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vegetation have been mapped along access tracks that will be required to access the construction area and may 
require upgrades and/or trim ming of adjacent vegetation. Vegetation loss in these areas is to be confirmed, but 
has been included conservatively as impacted by the proposed works. The 13.70 ha of native vegetation also 
does not include native vegetation clearance associated with power supply and levee works which are subject to 
further risk assessment. If levee works are required, this would involve works along approximately 1.5 - 3 
kilometres of existing, previously disturbed, levee banks. 

No Threatened Ecological Communities (TEC) listed under the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) modelled with the potential to occur were identified during the 
field assessment or are consistent with vegetation mapped within either the construction footprint or inundation 
area. 

Desktop assessment highlighted a total of 20 flora and 60 fauna state and federal conservation listed species as 
having the potential to occur in the project area based on modelled EPBC Protected Matters Search Tool (PMST) 
results, Victorian Biodiversity Atlas (VBA) records within the broader study area, i.e. 10km buffer on the project 
area, and previous assessments completed. 

No EPBC Act listed flora species were identified within the construction footprin t dung the current survey, 
although one species (River Swamp Wallaby-grass, Vulnerable) has previously been recorded in swampy areas in 
the inundation area outside of the construction footprint . Another species (Winged Peppercress, Endangered), 
although no t recorded in current or previous surveys, has the potential to occur in areas of the upper terrace of 
Guttrum and Benwell forests and may respond positively to flooding events. Both species are flood responders 
and will benefit from the project. Other rar e or threatened flora were recorded in, or close to, the construction 
footprints  including : 

�ƒ Five flora species considered rare or threatened in Victoria (DELWP advisory) 

�ƒ One flora species listed as protected under the FFG Act 

No EPBC Act listed fauna species were identified within the project area, although an assessment of the 
likelihood of occurrence identified the following listed fauna species/communities as having the potential to 
occur: 

�ƒ Eight (8) EPBC Act listed fauna species 

�ƒ Eleven (11) EPBC Act Migratory species 

�ƒ Forty-nine (49) FFG Act listed fauna species 

�ƒ Two FFG Act listed fauna communities (Victorian Temperate Woodland Bird Community and Lowland 
Riverine Fish Community of the Southern Murray-Darling Basin) 

Impacts to EPBC Act and FFG Act listed fauna species/communities that are considered to have the potential to  
occur within the construction footprint  are likely to be low where miti gation measures outlined in Section 8 are 
implemented in full. Impacts during operation (i.e. inundation phase) are considered to be largely beneficial to 
listed species with improved habitat availability due to a returned flo oding regime. 

Legislation , permits and approvals  

There are a number of ecological values present within the proposed construction footprint  with the potential to 
trigger the requirement to obtain approvals under various items of legislation if impacted. The following 
permits/approvals will be required for this Project: 

�ƒ A referral to the Victorian Minister for Planning for a determination under the Environment Effects Act 1978  
(EE Act) as to whether an Environment Effects Statement, is being developed for the project. This 
assessment has determined that the project is likely to require the removal of more than 10  hectares of 
native vegetation, which is a criterion for referral under the EE Act. 
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The loss of native vegetation due to construction activities is proposed to be offset, at least in part, by the 
expected improvement in native vegetation quality in the inundation areas resulting from environmental 
watering. The method for confirming this offset would b e developed in consultation with DELWP. Any offset 
requirements that cannot be met through environmental watering  would be purchased by the project.  This 
approach may include the establishment of a vegetation condition monitoring regime within the proposed 
inundation area that would identify changes in  condition  to the vegetation within these areas that results 
from the environmental watering regime.  Prepare an Offset Plan for the project to support any application 
for planning approval to remove native vegetation under the Planning and Environment Act 1987. 

�ƒ A comprehensive Construction Environmental Management Plan (CEMP) will be developed for the project 
and implemented in full to further avoid and minimise impacts to areas of ecological value. A specific Flora 
and Fauna Management Plan would be developed as part of the CEMP which includes the avoidance, 
minimisation and mitigation measures as specified in section 9. The CEMP would be prepared once the 
footprint and construction  methods for the proposed works have been finalised and should include 
provisions relevant to protecting the ecological values identified within th e construction footprint  
(Appendix A). 

This report is subject to, and must be read in conjunction with, the limitations set out below and the assumption 
and qualificat ions contained throughout the report . 
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Abbreviations  
Abbreviation  Description  

CaLP Act Victorian Catchment and Land Protection Act 1994 

CMA Catchment Management Authority  

CEMP Construction Environmental Management Plan 

DAWE Commonwealth Department of Agriculture, Water and Environment (formerly DOEE) 

DBH Diameter at breast height 

DELWP Victorian Department of Environment, Land, Water and Planning (formerly DEPI) 

DEPI Victorian Department of Environment and Primary Industries (now DELWP) 

DOEE Commonwealth Department of t he Environment and Energy (formerly DOTE now DAWE) 

DOTE Commonwealth Department of the Environment (now DAWE) 

EE Act Victorian Environment Effects Act 1978 

EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999  

EVC Ecological Vegetation Class 

FFG Act Victorian Flora and Fauna Guarantee Act 1988  

GHD GHD Pty Ltd 

GIS Geographic Information System 

LGA Local Government Authority 

MDBA Murray-Darling Basin Authority  

MNES Matters of National Environmental Significance 

North Central CMA North Central Catchment Management Authority  

PMST Protected Matters Search Tool 

R8 R8 Joint Venture by GHD and Jacobs 

SDL Sustainable Diversion Limