

2. Search areas include drains along Manks/McKays Roads, existing Healesville 

Koo Wee Rup Road, Railway Road/disused South Gippsland Railway Line, 

Rossiter Road, South Gippsland Highway and drains through pasture, and 

pasture. 

3. Pasture between Railway Road/disused South Gippsland Railway Line and 

the Bunyip River Drain Complex; 

4. Pasture between the Bunyip River Drain Complex and Rossiter Road; and 

5. If frogs or tadpoles are found, relocate these to suitable habitat nearby. 

Requirements 1. Capture and release would need to be undertaken by a qualified zoologist or 

wildlife specialists experienced in handling and transporting frogs. 

2. An appropriate wildlife permit from DSE is required before capture and 

release can be undertaken.  This permit would be required under the Victorian 

Wildlife Act 1975. 

3. Searches and capture and release would need to take place immediately prior 

to vegetation clearance (on the day), to avoid sites being re-colonised by frogs 
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between capture and release and commencement of construction. 

4. Search techniques need to consider different seasonal activity patterns of 

Growling Grass Frogs (see below). 

5. Capture and release procedures should be undertaken in accordance with the 

hygiene protocol for control of disease in frogs (NSW NPWS 2001; Phillott et 

al. 2010), to help prevent spread of the lethal chytrid fungus 

Batrachochytrium dendrobatidis. 

6. Footwear will be washed in disinfectant at the commencement and end of 

each capture and release period to prevent introduction of diseases. 

7. Latex surgical gloves should be worn at all times when frogs are being 

handled, and gloves should be changed after each frog is handled. 

8. Captured frogs should be transported individually in plastic bags (i.e. one frog 

per bag to minimise disease transfer). 

9. A qualified zoologist will be engaged for fauna capture and release in the 

event that Growling Grass Frogs are found during construction activities. 

Activities Identification of release sites 

1. Prior to commencing searches for Growling Grass Frogs impact sites/areas, 

nearby habitats will be inspected to identify suitable/potential areas for 

relocating captured frogs.  Potential sites include adjoining areas of drains and 

nearby dams.   

2. Identification of release sites should be undertaken within four weeks 
preceding vegetation clearance associated with construction commencing. 

3. The location of suitable release sites will be compared with the areas to be 

impacted by construction activities, so as to identify the closest release site to 

each area to be impacted (where possible, within 200 m of the capture 

location). 

4. If shelter is deemed to be inadequate, woody debris/rock piles may be 

provided at certain release sites. 

5. Dams and drains will be inspected for predatory fish by the Contractor (e.g. 

Gambusia holbrooki), and preference will be given to those without fish. 

6. Sites identified as being suitable for frog capture and release by the zoologist, 
will need to be agreed upon by VicRoads and DSE. 

Breeding season searches (September to April) 

1. Pre-clearance searches will be conducted on the day that vegetation clearing is 
to be undertaken. 

2. A standard diurnal ‘walkthrough’ will be undertaken in habitat where 
construction activities will be taking place. 

3. Any area walked through on a previous day and not cleared on that day, will 
require another walkthrough on the day of clearing. 

4. A walkthrough will be undertaken immediately following vegetation 

clearance to search for any Growling Grass Frogs injured by machinery or 

remaining in the area after clearing. 

5. Dip-netting for tadpoles will also be undertaken if any dams need draining. 
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Captured tadpoles will be temporarily placed in an insulated container of 

creek water (e.g. polystyrene box or esky) and kept out of direct sunlight. 

6. Footwear will be washed in a bleach solution at the commencement of the 

search until vegetation clearing/topsoil stripping is complete. 

7. Daytime searches will include investigation of potential shelter and basking 

sites and searching within dense vegetation, at the base of grass tussocks, on 

reed beds, under rocks and woody debris, beneath litter, etc. 

8. Two night-time spotlighting surveys will be undertaken and each survey will 

involve searching for at least one hour at each site impacted by construction 

activities. 

9. Night-time surveys (where possible dependant on weather and time of impact) 

will be undertaken on nights of optimal weather for detecting the species (i.e. 

little or no wind, temperatures greater than 15
o
C, and relatively high 

humidity). Should capture and release occur outside the above specified, 

night-time surveys may be waived in consultation with DSE. 

10. Latex surgical gloves will be worn at all times when frogs are being handled; 

gloves will be changed after each frog is handled. 

11. Captured frogs will be transported individually in plastic bags. 

12. Captured frogs will be released as soon as possible (within 24 hours), and as 
close as possible to the capture site (in dense vegetation or under woody 

debris at the edge of dams/drains). 

13. Sick/injured/visibly distressed frogs will be taken to a nearest suitable facility 
for analysis. 

Non-breeding season searches (May to August) 

1. Searches will be undertaken within at least three days preceding 
commencement of construction activities. 

2. A day-long diurnal search will be undertaken in the habitat where construction 
activities will be taking place. 

3. Footwear will be washed in disinfectant at the commencement of the search. 

4. Daytime searches will include investigation of potential shelter sites and 

searching within dense vegetation, at the base of grass tussocks, within reed 

beds, under rocks and woody debris, beneath litter, etc. 

5. Latex surgical gloves will be worn at all times when frogs are being handled, 

and gloves should be changed after each frog is handled. 

6. Captured frogs will be transported individually in plastic bags. 

7. Captured frogs will be released as soon as possible (within 24 hours), and as 
close as possible to the capture site (in dense vegetation or under woody 

debris at the edge of dams/drains). 

8. Sick/injured/visibly distressed frogs will be taken to the Amphibian Research 

Centre at Werribee for analysis. 

Searching through disturbed soil and vegetation 

1. Vegetation removed during construction activities will be examined for 

Growling Grass Frogs. Captured frogs will be released according to protocols 
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given above in 10, 11, 12 and 13. 

2. Soil excavated from construction areas will be examined for Growling Grass 

Frogs. Two qualified zoologists will work in tandem with the excavator, to 

clear and sort through all soil (and vegetation). One zoologist will monitor the 

excavation site. The second zoologist will sort through soil and vegetation in 

each bucket of the excavator. 

3. Captured frogs will be handled and released according to protocols given 
above in 10, 11, 12 and 13. 

Animals found during construction 

1. Site personnel will immediately contact VicRoads and engage a qualified 

zoologist or Wildlife Specialist for fauna capture and release in the event that 

Growling Grass Frogs are found during construction activities; 

2. Construction works will  cease in the affected work area and will not 
recommence within 100m of where the animal is captured until advice is 

received from DSE that those works can continue.  

3. Captured frogs will be transported individually in cloth bags. 

4. Captured frogs will be released as soon as possible (within 24 hours), and as 
close as possible to the capture site. 

5. Sick/injured/visibly distressed frogs will be taken to a Veterinary Surgeon or 
Wildlife Carer/Shelter for assessment. 

6. Construction works will be permitted to commence only once the zoologist or 

wildlife specialist is confident that no frogs (or other fauna) remain in the 

Construction Area. 

7. All captured and relocated fauna will be documented on a Fauna Capture and 

Release Data Sheet (Appendix 4). 

8. Fauna records will be submitted to DSE for incorporation into the Victorian 

Biodiversity Database. 

9. DSE and potentially DSEWPaC will be notified in the event of a Growling 

Grass Frog being discovered during construction. 

Fauna records 

1. All captured and relocated fauna will be documented on a Fauna Capture and 

Release Data Sheet (Appendix 4). 

2. Fauna records will be submitted to DSE for incorporation into the Victorian 

Biodiversity Database. 

Performance 

measures 

Strict adherence to actions proposed to avoid direct impacts or loss of animals. 

No death of, or injury and undue disturbance to, animals in areas where 

construction activities are undertaken. 

Responsible 

Authority 

DSE to provide capture and release permit. 

DSE and VicRoads to agree to release sites. 

Contractors to contact VicRoads, DSE and a qualified zoologist if frogs are found 

during construction activities. 
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A qualified zoologist will be engaged to undertake capture and release. 

Monitoring VicRoads undertake periodic monitoring of construction activities to ensure 

adherence to EMP actions and objectives. 
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7 Threatened Species Monitoring and Research 

Monitoring protocols for the Southern Brown Bandicoot and Growling Grass Frog (and Swamp 

Skink, if recorded) are provided in Ecology Australia (2011a) and are not repeated here. Pre-

construction monitoring of the Southern Brown Bandicoot is complete and that for the Growling 

Grass Frog has been undertaken. 

A survey for the Swamp Skink is currently in progress. If the Swamp Skink is found during pre-

construction, then a separate Management Plan Element, including a monitoring program, will be 

developed for this species in consultation with DSE. If it is not found, then the species will be 

addressed within the fauna capture and release section of this Management Plan (see Section 

1.3.1). 

Following discussions with Wayne Koster (DSE), guidelines for monitoring the Australian 

Grayling are given in Section 7.3. 

The purpose of on-going monitoring of Southern Brown Bandicoots and Growling Grass Frogs is 

to: 

• gauge the success of management actions proposed to protect the population;  

• ensure that construction of the Bypass does not significantly impact on the species or their 

habitats; 

• address any potentially threatening processes which may arise, and introduce new 

management actions should these be deemed necessary; and 

• determine the success of habitat rehabilitation as a remediation measure. 

Monitoring techniques will generally target the population and not individual animals. Population 

persistence will avoid marking of animals prior to release and is therefore non-invasive. However, 

to gauge the use of culverts and bridges by Growling Grass Frogs and Southern Brown Bandicoots, 

some form of marking/tagging of animals may be required. Sufficient numbers of animals would 

be required to make the results obtained from tagging or marking meaningful. 

For the Southern Brown Bandicoots, monitoring may require attachment of radio-transmitters to 

animals and radio-tracking, or ear-tagging and subsequent trapping programs. For Growling Grass 

Frogs, animals are marked prior to release by either attachment of radio transmitters or 

subcutaneous injection of a passive integrated transponder (PIT). Radio tracking and PIT tagging 

has been successfully undertaken for the Growling Grass Frog and closely related Green and 

Golden Bell Frog (Patmore 2001; Wilson 2003; Biosis 2005; Dr. Geoffrey Heard, University of 

Melbourne, pers. comm.; Aaron Organ, Ecology and Heritage Partners, pers. comm.).  

The best technique for monitoring Growling Grass Frogs and Southern Brown Bandicoots would 

need to be decided in association with DSE. For frogs, it may also depend on the number of 

individuals requiring translocation (e.g. following an environmental incident); as a guide, less than 
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ten frogs could be radio-tracked, and more than ten frogs could be PIT-tagged. Marking of animals 

would need to be undertaken by zoologists familiar with these marking and monitoring techniques. 

7.1 Southern Brown Bandicoot 

A Southern Brown Bandicoot monitoring program has been established and the pre-construction 

monitoring of bandicoots, using motion-sensing infra-red cameras was undertaken between late-

September and early-November 2011 (Ecology Australia 2013a) and April-May 2013 (Ecology 

Australia 2013b). Monitoring sites where cameras are located include ‘reference or non-impact 

sites’ south of the Bypass crossing of the Bunyip River Drain Complex, ‘impact sites’ within and 

adjoining the road footprint (e.g. along Railway Road/disused South Gippsland Railway Line and 

Bunyip River Drain Complex) and ‘disturbance sites’ along the Drain Complex to the north of the 

Bypass crossing to examine potential disturbance due to construction machinery accessing the 

‘impact sites’ from the existing road. The objective is to monitor these sites during the construction 

and post-construction phases to determine population persistence or otherwise, assess potential 

impacts and address impacts if they arise with new management. 

The population at a destination site where any translocated animals are released will also be 

monitored to determine any impacts of released animals on the recipient population. 

Camera surveys provide presence/absence data. Signs of bandicoot feeding (i.e. conical pits 

excavated whilst searching for invertebrates/fungi), could also be recorded. These data would 

provide evidence of population persistence, and may be considered adequate for monitoring the 

population at Koo Wee Rup. A more extensive trapping program would provide capture-mark-

recapture data, an idea of the population size, and details of animal numbers before and after 

construction. However, given that bandicoot numbers at Koo Wee Rup possibly fluctuate in 

response to environmental conditions (e.g. more bandicoots are around during wet years), numbers 

may fluctuate between years during the monitoring program, and the monitoring data may be 

confounded by impacts of weather (and food availability), feral predators and road construction. 

Thus, we suggest that camera surveys are adequate for the bandicoot monitoring program. As well 

as providing a reliable record, the key advantage of camera surveys is that they are non-invasive to 

animals. 

A Deakin University project will commence in 2012 which will examine movements of Southern 

Brown Bandicoots along the Bunyip River Drain Complex, as well as provide data on bandicoot 

abundance along the drains (i.e. by trapping bandicoots for tagging purposes) (Sara Maclagan, 

Deakin University, pers. comm.). There is scope for incorporating data collected during the Deakin 

University project into the assessment of impacts and monitoring program undertaken as part of the 

Koo Wee Rup Bypass construction. 

Given the potential for fragmentation effects on the Southern Brown Bandicoot from road 

construction, a key objective of the Southern Brown Bandicoot monitoring program will be to 

determine the success of fauna underpasses in facilitating movements under the Bypass crossing of 

the re-aligned McGregors Drain south of Manks Road and Railway Road/disused South Gippsland 
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Railway Line, and the potential for bandicoots to move under the bridge over the Bunyip River 

Drain Complex.  

Given the habitat corridor on the western side of the Bypass alignment to link Railway 

Road/disused South Gippsland Railway Line with the Bunyip River Drain Complex (see Figure 4) 

is anticipated to compensate for the loss of the existing key connective habitat along Railway 

Road/disused South Gippsland Railway Line, a monitoring program will also be developed to 

monitor the use of habitat created for Southern Brown Bandicoots, including the use of this habitat 

corridor on the western side of the Bypass. A monitoring program will also be developed to 

monitor the use of: (i) the revegetated habitat link associated with the re-aligned McGregors Drain; 

and (ii) revegetation on the eastern side of the alignment on the “triangle land”. The monitoring 

program will include use of motion censored infra-red cameras, sand pads and active searches for 

diggings and droppings. Monitoring of the use of habitat corridors by bandicoots will be 

undertaken twice per year in autumn and spring (see Section 5.2.3). 

7.2 Growling Grass Frog 

Pre-construction monitoring surveys for the Growling Grass Frog, targeted dams and pasture near 

to, and drains crossed by, the proposed alignments. Growling Grass Frogs were recorded at two 

‘reference or non-impact’ dams near Ballarto Road, a dam to the south of Railway Road and west 

of the proposed alignment and another dam between the Bunyip River Drain Complex and Rossiter 

Road. 

The broad objectives of monitoring program are to determine Growling Grass frog population 

persistence in areas impacted by the Bypass as well as the success of the creation of wetland 

habitat in supporting Growling Grass Frogs. 

Given the potential for fragmentation effects on the Growling Grass Frog from road construction, 

an important objective of the Growling Grass Frog monitoring program will be to determine the 

success of fauna underpasses in facilitating movements under the Bypass crossing of  the re-

aligned McGregors Drain through Manks Road and to the south of Manks Road and through 

Railway Road/disused South Gippsland Railway Line as well as the success of any culverts 

installed for flood mitigation, such as culverts to accommodate existing drains under the new 

carriageway between Manks Road and Railway Road and between the Bunyip River Drain 

Complex and Rossiter Road. This may require marking of individual frogs as described above. 

Wetlands supporting Growling Grass Frog breeding habitat will be created on each side of the 

alignment between Railway Road and Rossiter Road (Figure 4). For the “Roundabout” option at 

Manks Road, an additional wetland would be created south of Manks Road on the west side of the 

bypass. These wetlands will be created to offset the loss of Growling Grass Frog habitat and 

habitat connectivity. Given the emphasis on these wetlands to offset fragmentation effects, the 

success of creating Growling Grass Frog wetland habitat will be monitored for Growling Grass 

Frog colonisation. If frogs are not recorded corrective action, such as additional plantings or 

improved water quality may be required. 
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7.3 Australian Grayling 

The key objective of a monitoring program for the Australian Grayling is to determine population 

persistence in the lower reaches of the Bunyip River prior to, during and following construction 

and include monitoring of site upstream and downstream of the Bypass crossing through the 

Bunyip River. Electrofishing using a bank-mounted unit, is most suitable technique for 

surveying/monitoring Grayling (Wayne Koster, DSE, pers. comm.). Two surveys could be 

undertaken to sample the two life stages in the life cycle of Australian Grayling. Autumn would be 

best time to sample adults migrating downstream as well as being a period of low flows and high 

water clarity. Late-spring to summer would be the optimum time to sample juvenile Grayling 

migrating upstream through the lower reaches (Wayne Koster, DSE, pers. comm.). 

Water quality monitoring will also be undertaken, but the limitation with using water quality 

monitoring as a surrogate is that the water quality parameters/tolerances of Grayling are poorly 

understood (Wayne Koster, DSE, pers. comm.). 
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8 Reporting protocols 

VicRoads will meet the following frequency and timeframes for submission of reports to DSE and 

DSEWPaC: 

• the methods, results and implications thereof, of all pre-construction searches for the 

Growling Grass Frog and Southern Brown Bandicoot, including capture of non-target 

species; 

• the outcomes of all capture and release operations and related surveys within three months 

of the completion of these operations; 

• incidental records of any threatened fauna species during any phase of works will be 

reported immediately; 

• an annual report on 30 June will be submitted detailing the outcomes of the Growling 

Grass Frog, Southern Brown Bandicoot and Australian Grayling (and if necessary, Swamp 

Skink) population and habitat monitoring surveys; 

• annual reports will address potential impacts of works on threatened species and 

recommendations to improve management actions or strategies will be proposed, if 

considered necessary; 

• at the completion of the construction phase, a report will be prepared that outlines all 

actions undertaken as part of the implementation of the FMP; and  

• the results of the implementation of post-construction measures, including monitoring of 

threatened species, will be documented in a report. 
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Appendix 1  Studies commissioned by VicRoads between 2005 and 2012 to determine the 

flora and fauna values and potential impacts of the Healesville Koo Wee Rup Road Upgrade 

project.  The scope and outcome of each study is also given. 

 

Year/ 

Reference 

Scope Outcome 

Ecology 

Australia 

(2005) 

Desktop Review of flora and fauna issues 

along the existing Healesville Koo Wee Rup 

Road between the Pakenham Bypass and 

South Gippsland Highway 

Identification of threatened Ecological 

Vegetation Classes (EVCs) and key 

threatened species that potentially occur 

within the project area. 

Streamline 

Research 

(2005) 

Aquatic survey for EPBC- and FFG-listed 

Australian Grayling and Dwarf Galaxias 

(Galaxiella pusilla) along the Healesville 

Koo Wee Rup Road corridor between the 

Pakenham Bypass and South Gippsland 

Highway.  

Identification of the Australian Grayling in 

the Bunyip River as the key aquatic species 

of concern. 

Ecology 

Australia 

(2006a) 

Southern Brown Bandicoot survey along the 

existing Healesville Koo Wee Rup Road 

between the Pakenham Bypass and South 

Gippsland Highway. 

Identification of the Southern Brown 

Bandicoot as a key species along drains in 

the south of the project area (e.g. Railway 

Road and Bunyip River Drainage Line 

Complex). 

Ecology 

Australia 

(2006b) 

Growling Grass Frog survey along the 

existing Healesville Koo Wee Rup Road 

between the Pakenham Bypass and South 

Gippsland Highway. 

Identification of the Growling Grass Frog 

as a key species in dams and drains along 

the existing road. 

Ecology 

Australia 

(2006c) 

Rare plant survey focusing on River Swamp 

Wallaby-grass (Amphibromus fluitans) 

along the existing Healesville Koo Wee Rup 

Road between the Pakenham Bypass and 

South Gippsland Highway. 

River Swamp Wallaby-grass not recorded, 

but a number of state-classified species 

were recorded. 

Ecology 

Australia 

(2008a) 

Desktop review of flora and fauna values 

associated with an alternative connection 

linking the Pakenham Bypass to the 

Healesville Koo Wee Rup Road. 

Identification of key threatened species 

(Growling Grass Frog) and EVCs. 

The alternative connection was included 

within the overall road upgrade alignment. 

Ecology 

Australia 

(2008b) 

Preliminary native vegetation assessment of 

upgrading the Healesville Koo Wee Rup 

Road, including two options for bypassing 

Provided a preliminary review of the 

potential loss of remnant vegetation as a 

result of the road upgrade, including the 
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Year/ 

Reference 

Scope Outcome 

Koo Wee Rup township.  Option 1 extended 

from Manks Road over Railway Road and 

the Bunyip River Drain complex to the 

South Gippsland Highway; Options 2 

extended from Manks Road in a south-

westerly direction over Railway Road to the 

South Gippsland Highway east of Prestons 

Road. 

two bypass options in the south of the 

project area; the alternative connection in 

the north; and proposed road interchanges. 

Ecology 

Australia 

(2008c).   

Additional targeted surveys in suitable 

habitat for: Growling Grass Frog in areas of 

the two options for bypassing Koo Wee 

Rup, the alternative connection in the north 

and at proposed road interchanges; and 

Swamp Skink in drains draining into 

Western Port Bay in the south of the project 

area (near the South Gippsland Highway). 

Growling Grass Frog identified as a key 

species in dams and drains throughout the 

project area and colonies identified in the 

project area considered to be part of the 

‘important population’ as defined under the 

EPBC Act identified in the Pakenham and 

Officer area by Biosis (2005) and Ecology 

Partners (2007). 

Swamp Skink identified as a key species in 

saline vegetation of drains (e.g. The Inlets 

and Bunyip River Drainage Line Complex). 

Ecology 

Australia 

(2008d).   

Additional targeted surveys for the Southern 

Brown Bandicoot within the project areas 

and at key road interchanges, where 

potentially suitable habitat was identified. 

Identification of the Southern Brown 

Bandicoot as a key species along drains in 

the south of the project area (e.g. Railway 

Road and Bunyip River Drainage Line 

Complex). 

VicRoads 

(2009).   

Environment Effects Act 1978 Referral to 

the State Government. 

Provided a summary of the findings from 

all studies undertaken to 2009, including 

the identification of values, potential 

impacts and mitigation measures. 

Ecology 

Australia 

(2010a) 

Flora and Net Gain Assessment of the 

preferred corridor for the Healesville Koo 

Wee Rup Road Upgrade, including the 

alternative connection to the Pakenham 

Bypass. 

Determined the vegetation losses associated 

with the proposed Road upgrade, and 

calculated the required Net Gain offset 

targets to compensate these losses. The 

report also addressed key flora and fauna 

values of the study area, particularly in 

relation to their implications on the 

Conservation Significance of remnant 
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Year/ 

Reference 

Scope Outcome 

patches for the Net Gain assessment. 

Ecology 

Australia 

(2010b). 

Motion-sensing infra-red camera survey for 

the Southern Brown Bandicoot in areas of 

the proposed road corridor north of the 

Bunyip River Drainage Line complex in 

response to DSE records of bandicoots 

south of Elletts Road. 

Southern Brown Bandicoots recorded 

between Manks Road in the north and 

Railway Road in the south, but not in the 

north of the project area near Ellett Road. 

VicRoads 

(2010). 

Environment Protection and Biodiversity 

Conservation Act 1999 Referral to the 

Commonwealth Government. 

Provided a summary of the findings from 

all studies undertaken to 2010, including 

the identification of values, potential 

impacts and mitigation measures. 

Ecology 

Australia 

(2011a) 

A Threatened Fauna Strategic Management 

Plan prepared to guide management for the 

future upgrade of the Healesville – Koo 

Wee Rup Road between the Pakenham 

Bypass and South Gippsland Highway. 

Strategy outlines measures which will be 

considered during the development of 

detailed Fauna Management Plans to be 

completed for each stage of the project, 

once more detailed design and construction 

plans for the road within each stage are 

completed. 

Ecology 

Australia 

(2011b). 

A supplementary Net Gain assessment for 

the Healesville Koo Wee Rup Road 

Upgrade project for three stages of road 

development.  

Using the data collected as part of the initial 

Net Gain Assessment (Ecology Australia 

2010a), Net Gain losses and offset targets 

were divided into those associated with 

three stages of development. 

Australian 

Ecosystems 

(2012) 

Koo Wee Rup Bypass Revegetation and 

Habitat Restoration Plan. 

Report detailing the revegetation activities 

for the western habitat corridor, ‘triangle 

land’ and wetlands for the ’ Koo Wee Rup 

Bypass, including plant species, planting 

densities and zones, weed control and site 

preparation. 

Ecology 

Australia 

(2012a) 

Healesville - Koo Wee Rup Road (Stage 1) 

- Draft Native Vegetation Offset 

Management Plan. 

Net Gain vegetation losses and offset 

targets were determined for Stage 1 of the 

Healesville - Koo Wee Rup Road Upgrade, 

the Koo Wee Rup Bypass. 

Ecology 

Australia 

(2012b). 

Pre-construction Growling Grass Frog 

monitoring surveys and targeted Swamp 

Skink survey. 

Pre-construction monitoring surveys of the 

Growling Grass Frog were undertaken over 

the 2011/2012 active season at a number of 
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Year/ 

Reference 

Scope Outcome 

dams and drains in the Koo Wee Rup area, 

including two ‘reference’ dams, to collect 

baseline data.  Data will later assess 

impacts and the success of mitigation.  The 

Swamp Skink survey was undertaken to 

determine status in potential habitat along 

the Bunyip River Drain Complex (none 

were found). 

Ecology 

Australia 

(2012ca). 

Koo Wee Rup Bypass Fauna Infrastructure 

Requirements Report. 

Report detailing requirements for structures 

such fencing and underpass furniture to 

accompany the Fauna Management Plan 

and Revegetation and Habitat Restoration 

Plan. 

Ecology 

Australia 

(2013a). 

Pre-construction baseline monitoring 

surveys of the Southern Brown Bandicoot. 

Pre-construction monitoring surveys were 

undertaken (between September and 

November 2011) along the existing 

Healesville - Koo Wee Rup Road, Railway 

Road and Bunyip River Drain Complex 

(including ‘reference’ sites), to collect 

baseline data.  Data were collected within, 

adjoining and away from the alignment to 

later assess impacts and the success of 

mitigation. 

Ecology 

Australia 

(2013b). 

Pre-construction and pre-Predator Control 

baseline monitoring surveys of the Southern 

Brown Bandicoot (Draft). 

Pre-construction and pre-Predator Control 

monitoring surveys were undertaken in 

April and May 2013 along the existing 

Healesville Koo Wee Rup Road, Railway 

Road and Bunyip River Drain Complex 

(including ‘reference’ sites), to collect 

baseline data.  Data were collected within, 

adjoining and away from the alignment to 

later assess impacts and the success of 

mitigation and the predator control 

program. 

Ecology 

Australia 

(2013c). 

Koo Wee Rup Bypass Environment 

Protection and Biodiversity Conservation 

Act Offsets Management Plan (Draft). 

Offsets proposed for the Koo Wee Rup 

Bypass include 7.1 ha of revegetation for 

the Southern Brown Bandicoot and 1.0 ha 
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Year/ 

Reference 

Scope Outcome 

of breeding wetlands for the Growling 

Grass Frog.  These have been assessed 

against the EPBC Offsets Policy to 

determine if the offsets satisfy policy 

requirements. 
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Appendix 2  Discussion of bridges, fauna underpasses and culverts (from Ecology 

Australia 2010) 

The location and the design of these culverts should be based on the most-up-to date knowledge 

of Growling Grass Frog and Southern Brown Bandicoot populations in the study area and their 

use of culverts which are currently in place in other areas, such as under the Pakenham Bypass, 

and Craigieburn Bypass and Bass Highway. Results of the monitoring of these underpasses by 

Growling Grass Frogs and Southern Brown Bandicoot should be reviewed and taken into 

account before culverts are designed and constructed (see Ecology Australia 2011a). 

There is a large body of work in the international literature regarding the construction and use of 

culverts, fauna underpasses and overpasses, but few studies have been carried out in Australia 

regarding the success of these structures and their effectiveness in mitigating barrier effects. In 

addition, there is currently limited information relating to use of underpasses by Growling Grass 

Frogs.  

Culverts and underpasses have been constructed under various roads around Melbourne to 

permit the movement, dispersal and interaction of Growling Grass Frog populations across the 

landscape bisected by new roads (e.g. under the Craigieburn and Pakenham Bypasses, see 

Ecology Partners 2010a, 2010b).  However, there is currently no evidence that underpasses are 

used by Growling Grass Frogs, nor that they are effective at maintaining pre-construction rates 

of movement between populations (DSE 2010; Frank Kauhausen, VicRoads, pers. comm.). The 

results of future monitoring of these structures should be thoroughly reviewed before the 

construction of underpasses, to help inform their design and location. 

Similarly, culverts have been installed under a number of roads around Australia to permit 

bandicoot movement (e.g. Harris et al. 2010; LMA 2010). Although various species and 

subspecies of bandicoot (e.g. Isoodon obesulus fusciventer of southwestern Australia) have used 

these structures (Harris et al. 2010, Queensland Department of Main Roads 2010), the south-

eastern mainland subspecies (I. o. obesulus) is not currently known to utilise such structures 

(Rolf Willig, DSE, pers. comm.). A culvert has more recently been installed under the Bass 

Highway for this subspecies of Southern Brown Bandicoot, but its success is not known (Rolf 

Willig, DSE, pers. comm.). 

The Queensland Department of Main Roads has undertaken an extensive review of the literature 

available and assessed the relative success of different design modifications for various groups 

of wildlife. The outcome of this research has been the production of two-volume ‘Fauna-

sensitive Road Design Manual’ which provides an overview of the known impacts of transport 

infrastructure, and the methods currently used to mitigate these impacts, and a review of the 

success of existing measures and results of trials currently being undertaken (Queensland 

Department of Main Roads 2000, 2010). The second volume is a compilation of guidelines for 

the design, implementation and monitoring of fauna crossing structures, or ‘preferred practices’ 

(Queensland Department of Main Roads). The guidelines provided are for different fauna 

groups rather than being species-specific and may be used to help inform design of underpasses 

for Growling Grass Frogs and Southern Brown Bandicoots.  
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Fauna underpasses  

Several aspects relating to the design and installation of fauna underpasses are generally 

applicable to most species. Factors which are currently known to influence the success of 

culverts include: 

• Substrate (e.g. concrete, natural surfaces); 

• Suitable vegetation and other habitat cover at the entrances and exits (e.g. logs, rocks 

and other debris); 

• Presence of sheltering structures within the culverts; 

• Culvert dimensions, including height, width, length and relative aperture;  

• Drainage requirements and the provision of dry passage for terrestrial fauna;  

• Wildlife fencing to guide fauna into culverts; and 

• Location of culverts in relation to natural fauna movement routes.  

Factors that will be considered regarding the potential location and design of culverts for the 

Koo Wee Rup Bypass include: 

• Culverts should connect areas of known habitat (e.g. habitat patches or breeding ponds), 

taking into consideration current and future land uses which may influence the 

effectiveness of these structures; 

• Culverts should be placed along known or likely movement corridors or in areas 

identified as road-kill ‘hot-spots’; 

• Separate culverts for fauna passage and hydrology should be considered;  

• Culvert entrances should not be located beneath street lights or where there are 

significant human disturbances; 

• Fencing should direct fauna towards the culvert entrances on both sides of the road;  

• Culvert entrances on both sides of the road should be vegetated to funnel fauna towards 

the culverts. 

The characteristics that have been found to be successful in facilitating the movement of a 

number of different frogs and bandicoots across roads should be considered when designing 

culverts/underpasses. The design of these culverts should be refined in consultation with experts 

on the species and research and monitoring into the use of culverts. 

Bridges 

Bridges have been recommended over waterway crossings and important habitat links which are 

intersected by the Koo Wee Rup Bypass. The bridging of these habitats is the best way to avoid 

habitat loss and fragmentation and to maintain current rates of movement and dispersal by 
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fauna. In order for bridges to effectively protect terrestrial and aquatic habitats and avoid barrier 

effects, the following design criteria will be considered: 

• No bridge structures should be placed within the water channel. Bridges should span the 

width of waterways and all piers and other support structures should be installed outside 

of the main water channel; 

• Bridge abutments and piers should be located to ensure that fauna passage along the 

banks is not obstructed; 

• Alignment of the bridge should be as perpendicular to the waterway as possible, to 

minimise vegetation losses and disturbance;  

• Maintain, restore and enhance terrestrial vegetation beneath the bridge where possible. 

Vegetation losses on the levees should be kept to the minimum required to install 

structures; 

• The height of the bridge should allow vegetation to persist beneath the bridges at levels 

sufficient to maintain habitat connectivity; and 

• Consider dual bridges to increase light penetration. 
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Appendix 3 Photos of the threatened species addressed in the Management Plan 

 

Plate 1 Southern Brown Bandicoot (Photo by Darren Quin, 1985) 

 

Plate 2 Growling Grass Frog (Photo by Christina Renowden, 7 March 2008) 

 

Plate 3 Swamp Skink (Photo by Christina Renowden, 26 February 2008) 

 

Plate 4 Australian Grayling  
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Appendix 4. Fauna Capture and Release Data Sheet 

 

Date Common 

name 

Scientific 

name 

Location of 

Capture or 

flushed (GPS 

Coordinate) 

Number of 

individuals 

Taken to 

Wildlife 

Shelter  

Taken to 

Vet / 

Condition 

Relocated / 

Released 

Location of 

Release site (GPS 

Coordinate) 

Deceased 

(Y/N) 

Notes 
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Appendix 5.  Plant species suitable for revegetation 

Plant species suitable for Southern Brown Bandicoot habitat 

Species Common Name 

Trees   

Acacia mearnsii Black Wattle 

Acacia melanoxylon Blackwood 

Eucalyptus cephalocarpa Silver-leaf Stringybark 

Eucalyptus ovata var. ovata Swamp Gum 

  

Large and medium shrubs (> 1.5 m tall)   

Acacia paradoxa   Hedge Wattle 

Acacia verticillata ssp. verticillata   Prickly Moses 

Bursaria spinosa ssp. spinosa Sweet Bursaria 

Coprosma quadrifida   Prickly Currant-bush 

Goodenia ovata   Hop Goodenia 

Hakea nodosa   Yellow Hakea 

Leptospermum scoparium   Manuka 

Melaleuca ericifolia   Swamp Paperbark 

Melaleuca squarrosa   Scented Paperbark 

Olearia lirata   Snowy Daisy-bush 

Ozothamnus ferrugineus   Tree Everlasting 

Solanum laciniatum   Large Kangaroo Apple 

Spyridium parvifolium   Dusty Miller 

Viminaria juncea Golden Spray 

    

Graminoids   

Carex appressa Tall Sedge 

Gahnia sieberiana   Red-fruit Saw-sedge 

Lepidosperma laterale var. majus Variable Sword-sedge 

Lepidosperma longitudinale Pithy Sword-sedge 

Lomandra longifolia ssp. longifolia Spiny-headed Mat-rush 

Poa labillardieri var. labillardierei Common Tussock-grass 

    

Ferns   

Gleichenia dicarpa   Pouched Coral-fern 

Gleichenia microphylla Scrambling Coral-fern 
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Plant species suitable for Growling Grass Frog wetlands 

 

Species Common Name 

Perennial herbs   

Alisma plantago-aquatica Hairy Willow-herb 

Alternanthera denticulata Lesser Joyweed 

Centella cordifolia Centella 

Crassula helmsii Swamp Crassula 

Epilobium billardierianum subsp. 

billardierianum 
Smooth Willow-herb 

Epilobium hirtigerum Hairy Willow-herb 

Gratiola peruviana Austral Brooklime 

Lycopus australis Australian Gipsywort 

Lythrum salicaria Purple Loosestrife 

Marsilea hirsuta Short-fruit Nardoo 

Myriophyllum crispatum Upright Water-milfoil 

Myriophyllum simulans Amphibious Watermilfoil 

Ottelia ovalifolia subsp. ovalifolia Swamp Lily 

Persicaria decipiens  Slender Knotweed                       

Persicaria praetermissa Spotted Knotweed 

Persicaria subsessilis Hairy Knotweed 

Stuckenia pectinata Fennel Pondweed 

Potamogeton cheesemanii Floating Pondweed 

Ranunculus amphitrichus Small River Buttercup 

Ranunculus inundatus River Buttercup 

Triglochin procera s.l. (broad erect 

leaves) 
Water-ribbons 

Triglochin striatum Streaked Arrow-grass 

Vallisneria americana var. americana Eel Grass 

Villarsia reniformis Running Marsh-flower 

    

Grasses and graminoids   

Amphibromus fluitans 
River Swamp Wallaby-

grass 

Baumea arthrophylla Fine Twig-rush 

Bolboschoenus medianus River Club-sedge 

Carex appressa Tall Sedge 

Carex fascicularis Tassel Sedge 
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Species Common Name 

Carex gaudichaudiana Fen Sedge 

Cladium procerum  Leafy Twig-sedge 

Cyperus gunnii ssp. gunnii Flecked Flat-sedge 

Cyperus lucidus Leafy Flat-sedge 

Eleocharis acuta Common Spike-rush 

Eleocharis sphacelata Tall Spike-sedge 

Glyceria australis Australian Sweet grass 

Isolepis fluitans Floating Club-sedge 

Juncus holoschoenus Joint-leaf Rush 

Juncus amabilis Hollow Rush 

Juncus gregiflorus Green Rush 

Juncus pauciflorus Loose-flower Rush 

Juncus sarophorus Broom Rush 

Juncus procerus Tall Rush 

Phragmites australis Common Reed 

Poa labillardierei var. labillardierei Common Tussock-grass 

Schoenoplectus tabernaemontani River Club-sedge 

•  
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Summary 

This Offset Management Plan (OMP) is required as part of the approvals for the construction 

of the Koo Wee Rup Bypass under the Environment Protection and Biodiversity Conservation 

Act 1999 (EPBC Act). The OMP is required to offset habitat losses and compensate for 

population fragmentation impacts to the Southern Brown Bandicoot and Growling Grass Frog 

that cannot be avoided during the construction of the Bypass. The EPBC Act OMP needs to be 

approved by the Federal Minister for the Environment before Bypass construction activities 

can commence. 

 

The OMP addresses and describes: 

• Impacts to the listed species associated with the construction of the Bypass; 

• Commitments for offsetting the impacts to the Southern Brown Bandicoot and 

Growling Grass Frog; 

• Commitments pertaining to current and future management to ensure ongoing 

restoration and improvement of offset sites; 

• Commitments regarding the protection of the offset sites in perpetuity; 

• Monitoring and reporting procedures on the progress of the offset sites; and 

• How the proposed offsets align with the EPBC Act Environmental Offsets Policy. 

 

The OMP includes four Management Elements: 

1. Habitat Restoration and Revegetation; 

2. Wetland and Drain Establishment; 

3. Predator Control; and 

4. Fauna-proof Fences and other Infrastructure. 

 

Each Management Element outlines the objectives, procedures/management actions, 

performance indicators, monitoring and evaluation and adaptive management measures. 

 

Key mitigation measures that contribute to offsets for the Southern Brown Bandicoot are: 

i. revegetation of three habitat corridors to ameliorate connectivity impacts associated 

with the construction of the Bypass through core habitat and important connective 

corridors; 
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ii. predator control to reduce predator pressure, enhance the viability of local Southern 

Brown Bandicoot population to help mitigate the impacts of the Bypass, and assist 

with re-colonisation of the area post-construction; 

iii. installation of fauna underpasses to facilitate fauna movement where existing 

connective corridors of vegetation are severed; and 

iv. installation of fauna-proof fences in areas where Southern Brown Bandicoots are 

known to experience high road mortality and along the Bypass where it intersects 

known habitat. 

 

Mitigation measures for the Growling Grass Frog are: 

i. creation of five wetlands to provide significantly more breeding habitat for the 

Growling Grass Frog and potentially increase the local population and improve the 

chances of successful movements through underpasses 

ii. creation of drains (linking habitat); 

iii. installation of fauna underpasses where existing links are severed by the Bypass; and 

iv. fauna-proof fences along sections of alignment. 
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1 Introduction 

1.1 Objectives 

Ecology Australia was commissioned by VicRoads South Eastern Projects to prepare an 

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) Offsets 

Management Plan (OMP) for the Koo Wee Rup Bypass, or Stage 1A of the Healesville – Koo 

Wee Rup Road Upgrade. The OMP is required to offset habitat losses and compensate for 

population fragmentation impacts to key threatened fauna species associated with the 

construction of the Bypass and which cannot be avoided. 

This OMP complements a number of other reports prepared for the Koo Wee Rup Bypass, 

with the most relevant being: 

• The Koo Wee Rup Bypass Fauna Management Plan (FMP) which details mitigation 

strategies (Ecology Australia 2013a); 

• A Revegetation and Habitat Restoration Plan (RHRP) which addresses revegetation of 

pasture to high quality habitat, creation of vegetated habitat links/corridors and 

construction of wetlands for key species (Australian Ecosystems 2012); 

• Fauna Infrastructure Requirements Report (Ecology Australia 2013b), including 

design and location of protective fences (to minimise road kill), fauna underpasses or 

fauna-friendly culverts to restore habitat and population connectivity in the long-term 

and artificial habitat to restore habitat and population connectivity and rehabilitation of 

drain levees removed as part of construction; and 

• VicRoads Project Environment Protection Strategy (PEPS), Construction 

Environmental Management Plan (CEMP) and best practice environmental 

management. 

1.2 Scope 

On 28 February 2013, the South-Eastern Australia Environment Assessments Branch of 

DSEWPaC approved the construction of the Koo Wee Rup Bypass under sections 130(1) and 

133 of the EPBC Act subject to a number of conditions. Condition 10 required the preparation 

of an EPBC Act OMP to be approved by the Minister before construction activities can 

commence. The OMP was to include as a minimum: 

• Commitments for offsetting the impact to the Southern Brown Bandicoot and 

Growling Grass Frog; 

• Justification that the proposed offsets are in accordance with the EPBC Act 

Environmental Offsets Policy (DSEWPaC 2012a, 2012b and 2012c); 

• Descriptions and maps that clearly define the locations and boundaries of Offset 

Areas, accompanied with the offset attributes and a shapefile; 

NOTE: T
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• Information and commitments about current and future management that will be 

employed to ensure ongoing rehabilitation and improvement of offset sites; 

• Commitments that demonstrate how offset sites will be protected in perpetuity; and 

• Information and commitments to monitoring and reporting on the progress of the 

offset sites. 

This EPBC Act OMP addresses the requirements outlined above and under Condition 10 of the 

approval documentation from DSEWPaC. 

1.3 Impacts to key threatened fauna species 

This document describes the offsets proposed in the FMP for two key terrestrial fauna species 

known to occur in the area and whose habitat is intersected by the Bypass alignment: 

• Southern Brown Bandicoot (south-eastern mainland sub-species Isoodon obesulus 

obesulus) - listed as Endangered under the EPBC Act and as a threatened taxon under 

the Victorian Flora and Fauna Guarantee Act 1988 (FFG Act), and classified as Near 

Threatened in Victoria (DSE 2013) and Vulnerable under a National Action Plan 

(Maxwell et al. 1996); and 

• Growling Grass Frog (Litoria raniformis) - listed as Vulnerable under the EPBC Act 

and as a threatened taxon under the FFG Act and classified as Endangered in Victoria 

(DSE 2013) and Vulnerable under a National Action Plan (Tyler 1997). 

Potential impacts to these species arising from construction of the Koo Wee Rup Bypass are 

addressed in the FMP (Ecology Australia 2013a). 

Operational impacts from the Bypass identified in the FMP included road kill of Southern 

Brown Bandicoots and Growling Grass Frogs where the road alignment crosses or passes close 

to habitat of these species, such as McGregors Road Drain and the Railway Road/disused 

South Gippsland Railway Line corridor. 

1.3.1 Southern Brown Bandicoot 

The Southern Brown Bandicoot occupies remnant and exotic vegetation along waterways and 

roads to the south of Manks Road (Figure 1). Key impacts to the Southern Brown Bandicoot 

include (Ecology Australia 2013a): 

• The loss of 1.44 ha and 1.67 ha of habitat for the “No Roundabout” and “Roundabout” 

options, respectively; and 

• Loss of habitat connectivity at the Bunyip River Drain Complex and Railway 

Road/disused South Gippsland Railway Line, where loss or substantially reduced 

connectivity may occur for c. 3.5 years (construction 1 year, habitat restoration 2.5 

years). 
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1.3.2 Growling Grass Frog 

The population of Growling Grass Frogs impacted by the Koo Wee Rup Bypass extends from 

Officer/Pakenham to the South Gippsland Highway and potentially beyond (Ecology Australia 

2013a). The species occupies dams, drains, creeks and ephemeral water bodies (Figure 1). No 

waterbodies where the species has been recorded will be removed as part of construction of the 

Bypass. Key impacts to the Growling Grass Frog from the Bypass are (Ecology Australia 

2013a): 

• the loss of 1.91 and 2.17 ha of indigenous (potential) habitat in drains for the “No 

Roundabout” and “Roundabout” options, respectively, which is considered most likely 

to be used for dispersal only; and 

• an increase in barriers to movement, with connectivity reduced, particularly where the 

Bypass crosses paddocks or existing patches of native vegetation. 

1.4 Environment Protection and Biodiversity Conservation Act 1999 Offsets 

Policy (October 2012) 

This section provides an evaluation of the proportion of impact offset after running the losses 

of habitat associated with construction of the Bypass for the Southern Brown Bandicoot and 

Growling Grass Frog through the EPBC Offsets calculator (or Excel spreadsheet) and 

assessing these losses against the proposed offsets. 

An Offsets Package can comprise a combination of Direct Offsets (i.e. actions that provide a 

measurable conservation gain for an impacted protected matter, such as area of habitat secured 

or created against area of habitat lost) and Other Compensatory Measures (i.e. indirectly 

benefit the impacted protected matter) (DSEWPaC 2012a). Direct Offsets must account for a 

minimum of 90% of the offset requirements for any given impact. 

The methods of calculating Offsets derived under the EPBC Act are described in DSEWPaC 

(2012a, 2012b and 2012c). For both species, offsets are derived for the Bypass option resulting 

in the worst case scenario and highest area of habitat loss (i.e. the “Roundabout” option). The 

printout from the Offsets Calculator is given in the Excel spreadsheet in Appendix 1. 

1.4.1 Assumptions for calculations for Bypass options 

Southern Brown Bandicoot 

• The area of Habitat Lost/Removed for the Southern Brown Bandicoot is 1.67 ha for the 

“Roundabout” option; 

• The Habitat Quality of the vegetation lost is estimated to be 7 for the Southern Brown 

Bandicoot based on: (i) repeated records of bandicoots, at least along Railway Road 

and the Bunyip River Drain Complex; (ii) the likelihood that the habitat supports a 

breeding population of bandicoots; and (iii) the important juxtaposition of habitat in 

the landscape in that it is contiguous with other habitat and is likely to provide a 

habitat link for bandicoot movement to other areas of habitat. However, the habitat 
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also comprises narrow, linear strips of vegetation which reduces the value of this 

habitat from receiving higher Habitat Quality scores; 

• The Total Quantum of Impact amounts to 1.17 Adjusted Hectares; 

• Revegetation will amount to c. 7.1 ha of Southern Brown Bandicoot habitat based on 

the revegetation plan dated 3 September 2012 (Australian Ecosystems 2012); 

• An Ecological Benefit from revegetation is expected to be reached in 3 years from 

planting (i.e. revegetation is estimated to regenerate to a sufficient height and density 

in three years); 

• The Time Over Which Loss of the Offset Site is Averted is given a maximum value of 

20 years and the Risk of Loss With the Offset is given a value of 0%, as the land will be 

owned in perpetuity for conservation purposes for the Southern Brown Bandicoot; 

• The Starting Value of the Habitat Quality of the offset land is given a value of 1, as it 

is currently pasture with no Southern Brown Bandicoot habitat (though bandicoots 

may forage in pasture on the edges of dense vegetation); 

• The Future Habitat Quality Without the Offset of the offset land is given a value of 1, 

as it is currently grazed pasture with no Southern Brown Bandicoot habitat and 

without the offset there would be no perceived change of land management practice; 

• The corresponding Risk of Loss (%) Without the Offset is given a risk value of 35%. 

Without the offset, the management of the land remains uncertain without security. 

The land could continue to be grazed, but could also potentially be cropped or become 

part of the Urban Growth Boundary in 20 years or left to regenerate. It is argued that it 

is more likely that habitat on the site will continue to be managed as pasture 

indefinitely, without security and revegetation under an offset strategy. Thus, a value 

of 35% is allocated to the Risk of Loss Without the Offset, to accommodate the fact 

that, even though the land is more likely to be grazed, there is some uncertainty 

regarding the future management; 

• The Future Habitat Quality With the Offset of the offset land is given a value of 7, 

based on the premise that it will be revegetated to Southern Brown Bandicoot habitat 

at least equal to the Habitat Quality of habitat lost/removed (higher Future Habitat 

Quality values of 8, 9 or 10 would require more certainty regarding whether fungal 

associations and/or other food resources regenerate sufficiently); 

• There is a relatively high degree of confidence that revegetation will provide Southern 

Brown Bandicoot habitat, therefore, a 80% Confidence value in achieving the result is 

included in the Offsets Calculator; 

• The Proposed Offset of c.7.1 ha of habitat restoration for Southern Brown Bandicoot 

accounts for 107.2% of the Percentage of the Impact Offset, which well exceeds the 

90% minimum that direct offsets must comprise of the proposed offsets for any given 

impact (Table 1; Appendix 1); 
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• A Compensatory Measure which has been scientifically demonstrated to benefit the 

Southern Brown Bandicoot and will be undertaken is predator control; and 

• Protective fencing on the South Gippsland Highway is another Compensatory 

Measure that is designed to reduce road mortality and will be implemented. 

Growling Grass Frog 

• The area of Habitat Lost/Removed for the Growling Grass Frog is 2.17 ha of non-

breeding habitat in drains for the “Roundabout” option; 

• The Habitat Quality of the vegetation lost is estimated to be intermediate (4) for the 

Growing Grass Frog based on the likelihood that the drains support non-breeding 

dispersal habitat and provide habitat links for frog movement between higher quality 

breeding wetlands; 

• The Total Quantum of Impact amounts to 0.87 Adjusted Hectares; 

• An Ecological Benefit from rehabilitation of 2.17 ha of re-aligned drains is expected to 

be reached in three years from rehabilitation and planting (i.e. all drains removed must 

be replaced); 

• The Time Over Which Loss of the Offset Site is Averted is given a maximum value of 

20 years as the land will be owned in perpetuity for conservation purposes for the 

Growling Grass Frog; 

• The Starting Value of the Habitat Quality of the offset land is given a value of 1, as it 

is currently pasture that may provide only limited foraging habitat; 

• The Future Habitat Quality Without the Offset of the offset land is given a value of 1 

as it is currently grazed pasture with limited habitat and without the offset there would 

be no perceived change of management practice; 

• The corresponding Risk of Loss (%) Without the Offset is given a risk value of 35%. 

Without the offset and security, the future management of the land is uncertain. As for 

the Southern Brown Bandicoot, it is considered that as the offset site currently 

supports pasture and limited foraging habitat for the Growling Grass Frog, it is more 

likely that habitat on the site will continue to be managed as pasture, without security 

and restoration under an offset strategy. The 35% allocated to the Risk of Loss Without 

the Offset accommodates the fact that there is some uncertainty regarding the future 

management of the offset land; 

• Restored habitat for the Growling Grass Frog will amount to 2.17 ha of replaced drains 

and c. 1.0 ha of breeding wetlands; 

• The Future Habitat Quality With the Offset of the offset land is given a value of 8 for 

the breeding wetlands that will be created for Growling Grass Frogs, and 7 for the new 

drains that will be re-aligned and constructed (i.e. created wetlands and drains will be 

of better quality than the drains lost); 
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• There is a relatively high degree of confidence that (i) breeding wetlands and (ii) 

habitat links (i.e. replaced drains) can be created/constructed, therefore, a 80% 

confidence value in achieving the result is included in the Offsets Calculator; 

• The construction of wetlands and drains has been processed through the calculator 

separately, including 2.17 ha of replacement drains and 1.0 ha of breeding wetlands to 

replace the 2.17 ha of drains lost (see Appendix 1); 

• For the drains, the Risk of Loss With the Offset is given a value of 0%, as drains will 

remain in situ in perpetuity and provide habitat links for frogs; 

• The Proposed Offset of loss of 2.17 ha of existing drains by 2.17 ha of 

replaced/created drains accounts for 47.1% the Percentage of the Impact Offset (Table 

1; Appendix 1); 

• For the wetlands, the Risk of Loss With the Offset is given a value of 0%, as the land 

will be owned and wetlands managed in perpetuity for conservation purposes for the 

Growling Grass Frog; 

• The Proposed Offset of loss of the remaining 52.9% of drains (i.e. 1.15 ha) by habitat 

restoration of c.1.0 ha of breeding wetlands for the Growling Grass Frog accounts for 

46.8% of the drains; 

• Thus, the Proposed Offsets of 2.17 ha of replaced drains and 1.0 ha of created 

wetlands accounts for 93.9% of the drains lost, or more than the 90% minimum that 

direct offsets must comprise of the proposed offsets for any given impact; and 

• As discussed in Section 2.1, for the Growing Grass Frog, the creation of wetlands is 

considered to be the primary mitigation strategy because there is currently no evidence 

that fauna underpasses will successfully mitigate loss of connectivity impacts (i.e. 

Growling Grass Frog-friendly culverts have uncertainty associated with their success). 
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Table 1 Koo Wee Rup Bypass (Stage 1A) EPBC Act 1999 Offset Management Plan: Estimated Losses (Total Quantum 

Impact) and Net Present Value and Percentage (based on Estimated Offset Areas)  

Road Option Loss 
(ha) 

Quality Total Quantum 
Impact = Adjusted 
Hectares = Target 
hectares 

Offset Area ha Offset Area 
Quality with 
restoration 

Net Present Value = 
Adjusted Hectares 

% of Impact Offset 

Southern Brown Bandicoot 

“Roundabout” 1.67 ha 7 1.17 ha 7.1 ha revegetation 7 1.25 ha *107.2% 

        

Growling Grass Frog 

“Roundabout” 2.17 ha 
drains 

4 0.87 ha 2.17 ha 
replacement drains 

7 0.41 ha 47.1% 

“         “        “ 1.15 ha 
drains 

4 0.46 ha 1.0 ha breeding 
wetlands 

8 0.22 ha 46.8% 

      TOTAL *93.9% 

* The Proposed Offsets exceed the 90% minimum that direct offsets must comprise of the proposed offsets for any given impact.  Further, for the Growing 

Grass Frog, the creation of wetlands is considered to be the primary mitigation strategy because there is currently no evidence that fauna underpasses will 

successfully mitigate loss of connectivity impacts. 
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Figure 1 Koo Wee Rup Bypass (Stage 1A) EPBC Act 1999 Offset Management Plan: Records of the Southern Brown Bandicoot and Growling Grass Frog in the project area (sources DSE and 

Ecology Australia). The “No Roundabout” and “Roundabout” options at Manks Road are both shown (from Ecology Australia 2013a). 
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2 EPBC Act Offset Management Plan 

2.1 Key mitigation measures 

The key measures proposed to mitigate impacts of the Koo Wee Rup Bypass on the Southern 

Brown Bandicoot and Growling Grass Frog are outlined below (from Ecology Australia 

2013a; Figure 2). 

A number of the strategies that will be implemented to ameliorate impacts are initially 

considered to be mitigation measures. However, as the measures will remain indefinitely (e.g. 

habitat restoration), they are also considered to contribute to the offsets. 

Offsets under the EPBC Act 1999 are only required if residual impacts are considered to be 

significant (DSEWPaC 2012a). For the Growing Grass Frog, the creation of wetlands is 

considered to be a primary mitigation strategy because there is currently no evidence of fauna 

underpasses successfully mitigating loss of connectivity impacts (i.e. Growling Grass Frog-

friendly culverts have an uncertainty associated with their success). 

Furthermore, metapopulation theory and genetic analyses have demonstrated that major roads 

fragment metapopulations of the Growling Grass Frog and pose significant barriers to frog 

dispersal, and population connectivity and gene flow for this species (see DSE 2009; Hale et 

al. 2012; Heard et al. 2012a and 2012b). It is anticipated that with provision of more breeding 

habitat in the landscape, there may also be more frogs in the landscape, and this may help 

overcome connectivity issues. Nonetheless, the created wetlands and new drains will remain in 

situ indefinitely, and thus, have also been processed through the EPBC Offsets Calculator to 

determine the proportion of impact offsets accounted for by the proposed offsets (Section 

1.4.1). 

2.1.1 Southern Brown Bandicoot 

Habitat restoration of additional habitat corridors 

Three corridors will be established amounting to c. 7.1 ha to ameliorate connectivity impacts at 

Railway Road/disused South Gippsland Railway Line, Bunyip River Drain Complex and 

Manks Road.  These works will commence as follows: 

• Western corridor - Railway Road/disused South Gippsland Railway Line to the 

Bunyip River Drain Complex (c. 2.6 ha) – 30 m wide corridor proposed to commence 

in Spring 2013; 

• ‘Triangle land’ between Railway Road/disused South Gippsland Railway Line and the 

Bunyip River Drain Complex and (c. 2.3 ha) – proposed to commence in 2014; and 

• Realigned McGregors Road Drain corridor (c. 1,120 m long by 20 m wide or c. 2.2 ha) 

– proposed to commence in 2014. 
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Predator Control Program 

An intensive predator control program will be implemented focusing on the Bunyip River 

Drain Complex between Koo Wee Rup township and the South Gippsland Highway, and will 

extend to Manks Road.  The program will be integrated with other predator control programs 

occurring in the region. 

The aim is to provide a strategic measure to significantly reduce predator pressure, enhance the 

viability of the local Southern Brown Bandicoot population to help mitigate the impacts of the 

Bypass, and assist with recolonisation of the area post-construction.  This program commenced 

in May 2013 and will run for five years. 

Protective fences along the South Gippsland Highway 

Protective fences will be installed along the South Gippsland Highway bridge crossings over 

the Bunyip River Drain Complex and ‘the Inlets’ (Cardinia/Deep Creek drains) to reduce the 

high level of road kill currently experienced at these locations by Southern Brown Bandicoots. 

Fauna underpasses 

Fauna underpasses (fauna-friendly culverts) will be installed at the following locations as part 

of the package to ameliorate connectivity impacts to the Southern Brown Bandicoot and to 

improve understanding of their efficacy through the monitoring program: 

• Manks Road and the Bypass crossings of the re-aligned McGregors Drain; 

• At the Bypass crossing of the habitat corridor along McGregors Road Drain, where 

this links back to the existing Healesville – Koo Wee Rup Road; and 

• The Bypass crossing of Railway Road/disused South Gippsland Railway Line. 

Habitat fencing 

Southern Brown Bandicoot-proof fencing will be erected at strategic locations, mostly 

adjoining newly restored habitat, to reduce the risk of bandicoot road mortality on the Bypass. 

2.1.2 Growling Grass Frog 

Establishment of Growling Grass Frog ponds and drains 

Five dedicated Growling Grass Frog breeding ponds will be constructed as part of the Bypass: 

• Construction of the two of these wetlands that will be incorporated into the ‘Triangle 

land’ (c. 4,000 m2; DSE 2010) and the Western habitat corridor (c. 2,000 m2) will 

commence when  the land is acquired by VicRoads; and 

• The remaining three wetlands, including one near Manks Road/Healesville - Koo Wee 

Rup Road intersection (c. 2,000 m2) and two on either side of the Bypass alignment 

between the Bunyip River Drain Complex and Rossiter Road (both 1,000 m2), will be 

constructed during the construction phase. 
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The aim is to provide significantly more breeding habitat for the Growling Grass Frog, to 

potentially increase the local population and improve the chances of successful movements 

through underpasses. 

All existing drains will be reconstructed to the same dimensions as those removed as part of 

the construction process. These drains will provide linking habitat between breeding wetlands. 

Fauna underpasses 

Fauna underpasses will be installed at the following locations as part of the package to mitigate 

connectivity impacts to the Growling Grass Frog and improve understanding of their 

suitability for use through monitoring: 

• Manks Road and the Bypass crossings of the re-aligned McGregors Drain; 

• At the Bypass crossing of the habitat corridor along McGregors Road Drain, where 

this links back to the existing Healesville – Koo Wee Rup Road; 

• The Bypass crossing of Railway Road/disused South Gippsland Railway Line; and 

• A bank of culverts, including Growling Grass Frog-friendly culverts, linking the two 

wetlands south of the Bunyip River Drain Complex. 

Habitat fencing 

Growling Grass Frog-proof fencing will be erected at strategic locations, mostly adjoining 

newly created habitat, to reduce the risk of frog road mortality on the Bypass. 

2.2 Alignment of EPBC Act Offsets with Broader Strategic Environmental 

Objectives 

2.2.1 Southern Brown Bandicoot 

The Offsets proposed, for the Southern Brown Bandicoot including monitoring programs, 

align with other management, recovery, broader strategic environmental and/or research 

objectives recommended for this species, including:  

• Identifying threats and threat abatement management practises to assist the recovery of 

the SBB; 

• Undertaking predator control; 

• Installing bandicoot-proof fences to reduce road mortality; 

• Enhancing existing core habitat and habitat patches through targeted revegetation and 

restoration;  

• Understanding the relationship between the species and its habitat; and 

• Evaluating population responses to recovery actions and adapt actions as required. 

These other programs or plans include: 

• Draft Southern Brown Bandicoot National Recovery Plan (Brown and Main 2010); 
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• Integrated Predator Control Strategy for the Southern Brown Bandicoot in the South-

east Sub-region (Ecology Australia 2013); 

• Draft Sub-regional Strategy for the Southern Brown Bandicoot in the South-east of 

Melbourne (DSE 2011); 

• Regional Recovery Plan for the Southern Brown Bandicoot in the Mornington 

Peninsula and Western Port Biosphere Reserve (MPWPBRF 2011); and 

• Southern Brown Bandicoot Strategic Management Plan for the former Koo Wee Rup 

Swamp Area (Ecology Australia 2009). 

2.2.2 Growling Grass Frog 

The Offsets proposed for the Growling Grass Frog, including monitoring, also align with other 

management, recovery, broader strategic environmental and/or research actions and objectives 

recommended for this species, including: 

• Ensuring that specific development activities do not negatively affect dispersal 

opportunities or modifications to habitat do not affect population viability; 

• Address known or predicted threatening processes and implement management 

practises, where possible, to ensure that land use activities do not threaten the survival; 

• Investigate opportunities to create habitat of strategic importance for maintenance of 

local populations; 

• Determining the distribution, biology and ecology of Growling Grass Frog and 

identify causes of decline; 

• Investigate the response of Growling Grass Frog to translocation, the creation of 

artificial habitats, and/or the rehabilitation of habitat. 

These other programs or plans include: 

• Draft Growling Grass Frog National Recovery Plan (Clemann and Gillespie 2010); 

and 

• Guidelines for Managing the Endangered Growling Grass Frog in Urbanising 

Landscapes (DSE 2010). 

 

 

 



Koo Wee Rup Bypass Environment Protection and Biodiversity Conservation Act 1999 Offsets Management Plan  

 

 

    15 

 

Figure 2 Koo Wee Rup Bypass (Stage 1A) EPBC Act 1999 Offset Management Plan: Key mitigation measures to be implemented for the Southern Brown Bandicoot and Growling Grass Frog 

in the northern part of the project area. The “No Roundabout” and “Roundabout” options at Manks Road are both shown (base data supplied by VicRoads). 
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Figure 3 Koo Wee Rup Bypass (Stage 1A) EPBC Act 1999 Offset Management Plan: Key mitigation measures to be implemented for the Southern Brown Bandicoot and Growling Grass Frog 

in the southern part of the project (base data supplied by VicRoads). 
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3 EPBC Act Offset Management Plan Elements 

3.1 Security 

The offset properties will be secured under a Section 173 Agreement under Section 173 of the 

Planning and Environment Act 1987. VicRoads will make a legal contract with Cardinia Shire 

Council under the Act. This Section 173 Agreement will specify what actions will (e.g. 

protection of restoration areas for conservation) and will not be permitted on the properties. 

3.2 Responsibility for enforcing the Offset Management Plan 

VicRoads has the responsibility for managing this OMP. 

3.3 Management Plan Format 

The management of key environmental issues specific to the Koo Wee Rup Bypass Offset sites 

are outlined in the following four elements. The elements are developed and presented in the 

format below. 

 

ELEMENT ENVIRONMENTAL ISSUE 

Objectives Specific objectives to be achieved through the implementation of 

management measures/procedures. 

Procedures Outlines procedures to be followed and operational control measures to 

mitigate and/or prevent environmental impacts. 

Performance 

Indicators 

Identifies goals to reach environmental outcomes. 

Monitoring and 

Evaluation 

Outlines a program of monitoring and inspection to be undertaken for 

each element. 

Adaptive 

Management 

Identifies the procedures to be followed if the objectives have not been 

achieved. 

Responsibility Identifies the organisation and/or agency responsible. 
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3.4 Habitat Restoration and Revegetation 

ELEMENT HABITAT RESTORATION AND REVEGETATION 

Objectives • To provide greater certainty for ameliorating barrier impacts and re-

establishing long-term connectivity for the Southern Brown Bandicoot 

where key connectivity corridors are severed. 

• To offset habitat losses and compensate for other impacts to the Southern 

Brown Bandicoot that cannot be avoided as required under the EPBC Act. 

Procedures • Engage an appropriately qualified revegetation contractor to propagate 

indigenous plant species and undertake revegetation and planting 

maintenance. 

• To ensure genetic quality and to allow adaptive potential, seed or cuttings 

for plants must be sourced from populations with at least 50 breeding 

individuals or from multiple populations. Seed shall be collected in 

accordance with Florabank Guidelines and Codes of Practice 

(http://www.florabank.org.au/).  Further to these guidelines, seed and 

propagule supply will meet the qualities given in Table 2. 

• Implement intensive pre-planting weed control to reduce competition from 

weeds, and maintain control, especially through early establishment. 

• Planting will occur in Spring 2013 and Autumn and Spring 2014. 

• If necessary, implement rabbit control to reduce rabbit damage to plantings, 

(but only in conjunction with Predator Control, so as with reduced rabbit 

supply, predators do not switch to bandicoots). 

• Revegetation will aim to provide Southern Brown Bandicoot habitat with 

dimensions in accordance with the mitigation guidelines provided under 

the draft referral guidelines for the Southern Brown Bandicoot 

(DSEWPaC 2011).  Habitat will consist of native vegetation with an 

understorey structure of 50-80% average foliage density in the 0.2-1.0 m 

height range. 

• Maintenance of plantings will include plant replacement, weed control and 

soil saver maintenance for three years. 

• The frequency of works and need to undertake future maintenance beyond 

the first three years will be subject to discussions with the Department of 

Environment and Primary Industries (DEPI). 

• Numerous artificial shelters/bandicoot hides will be placed in revegetation 

zones during the early phases of revegetation and remain in situ, to 

provide shelter while habitat is establishing. 

Performance 

Indicators 

• Plantings will be completed by Spring 2014 (supplementary plantings will 

be supplied beyond Spring 2014, if required). 

• Plantings must be consistent with the species and densities given in the 

Revegetation and Habitat Restoration Plan (Australian Ecosystems 2012). 

• All high threat weeds (as per DSE 2007) within revegetation areas should 

be effectively controlled or eliminated by the end of 2014. 
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• Other weeds should not exceed 10% of cover by end of 2014. 

• Plantings should aim to achieve a 95% survival rate after three years. 

• If used, tree guards should be removed as soon as possible following 

establishment of plants. 

Monitoring 

and 

Evaluation 

• Document planting activities, including sources (provenance) of 

propagating material, species planted, densities and numbers. 

• Monitoring of plantings will be undertaken annually beginning in the first 

autumn or spring following planting. 

• Monitoring of plantings will ascertain the survival of plantings and consider 

replacement plantings. 

• Monitoring of the use of the habitat corridors by Southern Brown 

Bandicoots will be undertaken twice per year in autumn and spring as per 

the FMP (Ecology Australia 2013a). 

• Southern Brown Bandicoot monitoring reports will be provided annually to 

DSEWPaC, as outlined in the FMP (Ecology Australia 2013a). 

Adaptive 

Management 

Identify problem areas and respond accordingly.  For example: 

• Improve methods and/or frequency of weed control; 

• Increase pest animal control, if needed; 

• Increase the use of tree guards, if needed; 

• Undertake additional plantings depending on the success of plant 

establishment. 

• Supply additional Southern Brown Bandicoot structures (e.g. shelters), if 

required; 

• Modify bandicoot structures prior to placement, if required; and  

• Increase Southern Brown Bandicoot monitoring use of revegetation areas, 

if required. 

Responsibility Managed by VicRoads. 
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Table 2 Koo Wee Rup Bypass EPBC Act Offsets Management Plan: 

source of parent population for an individual species (table 

supplied by Scott Watson, VicRoads).  

Category Local Intermediate  Distant 

Definition • 30 km radius 

• 60 km for grasses 

and wetland 

species 

• Same subspecies, 

variety or form 

• 50 km radius 

• Previously 

geographically 

continuous 

population 

• Sites of same or 

lesser rainfall 

(to minus 

100 mm average 

Annual Rainfall 

Interval).  

• Same subspecies, 

variety or form  

• Same ploidy (if 

known) 

• 100 km  radius 

• Previously 

geographically 

continuous population 

• Sites of same or lesser 

rainfall (to minus 

100 mm average 

Annual Rainfall 

Interval).   

• Same subspecies, 

variety or form 

• Same ploidy (if known) 

Proportion Minimum 70% Maximum 20% Maximum 10% 
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3.5 Wetland and Drain Establishment 

ELEMENT WETLAND AND DRAIN ESTABLISHMENT 

Objectives • To ameliorate barrier impacts and re-establish long-term connectivity for the 

Growling Grass Frog where key connectivity corridors are severed. 

• To offset habitat losses and compensate for other impacts to the Growling 

Grass Frog that cannot be avoided as required under the EPBC Act. 

• To create wetlands that provide significantly more breeding habitat in the 

landscape to increase the local population and improve the chances of 

successful movements through underpasses. 

Procedures • Engage an appropriately qualified revegetation contractor to propagate 

indigenous plant species and undertake wetland revegetation and planting 

maintenance. 

• To ensure genetic quality and to allow adaptive potential, seed or cuttings for 

plants must be sourced from populations with at least 50 breeding individuals 

or from multiple populations. Seed shall be collected in accordance with 

Florabank Guidelines and Codes of Practice (http://www.florabank.org.au/). 

Seed and propagule supply will meet the qualities given in Table 2. 

• Implement intensive pre-planting weed control to reduce competition from 

weeds, and maintain control, especially through early establishment. 

• Limit herbicide use within and adjacent to waterways/wetlands. 

• Only employ mowing/slashing in wetland fringing areas, as needed, to 

minimise potential impacts from spraying and grazing (e.g. erosion). 

• Planting will occur in Spring 2013 and Autumn and Spring 2014. 

• Investigate the possibility that contour/swale drains may be diverted to supply 

additional water, if water supply to created wetlands is found to be 

inadequate 

• Wetland creation will be based on the design for Growling Grass Frogs as 

given in (DSE 2010) and include a high cover of submergent, emergent, 

floating and fringing vegetation. 

• Between 20-30% of the wetland area will reach a depth of 2-3 m to provide the 

optimal hydroperiod (i.e. permanent or long hydroperiods). 

• Fringing habitat features, such as logs and rocks, will be supplied to provide 

overwintering habitat. 

• Temporary guards (i.e. netting) may need to be installed to protect palatable 

aquatic species (e.g. Common Water-ribbons Triglochin procera, Pondweeds 

Potamogeton and Milfoils Myriophyllum spp.) from waterfowl browsing. 

• Maintenance of plantings will include infill planting, weed control and general 

maintenance for three years. 

• The frequency of works and need to undertake future maintenance beyond the 

first three years will be subject to discussions with DEPI. 

• Manage water quality of water entering wetlands according to Melbourne 

Water’s Water Sensitive Urban Design Guidelines - 
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http://wsud.melbournewater.com.au/content/programs/stormwater_quality_offsets.asp 

Performance 

Indicators 

• Plantings will be completed by Spring 2014 (supplementary plantings will be 

supplied beyond Spring 2014, if required). 

• Plantings must be consistent with the species and densities given in the 

Revegetation and Habitat Restoration Plan (Australian Ecosystems 2012). 

• Plantings should aim to achieve a 95% survival rate after three years. 

• All high threat weeds (as per DSE 2008) within created wetlands should be 

effectively controlled or eliminated by end of 2014. 

• Other weeds should not exceed 10% of cover by the end of 2014. 

• If used, tree guards and temporary guards (netting) should be removed as soon 

as possible following establishment of plants. 

Monitoring 

and 

Evaluation 

• Document revegetation activities, including sources (provenance) of 

propagating material, species planted, densities and numbers. 

• Monitoring of plantings will be undertaken annually beginning in the first 

autumn or spring following planting. 

• Monitoring will ascertain the survival of plantings and consider replacement 

plantings. 

• Monitoring of the use of the created wetlands by Growling Grass Frogs will be 

undertaken annually during the active season of this species (October to 

March). 

• Growling Grass Frog monitoring reports will be provided annually to 

DSEWPaC, as outlined in the FMP (Ecology Australia 2013a). 

Adaptive 

Management 

Identify problem areas and respond accordingly.  For example: 

• Improve methods and/or frequency of weed control; 

• Increase the use of tree guards and temporary guards (netting), if needed; 

• Undertake additional plantings depending on the success of plant 

establishment; 

• Supply additional shelter (e.g. rocks, logs and artificial structures), if required; 

and 

• Undertake additional Growling Grass Frog monitoring, if required. 

Responsibility Managed by VicRoads. 
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3.6 Predator Control 

ELEMENT PREDATOR CONTROL 

Objectives • To provide a strategic measure to significantly reduce predation pressure 

in surrounding habitat, namely the Bunyip River Drain Complex. 

• To enhance the viability of the local Southern Brown Bandicoot 

population to help mitigate the impacts of the Bypass. 

• To reduce the risk of higher levels of predation of bandicoots associated 

with removal of vegetation for construction of the Bypass. 

• To assist with re-colonisation of the area post-construction. 

Procedures • VicRoads will implement an on-going Predator Control Program 

adjoining the alignment of the Bypass which will run for five years. 

• The Predator Control Program commenced in May 2013 and will run for 

six months prior to construction commencing and for another four and a 

half years. 

• The Predator Control Program for the Koo Wee Rup Bypass will be 

integrated and co-ordinated with other programs occurring in the region 

(e.g. Ecology Australia 2013d). 

• A suitably qualified Predator Control Contractor will be engaged to 

undertake pest animal control. 

• Fox baiting will be undertaken on properties adjoining the Bunyip River 

Drain Complex from properties south of the Koo Wee Rup Swamp 

Lookout and along the existing Healesville – Koo Wee Rup Road, to as 

far north as north of Manks Road. 

• A maximum allowable fox bait density of 12 bait stations/km2 will be 

used in the area. 

• Predator Control will be undertaken in accordance with Table 10 of the 

Koo Wee Rup Bypass Fauna Management Plan (Ecology Australia 

2013a). 

• Motion sensing cameras will be installed at each bait-station and deployed 

for the duration of the fox control program to monitor target and non-

target species visitation. 

• A Southern Brown Bandicoot monitoring program has been developed 

using motion-sensing infra-red cameras to collect baseline (and pre-

construction, construction and post-construction phase) data over a four 

week period in autumn for the Predator Control Program (Ecology 

Australia 2013e). 

• Fox den fumigation and cat trapping will be undertaken on an as needed 

basis. 

• Revisit fox dens that have been fumigated, to monitor any den 

recolonisation. 

• Employ soft-jaw trapping and/or shooting where poison baiting is not 
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possible (e.g. where the risk of baiting to domestic animals is high, or 

near watercourses). 

• Document all actions undertaken as part of the Predator Control Program. 

• Monitor and undertake rabbit control, as necessary. 

• Analyse data on fox bait uptake, fox activity (by cameras), den 

fumigation, soft-jaw capture rate and shooting (the latter two techniques 

if used). 

Performance 

Indicators 

• Detectable decline in the abundance (activity indices) of feral predators in 

the project area, as ascertained by camera monitoring and bait uptake 

(e.g. see Ecology Australia 2013e). 

• High initial rate of fox bait uptake (i.e. >60%), followed by subsequent 

decline in rate of bait uptake (see Ecology Australia 2013d). 

• Any active fox dens located in the project area are fumigated promptly 

following detection. 

• A decrease in the number of dens that require fumigation annually. 

• An increase in the detection of Southern Brown Bandicoots as gauged 

through activity indices and camera monitoring. 

• All monitoring and predator control activities are documented. 

Monitoring 

and Evaluation 

• The control and monitoring of feral predators will be reviewed and 

evaluated annually, especially in context of threatened species 

populations and any potential impacts upon them. 

Adaptive 

Management 

• Respond to monitoring data collected on predator and Southern Brown 

Bandicoot abundance, including predator reduction targets. 

• Review predator control regime, if required. 

• Consider using alternative bait types (e.g. chicken), or shifting bait station 

locations, if initial bait uptake is low (<30%). 

• Introduce new/up-to-date predator control techniques/strategies as they 

become available. 

• Consider whether baiting could be undertaken around active dens, or dens 

should be destroyed following fumigation, if there is no long-term 

decline in the number of dens that require fumigation. 

• Cease trapping, and consider shooting, if trap success is low (<20% 

capture success). 

• Cease shooting and consider other control techniques, if there is a low rate 

of kill or kill efficiency. 

• Increase monitoring effort, if required. 

Responsibility Managed by VicRoads. 
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3.7 Fauna-proof Fences and other Infrastructure 

ELEMENT FAUNA-PROOF FENCES AND OTHER INFRASTRUCTURE 

Objectives • To reduce the high level of mortality currently experienced by Southern 

Brown Bandicoots on the South Gippsland Highway. 

• To minimise Southern Brown Bandicoot and Growling Grass Frog 

mortality on the new road once it is constructed. 

• To guide bandicoots and frogs to underpass entrances to encourage fauna to 

use fauna underpasses to maintain population continuity. 

Procedures • Bandicoot-proof fencing will be installed at the South Gippsland Highway 

crossings of “the Inlets” and Bunyip River Drain Complex. 

• Fauna-proof fence types will be in accordance with the Fauna Infrastructure 

Plan (Ecology Australia 2013b). 

• Bandicoot-proof fencing along the South Gippsland Highway crossing of 

the “the Inlets” and Bunyip River Drain Complex will extend for 50 m 

either side of each waterway crossing (see Appendix 2). 

• Bandicoot and frog-proof fencing will be installed in key areas along the 

new Bypass road, including on the eastern side of the re-aligned 

McGregors Road Drain, Manks Road/existing Healesville Koo Wee Rup 

Road, Railway Road/disused South Gippsland Railway Line, Bunyip 

River Drain Complex and new road between the Bunyip River Drain 

Complex and Rossiter Road (see Figures 2 and 3). 

• The fauna-proof fences will be installed during construction for the 

operational phase. 

• A Southern Brown Bandicoot road mortality register will be established to 

monitor and gauge the effectiveness of the fences. 

• Fences will be monitored/inspected annually as part of a fauna-proof 

maintenance program. 

• The effectiveness of the frog-proof fence in minimising road kill will be 

monitored once during daylight hours and once a fortnight during the 

active season of the species (between October and March). 

• VicRoads will engage a qualified zoologist to develop a monitoring 

program to monitor the success of fauna underpasses in providing 

bandicoot and frog movement post-construction (e.g. Manks Road, 

Railway Road and battery of frog-friendly-culverts between the Bunyip 

River Drains and Rossiter Road). 

• Monitoring of the use of fauna underpasses and habitat structures by 

Southern Brown Bandicoots will be undertaken twice per year in autumn 

and spring for the life of the Plan. 

• Annual monitoring of Growling Grass Frog movements through fauna 

underpasses will be undertaken on a monthly basis during the active 

season (between October and March) for the life of the Plan. 

Performance • All monitoring activities of the use of fauna underpasses by Southern 
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Indicators Brown Bandicoots and Growling Grass Frogs are documented. 

• Minimal evidence of road mortality of Southern Brown Bandicoots and 

Growling Grass Frogs. 

Monitoring 

and 

Evaluation 

• Review and evaluate the success or otherwise of fauna-proof fences. 

• Review and evaluate the success or otherwise of habitat connectivity 

measures. 

Adaptive 

Management 

• Respond to monitoring data collected on the use of fauna underpasses by 

Southern Brown Bandicoots and Growling Grass Frogs. 

• Install additional fencing or modify the fence design (e.g. install overhang 

or curtain), if bandicoots or frogs are recorded as being killed on the new 

road. 

• Trial additional furniture in fauna underpasses in order to facilitate use. 

Responsibility Managed by VicRoads. 
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4 Compliance with the EPBC Act Environmental Offsets Policy 

This Section provides a justification of the manner in which the proposed offsets are in 

accordance with the EPBC Act Environmental Offsets Policy (DSEWPaC 2012a, 2012b and 

2012c). Impacts and mitigation measures are described in the FMP and Fauna Infrastructure 

Plan (Ecology Australia 2013a and 2013b) and restoration of pasture to high quality habitat, 

creation of vegetated habitat links/corridors and construction of wetlands for key species are 

outlined in the Revegetation and Habitat Restoration Plan (Australian Ecosystems 2012). 

4.1 Compliance with Offset Principles 

1. Offsets must deliver an overall conservation outcome that improves the viability of the 

aspect of the environment that is protected by national law and affected by the 

proposed action (page 6). 

Other related requirements 

Offsets should align with the conservation priorities for the impacted protected matter and be 

tailored specifically to the attribute of the protected matter that is impacted in order to deliver a 

conservation gain (page 8). 

A conservation gain (the benefit that a direct offset delivers to the protected matter, which 

maintains or increases its viability or reduces threats of damage, destruction or extinction) may 

be achieved by the following relevant listed actions relevant (page 8): 

• creating new habitat for the protected matter; and 

• reducing threats to the protected matter. 

Compliance 

Creation of New Habitat for the Southern Brown Bandicoot 

Three areas of habitat will be established totalling c. 7.1 ha, including: 

• ‘Triangle land’ at the intersection of Railway Road/disused South Gippsland Railway 

Line and Bunyip River Drain Complex (c. 2.3 ha); 

• Western habitat corridor between Railway Road/disused South Gippsland Railway Line 

and the Bunyip River Drain Complex (c. 2.6 ha); and 

• The 20 m wide habitat corridor along the realigned McGregors Road Drain (c. 2.2 ha). 

Revegetation of the ‘triangle land’ at the intersection of Railway Road/disused South Gippsland 

Railway Line and Bunyip River Drain Complex will aim to provide Southern Brown Bandicoot 

habitat (Australian Ecosystems 2012). Revegetation will provide a mosaic of terrestrial habitat 

types (sedgelands, rushlands, grasslands, Swamp Scrub, low shrubland and open woodland) 

which meet the habitat requirements of the Southern Brown Bandicoot of native vegetation with 

an understorey structure of 50-80% average foliage density in the 0.2-1.0 m height range 

(DSEWPaC 2011). 
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The western habitat corridor and habitat corridor along the re-aligned McGregors Road Drain 

will similarly comprise native vegetation with an understorey structure of 50-80% average 

foliage density in the 0.2-1.0 m height range. 

The aim is to offset the loss of habitat (1.44 for the “No Roundabout” option and 1.67 ha for the 

“Roundabout” option) and ameliorate fragmentation impacts and achieve a conservation gain by 

creating c. 2.3 ha of breeding, foraging and sheltering habitat and c. 4.8 ha of linking habitat for 

the Southern Brown Bandicoot. 

Creation of New Habitat for the Growling Grass Frog 

Wetlands and drains with habitat requirements of the Growling Grass Frog, including breeding, 

foraging and sheltering habitat will be created in the Public Acquisition Overlay (DSE 2010; 

Australian Ecosystems 2012) and include: 

• a high cover of submergent, emergent and floating vegetation; 

• a major breeding wetland will be constructed in the ‘Triangle Land’ Land’ at the 

intersection of Railway Road and the Bunyip River Drain Complex and will measure c. 

4,000 m2, the average size of wetlands occupied by Growling Grass Frogs in the Merri 

Creek catchment (DSE 2010); 

• a number of smaller wetlands to encourage movement, that will also be revegetated to a 

high standard with a similar mix of species to the larger breeding wetland, including a 

wetland at the southwest corner of Manks Road and the existing Healesville Koo Wee 

Rup Road (2000 m2), on the ‘Triangle Land’ (a second smaller wetland of 2000 m2) and 

on both sides of the Bypass alignment between the Bunyip River Drain Complex and 

Rossiter Road (both 1000 m2); 

• an appropriate hydroperiod (i.e. long); 

• 20-30% of each wetland will reach a depth of 2 m as adequate water depth is an important 

determinant of habitat; and 

• An abundance of logs and rocks placed around the wetland edge to provide cover and 

over-wintering habitat. 

For the Growling Grass Frog, the aim is to deliver a conservation gain by offsetting loss of 1.91 

and 2.17 ha of indigenous (potential) habitat in drains for the “No Roundabout” and 

“Roundabout” options, respectively (which is considered most likely to be used for dispersal 

only), by creating wetlands that provide significantly more breeding habitat in the landscape. 

This has the potential to increase the local population and improve the chances of successful 

movements through underpasses. 

The re-aligned McGregors Drain will provide linking habitat. 

Reducing Threats to the Southern Brown Bandicoot 

Intensive predator control will be undertaken to provide a strategic measure to significantly 

reduce predator pressure, enhance the viability of the local Southern Brown Bandicoot 

population to help mitigate the impacts of the Bypass, and assist with recolonisation of the area 
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post-construction. This program commenced in mid-2013. 

Bandicoot-proof fences will be installed along the South Gippsland Highway at ‘the Inlets’ and 

Bunyip River Drain Complex crossings to reduce the high level of bandicoot roadkill 

experienced at these locations. 

 

 

2. Offsets must be built around direct offsets but may include other compensatory 

measures (page 6). 

Other related requirements 

An offsets package can comprise a combination of direct offsets (i.e. actions that provide a 

measurable conservation gain for an impacted protected matter) and other compensatory 

measures (i.e. indirectly benefit the impacted protected matter) (pages 8-10). 

Direct offsets must account for a minimum of 90% of the offset requirements for any given 

impact (page 8). 

Compliance 

The loss of habitat for the Southern Brown Bandicoot and Growling Grass Frog has been 

processed through the EPBC Offsets calculator or Excel spreadsheet (DSEWPaC 2012b; see 

Section 1.4). 

Habitat Restoration for the Southern Brown Bandicoot 

The proposed offset of c.7.1 ha of habitat restoration for the Southern Brown Bandicoot exceeds 

the 90% minimum that direct offsets must comprise of the proposed offsets for any given 

impact. This comprises: 

• Revegetation of the ‘triangle land’ at the intersection of Railway Road/disused South 

Gippsland Railway Line and Bunyip River Drain Complex; 

• Western habitat corridor between Railway Road/disused South Gippsland Railway Line 

and the Bunyip River Drain Complex; and 

• The 20 m wide habitat corridor along the realigned McGregors Road Drain. 

Habitat Restoration for the Growling Grass Frog 

The proposed direct offsets of five new drains and breeding wetlands for the Growling Grass 

Frog totalling 2.17 ha and 1.0 ha, respectively, accounts for 47.1% and 46.8% of the impact 

offsets.  This is more than the 90% minimum that direct offsets must comprise of the proposed 

offsets for any given impact. The creation of breeding wetlands is considered to be a primary 

mitigation strategy for ameliorating loss of connectivity impacts by potentially putting more 

animals in the landscape (see Sections 1.4.1 and 2.1). 

For the Growling Grass Frog, the proposed offset package comprises: 

• construction of Growling Grass Frog breeding wetlands at the southwestern corner of 
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Manks Road and existing Healesville – Koo Wee Rup Road (c. 2,000 m2 wetland), in 

the ‘Triangle Land’ (c. 4,000 m2) and western habitat corridor (c. 2000 m2) of the at the 

intersection of Railway Road/disused South Gippsland Railway Line and Bunyip River 

Drain Complex and on the east and west side of the Bypass alignment between the 

Bunyip River Drain Complex and Rossiter Road (both c. 1,000 m2); and  

• the re-aligned McGregors Drain and other re-constructed drains will provide linking 

habitat between breeding wetlands. 

Other Compensatory Measures for the Southern Brown Bandicoot 

For the Southern Brown Bandicoot, other compensatory (indirect) measures associated with the 

proposed offset package includes: 

• Predator control for 5 years; and 

• Bandicoot-proof fences along the South Gippsland Highway at the Highway crossings of 

‘the Inlets’ and Bunyip River Drain Complex to reduce the high level of bandicoot 

roadkill experienced at these locations. 

 

 

3. Offsets must be in proportion to the level of statutory protection that applies to the 

protected matter (page 6). 

Compliance 

The loss of habitat for the Southern Brown Bandicoot and Growling Grass Frog has been 

processed through the EPBC Offsets calculator (DSEWPaC 2012b; Section 1.4). The proposed 

offsets are in proportion to the level of statutory protection that applies to these species. 

The EPBC Offsets calculator takes into account the threatened status of the Southern Brown 

Bandicoot (Endangered) and Growling Gras Frog (Vulnerable) under the EPBC Act 1999 when 

calculating the proportion of the required offsets that the proposed offsets provides (i.e. must be 

a minimum of 90%). 
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4. Offsets must be of a size and scale proportionate to the residual impacts on the 

protected matter (page 6). 

Compliance  

Offsets for the Southern Brown Bandicoot 

The loss of habitat amounts to: 

• 1.44 ha for the ”No Roundabout” option; and 

• 1.67 ha for the “Roundabout” option. 

These losses have been processed through the EPBC Offsets calculator (DSEWPaC 2012b; 

Section 1.4.1). The proposed offset of restoration of c. 7.1 ha of pasture accounts for 107.2% 

which exceeds the 90% minimum that direct offsets must comprise of the proposed offsets for 

any given impact and is in proportion to the size and scale of the residual impacts on the 

Southern Brown Bandicoot. 

Offsets for the Growling Grass Frog 

The loss of habitat amounts to: 

• 1.91 ha for the ”No Roundabout” option; and 

• 2.17 ha for the “Roundabout” options.  

These losses have been processed through the EPBC Offsets calculator (DSEWPaC 2012b; 

Section 1.4.1). The proposed offset of creation of five breeding wetlands totalling c. 1.0 ha and 

drains/linking habitat measuring c. 2.17 ha, accounts for 47.1% and 46.8% of the impact offsets.  

This is more than the 90% minimum that direct offsets must comprise of the impact offsets. 

The creation of breeding wetlands is considered to be a primary mitigation strategy for 

ameliorating loss of connectivity impacts (see Sections 1.4.1 and 2.1). 
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5. Offsets must effectively account for and manage the risks of the offset not succeeding 

(page 6). 

Compliance 

Monitoring requirements have been developed in the FMP (Ecology Australia 2013a) which has 

been approved for the planning phase under the EPBC Act 1999. 

Monitoring requirements are also addressed in this OMP through each element with key 

performance indicators. 

Adaptive management under each element will identify the procedures to be followed if the 

element objectives have not been met. 

The project will report against any specific monitoring and auditing obligations established 

under the EPBC Act approval conditions. 

Monitoring data will be reviewed as part of an Adaptive Management Framework and 

management will respond and adapt as necessary to the results of the review. 

 

 

6. Offsets must be additional to what is already required, determined by law or planning 

regulations, or agreed to under schemes or programs (this does not preclude the 

recognition of state or territory offsets that may be suitable as offsets under the EPBC 

Act for the same action) (page 6). 

Compliance 

Predator control activities for the Koo Wee Rup Bypass are above and beyond VicRoads usual 

management commitments.  Thus, VicRoads Predator Control Program, which is on-going and 

will run for 5 years adjoining the alignment of the Bypass, is considered to be above and beyond 

what is expected. 

To mitigate Bypass impacts, including increased exposure to feral predators associated with 

vegetation clearing, 1080 baiting will be undertaken at the maximum allowable bait density, 

which is above and beyond what landscape predator control programs in the southeast of 

Melbourne will be undertaking (see Ecology Australia 2013d). 
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7. Offsets must be efficient, effective, timely, transparent, scientifically robust and 

reasonable (page 6). 

Other related requirements 

Offsets should compensate for an impact for the full duration of the impact (page 8). 

Offsets that deliver an outcome prior to the impact commencing are encouraged as they 

minimise effects on the protected matter resulting from offset time delays (page 8). 

Compliance 

Offsets for the Southern Brown Bandicoot 

The habitat requirements of the Southern Brown Bandicoot in the former Koo Wee Rup Swamp 

Area are relatively well understood and considered to be broad.  These include patches of 

Swampy Riparian Woodland, very narrow linear vegetation corridors along drains and 

roadside/railway line reserves (i.e. 2-3 m wide), and artificial habitats, such as under houses and 

inside car bodies. 

There is also sound evidence that Southern Brown Bandicoots will move into revegetated areas 

bordering occupied habitats, such as at the Royal Botanic Gardens Cranbourne. Revegetated 

habitat corridors have been proposed for this species to link known habitats, such as at the 

Botanic Ridge Precinct. Other evidence of bandicoots increasing in numbers following 

revegetation and fox control comes from Tooradin, to the west of Koo Wee Rup (see link). 

http://www.theage.com.au/victoria/preserving-a-patch-for-the-bandicoot-20130503-2iyny.html 

Therefore, creation of suitable habitat for the Southern Brown Bandicoot is relatively straight 

forward and the creation and use of habitat by bandicoots can be readily documented and 

measured through the monitoring program. 

Habitat restoration of the 30 m wide western habitat corridor will be delivered during the first 

year of the project in spring 2013, coinciding with the pre-construction phase. 

Habitat restoration of the habitat corridor along the re-aligned McGregors Road Drain, ‘Triangle 

Land and remaining portions of the western habitat corridor will be delivered during the 

construction phase. 

It is estimated that revegetation will take c. 3 years of growth to become suitable for use by the 

Southern Brown Bandicoot. 

Revegetation will remain indefinitely. 

Construction of the Bypass is expected to take in the order of 18 months.  Predator Control has 

commenced c. 6 months prior to construction commencing and will continue for 5 years, by 

which time revegetation will have reached a suitable height and density for use by bandicoots. 

Offsets for the Growling Grass Frog 

The habitat requirements of the Growling Grass Frog are also reasonably well established and 

comprise well vegetated wetlands with an abundance of submergent, emergent and floating 

vegetation, which are well connected by dispersal habitat. Dispersal habitat may include drains, 
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creeks, low lying areas or unobstructed pasture. 

Monitoring of created wetlands for the Pakenham Bypass has demonstrated that Growling Grass 

Frog occupation and breeding has occurred at several wetlands within two years of 

establishment (Ecology Partners 2009). 

Five breeding wetlands will be constructed for the Growling Grass Frog. The aim is to provide 

significantly more breeding habitat for the Growling Grass Frog, to potentially increase the 

local population and improve the chances of successful movements through underpasses. 

Construction of two of the wetlands, comprising those incorporated into the ‘Triangle Property’ 

and the Western habitat corridor will commence when the land is acquired by VicRoads in 

Spring 2013. Construction of the remaining three wetlands will be undertaken during the 

construction phase. 

Construction of the re-aligned McGregors Road Drain will be delivered during the construction 

phase. 

The creation of suitable habitat for the Growling Grass Frog is relatively straight forward and 

the creation and use of habitat by this species can be documented and measured through the 

monitoring program. 

Constructed wetlands and drains will remain in indefinitely. 

 

 

8. Offsets must have transparent governance arrangements, including being able to be 

readily monitored, measured, audited and enforced (page 6). 

Compliance 

Monitoring requirements are addressed in this OMP through each element with key 

performance indicators. 

The project will report against any specific monitoring and auditing obligations established 

under the EPBC Act approval conditions. 

Adaptive Management under each element will identify the procedures to be followed if the 

element objectives have not been met. 

One of the key aims of the monitoring is to determine the success of habitat restoration as an 

offset measure, including the use of created habitats by Southern Brown Bandicoots and 

Growling Grass Frogs. 

The findings from the monitoring programs will feedback into and inform the project of the 

success of management actions undertaken as established under an Adaptive Management 

Framework for Stage 1A and future stages of the Healesville - Koo Wee Rup Road Upgrade. 
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Appendix 1 Offsets Assessment Guide calculations 

Offsets Assessment Guide           
For use in determining offsets under the Environment Protection and Biodiversity Conservation Act 1999 2 October 2012 
 

 

Southern Brown Bandicoot – offset 1.67 ha of vegetation lost with 7.1 ha reveg.  

Matter of National Environmental 

Significance 
      

Name Southern Brown Bandicoot 

EPBC Act status  Endangered 

Annual probability of extinction 
1.2% 

Based on IUCN category definitions 

 

Impact calculator 

Im
p
a
ct
 c
a
lc
u
la
to
r 

Protected matter attributes 

Attribute 

relevant to 

case? 

Description 
Quantum of 

impact 
Units 

Information 

source 

Ecological communities 

 

Area of community 
 

No   

Area     

  
Quality     

Total quantum 

of impact 
0.00   

Threatened species habitat 

 

Area of habitat 
 

Yes 
Habitat 

loss/removal 

Area 1.67 Hectares 

Consultancy reports 
and field data 

Quality  7 Scale 0-10 

Total quantum 

of impact 
1.17 

Adjusted 
hectares 

Protected matter attributes 

Attribute 

relevant to 

case? 

Description 
Quantum of 

impact 
Units 

Information 

source 

Number of features 

e.g. Nest hollows, habitat trees 
No       

  Condition of habitat 

Change in habitat condition, but no 
change in extent 

No       

Threatened species 

Birth rate 

e.g. Change in nest success No         

Mortality rate 

e.g Change in number of road kills per 
year 

No         

Number of individuals 

e.g. Individual plants/animals 
No         

 

Key to Cell Colours 

User input required 

Drop-down list 

Calculated output 

Not applicable to attribute 

NOTE: These offset calculations were provided by the proponent fo
r th

e purpose of th
is management plan. 

They are draft c
alculations only.
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Offset calculator 

O
ff
se
t 
ca
lc
u
la
to
r
 

Protected 

matter 

attributes 

Attribute 

relevant 

to case? 

Total 

quantum 

of 

impact 

Units 
Proposed 

offset 

Time 

horizon 

(years) 

Start area 

and quality 

Future area 

and quality 

without offset 

Future area 

and quality 

with offset 

Raw 

gain 

Confidence 

in result 

(%) 

Adjusted 

gain 

Net 

present 

value 

(adjusted 

hectares) 

% of 

impact 

offset 

Minimum 

(90%) 

direct offset 

requirement 

met? 

Cost 

($ 

total) 

Information 

source 

Ecological Communities 

Area of community No       

Risk-

related 

time 

horizon 

(max. 20 

years) 

  
Start 

area 

(hectares) 

  

Risk of 

loss (%) 

without 

offset 

  

Risk of 

loss (%) 

with 

offset 

  

        

          

 

Future 

area 

without 

offset 

(adjusted 

hectares) 
 

0.0 

Future 

area with 

offset 

(adjusted 

hectares) 

0.0 

Time 

until 

ecological 

benefit 

  

Start 

quality 

(scale of 

0-10) 

  

Future 

quality 

without 

offset 

(scale of 

0-10) 

  

Future 

quality 

with 

offset 

(scale of 

0-10) 

          

Threatened species habitat 

Area of habitat Yes 1.17 
Adjusted 
hectares 

7.1 ha of 
revegetation 

Time 

over 

which 

loss is 

averted 

(max. 20 

years) 

20 
Start 

area 

(hectares) 

7.1 

Risk of 

loss (%) 

without 

offset 

35% 

Risk of 

loss (%) 

with 

offset 

0% 

2.49 80% 1.99 1.57 

1.25 107.17% Yes     

 

Future 

area 

without 

offset 

(adjusted 

hectares) 
 

4.6 

Future 

area with 

offset 

(adjusted 

hectares) 

7.1 

Time 

until 

ecological 

benefit 

3 

Start 

quality 

(scale of 

0-10) 

1 

Future 

quality 

without 

offset 

(scale of 

0-10) 

1 

Future 

quality 

with 

offset 

(scale of 

0-10) 

7 7.00   0.00 0.00 

  

NOTE: These offset calculations were provided by the proponent fo
r th

e purpose of th
is management plan. 

They are draft c
alculations only.
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Protected matter 

attributes 

Attribute 

relevant 

to case? 

Total 

quantum of 

impact 

Units 
Proposed 

offset 

Time 

horizon 

(years) 

Start 

value 

Future 

value 

without 

offset 

Future 

value 

with 

offset 

Raw 

gain 

Confidence 

in result (%) 

Adjusted 

gain 

Net 

present 

value  

% of 

impact 

offset 

Minimum 

(90%) direct 

offset 

requirement 

met? 

Cost 

($ 

total) 

Information 

source 

Number of features 

e.g. Nest hollows, 
habitat trees 

Yes   Count           0   0.00 0.00 #DIV/0! #DIV/0!     

Condition of habitat 

Change in habitat 
condition, but no change 
in extent 

No                               

Threatened species 
Birth rate 

e.g. Change in nest 
success 

No                               

Mortality rate 

e.g Change in number of 
road kills per year 

No                               

Number of individuals 

e.g. Individual 
plants/animals 

No                               

 

Summary 

S
u
m
m
a
ry
 

Protected 

matter 

attributes 

Quantum 

of impact 

Net present 

value of 

offset 

% of impact offset 

Direct 

offset 

adequate? 

 Cost ($) 

Direct offset ($) 
Other compensatory 

measures ($) 
Total ($) 

Birth rate 0       $0.00   $0.00 

Mortality rate 0       $0.00   $0.00 

Number of 

individuals 
0       $0.00   $0.00 

Number of features 0 0.00 #DIV/0! #DIV/0! $0.00 #DIV/0! #DIV/0! 

Condition of 

habitat 
0       $0.00   $0.00 

Area of habitat 1.169 1.25 107.17% Yes $0.00 N/A $0.00 

Area of community 0       $0.00   $0.00 

                      $0.00 #DIV/0! #DIV/0! 

 

 

 
NOTE: These offset calculations were provided by the proponent fo

r th
e purpose of th

is management plan. 

They are draft c
alculations only.
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Growling Grass Frog – offset 2.17 ha of drains lost with 2.17 ha of new drains 

Matter of National Environmental 

Significance 
      

Name Growling Grass Frog 

EPBC Act status  Vulnerable 

Annual probability of extinction 
0.2% 

Based on IUCN category definitions 

 

 

Impact calculator 

Im
p
a
ct
 c
a
lc
u
la
to
r 

Protected matter attributes 

Attribute 

relevant to 

case? 

Description 
Quantum of 

impact 
Units 

Information 

source 

Ecological communities 

 

Area of community 
 

No   

Area     

  
Quality     

Total quantum 

of impact 
0.00   

Threatened species habitat 

 

Area of habitat 
 

Yes 
Habitat 

loss/removal 

Area 2.17 Hectares 

Consultancy reports 
and field data 

Quality  4 Scale 0-10 

Total quantum 

of impact 
0.87 

Adjusted 
hectares 

Protected matter attributes 

Attribute 

relevant to 

case? 

Description 
Quantum of 

impact 
Units 

Information 

source 

Number of features 

e.g. Nest hollows, habitat trees 
No       

  Condition of habitat 

Change in habitat condition, but no 
change in extent 

No       

Threatened species 

Birth rate 

e.g. Change in nest success No         

Mortality rate 

e.g Change in number of road kills per 
year 

No         

Number of individuals 

e.g. Individual plants/animals 
No         

 

 

 

 

NOTE: These offset calculations were provided by the proponent fo
r th

e purpose of th
is management plan. 

They are draft c
alculations only.



Koo Wee Rup Bypass Environment Protection and Biodiversity Conservation Act 1999 Offsets Management Plan  

 

 

    43 

 

Offset calculator 

O
ff
se
t 
ca
lc
u
la
to
r
 

Protected 

matter 

attributes 

Attribute 

relevant 

to case? 

Total 

quantum 

of 

impact 

Units 
Proposed 

offset 

Time 

horizon 

(years) 

Start area 

and quality 

Future area 

and quality 

without offset 

Future area 

and quality 

with offset 

Raw 

gain 

Confidence 

in result 

(%) 

Adjusted 

gain 

Net 

present 

value 

(adjusted 

hectares) 

% of 

impact 

offset 

Minimum 

(90%) 

direct offset 

requirement 

met? 

Cost 

($ 

total) 

Information 

source 

Ecological Communities 

Area of community No       

Risk-

related 

time 

horizon 

(max. 20 

years) 

  
Start 

area 

(hectares) 

  

Risk of 

loss (%) 

without 

offset 

  

Risk of 

loss (%) 

with 

offset 

  

        

          

 

Future 

area 

without 

offset 

(adjusted 

hectares) 
 

0.0 

Future 

area 

with 

offset 

(adjusted 

hectares) 

0.0 

Time 

until 

ecological 

benefit 

  

Start 

quality 

(scale of 

0-10) 

  

Future 

quality 

without 

offset 

(scale of 

0-10) 

  

Future 

quality 

with 

offset 

(scale of 

0-10) 

          

Threatened species habitat 

Area of habitat Yes 0.87 
Adjusted 
hectares 

2.17 ha of 
rehabilitated 

drains 

Time 

over 

which 

loss is 

averted 

(max. 20 

years) 

20 
Start 

area 

(hectares) 

2.17 

Risk of 

loss (%) 

without 

offset 

35% 

Risk of 

loss (%) 

with 

offset 

0% 

0.76 80% 0.61 0.58 

0.41 47.08% No     

 

Future 

area 

without 

offset 

(adjusted 

hectares) 
 

1.4 

Future 

area 

with 

offset 

(adjusted 

hectares) 

2.2 

Time 

until 

ecological 

benefit 

3 

Start 

quality 

(scale of 

0-10) 

1 

Future 

quality 

without 

offset 

(scale of 

0-10) 

1 

Future 

quality 

with 

offset 

(scale of 

0-10) 

7 6.00   0.00 0.00 

Protected 

matter 

attributes 

Attribute 

relevant 

to case? 

Total 

quantum 

of 

impact 

Units 
Proposed 

offset 

Time 

horizon 

(years) 

Start value 
Future value 

without offset 

Future 

value with 

offset 

Raw 

gain 

Confidence 

in result 

(%) 

Adjusted 

gain 

Net 

present 

value  

% of 

impact 

offset 

Minimum 

(90%) 

direct offset 

requirement 

met? 

Cost 

($ 

total) 

Information 

source 

Number of 

features 

e.g. Nest hollows, 
Yes   Count           0   0.00 0.00 #DIV/0! #DIV/0!     

NOTE: These offset calculations were provided by the proponent fo
r th

e purpose of th
is management plan. 

They are draft c
alculations only.
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habitat trees 

Condition of 

habitat 

Change in habitat 
condition, but no 
change in extent 

No                               

Threatened species 
Birth rate 

e.g. Change in nest 
success 

No                               

Mortality rate 

e.g Change in 
number of road kills 
per year 

No                               

Number of 

individuals 

e.g. Individual 
plants/animals 

No                               

 

Summary 

S
u
m
m
a
ry
 

Protected 

matter 

attributes 

Quantum 

of impact 

Net present 

value of 

offset 

% of impact offset 

Direct 

offset 

adequate? 

 Cost ($) 

Direct offset ($) 
Other compensatory 

measures ($) 
Total ($) 

Birth rate 0       $0.00   $0.00 

Mortality rate 0       $0.00   $0.00 

Number of 

individuals 
0       $0.00   $0.00 

Number of features 0 0.00 #DIV/0! #DIV/0! $0.00 #DIV/0! #DIV/0! 

Condition of 

habitat 
0       $0.00   $0.00 

Area of habitat 0.868 0.41 47.08% No $0.00 N/A $0.00 

Area of community 0       $0.00   $0.00 

                      $0.00 #DIV/0! #DIV/0! 

 

 

 

 

 

 

 

NOTE: These offset calculations were provided by the proponent fo
r th

e purpose of th
is management plan. 

They are draft c
alculations only.
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Growling Grass Frog – offset remaining 1.37 ha of drains lost with 1.0 ha of breeding wetlands 

Impact calculator 

Im
p
a
ct
 c
a
lc
u
la
to
r 

Protected matter attributes 

Attribute 

relevant to 

case? 

Description 
Quantum of 

impact 
Units 

Information 

source 

Ecological communities 

 

Area of community 
 

No   

Area     

  
Quality     

Total quantum 

of impact 
0.00   

Threatened species habitat 

 

Area of habitat 
 

Yes 
Habitat 

loss/removal 

Area 1.15 Hectares 

Consultancy reports 
and field data 

Quality  4 Scale 0-10 

Total quantum 

of impact 
0.46 

Adjusted 
hectares 

Protected matter attributes 

Attribute 

relevant to 

case? 

Description 
Quantum of 

impact 
Units 

Information 

source 

Number of features 

e.g. Nest hollows, habitat trees 
No       

  Condition of habitat 

Change in habitat condition, but no 
change in extent 

No       

Threatened species 

Birth rate 

e.g. Change in nest success No         

Mortality rate 

e.g Change in number of road kills per 
year 

No         

Number of individuals 

e.g. Individual plants/animals 
No         

 

 

 

 

 

 

 

 

 NOTE: These offset calculations were provided by the proponent fo
r th

e purpose of th
is management plan. 

They are draft c
alculations only.
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Offset calculator 

O
ff
se
t 
ca
lc
u
la
to
r
 

Protected 

matter 

attributes 

Attribute 

relevant 

to case? 

Total 

quantum 

of 

impact 

Units 
Proposed 

offset 

Time 

horizon 

(years) 

Start area 

and quality 

Future area 

and quality 

without offset 

Future area 

and quality 

with offset 

Raw 

gain 

Confidence 

in result 

(%) 

Adjusted 

gain 

Net 

present 

value 

(adjusted 

hectares) 

% of 

impact 

offset 

Minimum 

(90%) 

direct offset 

requirement 

met? 

Cost 

($ 

total) 

Information 

source 

Ecological Communities 

Area of community No       

Risk-

related 

time 

horizon 

(max. 20 

years) 

  
Start 

area 

(hectares) 

  

Risk of 

loss (%) 

without 

offset 

  

Risk of 

loss (%) 

with 

offset 

  

        

          

 

Future 

area 

without 

offset 

(adjusted 

hectares) 
 

0.0 

Future 

area 

with 

offset 

(adjusted 

hectares) 

0.0 

Time 

until 

ecological 

benefit 

  

Start 

quality 

(scale of 

0-10) 

  

Future 

quality 

without 

offset 

(scale of 

0-10) 

  

Future 

quality 

with 

offset 

(scale of 

0-10) 

          

Threatened species habitat 

Area of habitat Yes 0.46 
Adjusted 
hectares 

1.0 ha of 
created 
wetlands 

Time 

over 

which 

loss is 

averted 

(max. 20 

years) 

20 
Start 

area 

(hectares) 

1.0 

Risk of 

loss (%) 

without 

offset 

35% 

Risk of 

loss (%) 

with 

offset 

0% 

0.35 80% 0.28 0.27 

0.22 46.79% No     

 

Future 

area 

without 

offset 

(adjusted 

hectares) 
 

0.7 

Future 

area 

with 

offset 

(adjusted 

hectares) 

1.0 

Time 

until 

ecological 

benefit 

3 

Start 

quality 

(scale of 

0-10) 

1 

Future 

quality 

without 

offset 

(scale of 

0-10) 

1 

Future 

quality 

with 

offset 

(scale of 

0-10) 

8 7.00   0.00 0.00 

Protected 

matter 

attributes 

Attribute 

relevant 

to case? 

Total 

quantum 

of 

impact 

Units 
Proposed 

offset 

Time 

horizon 

(years) 

Start value 
Future value 

without offset 

Future 

value with 

offset 

Raw 

gain 

Confidence 

in result 

(%) 

Adjusted 

gain 

Net 

present 

value  

% of 

impact 

offset 

Minimum 

(90%) 

direct offset 

requirement 

met? 

Cost 

($ 

total) 

Information 

source 

Number of 

features 

e.g. Nest hollows, 
habitat trees 

Yes   Count           0   0.00 0.00 #DIV/0! #DIV/0!     NOTE: These offset calculations were provided by the proponent fo
r th

e purpose of th
is management plan. 

They are draft c
alculations only.
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Condition of 

habitat 

Change in habitat 
condition, but no 
change in extent 

No                               

Threatened species 
Birth rate 

e.g. Change in nest 
success 

No                               

Mortality rate 

e.g Change in 
number of road kills 
per year 

No                               

Number of 

individuals 

e.g. Individual 
plants/animals 

No                               

 

Summary 

S
u
m
m
a
ry
 

Protected 

matter 

attributes 

Quantum 

of impact 

Net present 

value of 

offset 

% of impact offset 

Direct 

offset 

adequate? 

 Cost ($) 

Direct offset ($) 
Other compensatory 

measures ($) 
Total ($) 

Birth rate 0       $0.00   $0.00 

Mortality rate 0       $0.00   $0.00 

Number of 

individuals 
0       $0.00   $0.00 

Number of features 0 0.00 #DIV/0! #DIV/0! $0.00 #DIV/0! #DIV/0! 

Condition of 

habitat 
0       $0.00   $0.00 

Area of habitat 0.46 0.22 46.79% No $0.00 N/A $0.00 

Area of community 0       $0.00   $0.00 

                      $0.00 #DIV/0! #DIV/0! 

 

 

 

NOTE: These offset calculations were provided by the proponent fo
r th

e purpose of th
is management plan. 

They are draft c
alculations only.
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Appendix 2 Protective fences proposed for the South Gippsland Highway crossings of the 

Bunyip River Drain Complex and “The Inlets” as part of the EPBC offsets for the Koo Wee 

Rup Bypass. 

Data from Malcolm Legg of Mal’s Ecological and Environmental Services found that from 16 

February to 15 April 2011, seven road-killed Southern Brown Bandicoots were found on the 

South Gippsland Highway, comprising:  

• An adult female with two pouch young killed 100 m east of the Koo Wee Rup Swamp 

Lookout Tower (16 February 2011); 

• A lactating adult female killed on the Cardinia Creek bridge (21 February 2011); 

• An adult female with two pouch young killed on the Bunyip River bridge (4 March 

2011); 

• A young male killed on the Cardinia Creek bridge (18 March 2011); 

• A young male killed 50 m east of the Koo Wee Rup Swamp Lookout Tower (1 April 

2011); 

• An adult female with two pouch young killed on the Bunyip River bridge (16 April 

2011); and 

• An young male with two pouch young killed on the Bunyip River bridge (15 April 

2011). 

The locations of these road-killed bandicoots coincide with the South Gippsland Highway 

crossing bandicoot habitat along the waterways (e.g. Swamp Scrub, Estuarine Flats Grassland, 

exotic grassland) or where habitat adjoins the highway (e.g. Swamp Scrub of the Koo Wee Rup 

Swamp Lookout bordering the north side of the South Gippsland Highway). 

Protective fauna fencing has been proposed in these areas to prevent Southern Brown 

Bandicoots from moving onto the road from adjoining areas of habitat, by directing bandicoots 

under bridges or physically preventing animals from accessing the road (Figure 4). 

Fence types are given in the Fauna Infrastructure Report (Ecology Australia 2013b). 

The lengths of protective fauna fences proposed in Figure 4 are 50 m on each side of bridge 

crossings over known habitat corridors surrounding waterways and accommodate the road-kill 

records above. The 50 m is based on the EPBC Act draft Referral Guidelines for the Southern 

Brown Bandicoot (DSEWPaC 2011) which quotes a distance of reduced connectivity or 

fragmentation of suitable habitat that results in distances of greater than 50 m resulting in a 

significant impact on the species.  In other words, Southern Brown Bandicoots are considered 

unlikely to move (laterally) more than 50 m from the corridors along the Bunyip River Drain 

Complex and the drains of “the Inlets”. Thus, a fence length of 50 m is proposed on each side of 

a waterway crossing. 

A 300 m length of fence is proposed to span the known bandicoot habitat of the Koo Wee Rup 

Swamp Lookout on the north side of the South Gippsland Highway. 
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Figure 4 Koo Wee Rup Bypass EPBC Act Offset Management Plan: protective fences proposed for the South Gippsland Highway crossings of the Bunyip River Drain Complex and “The 

Inlets”, and along the Koo Wee Rup Swamp Lookout, as part of the EPBC Act offsets for the Koo Wee Rup Bypass. 
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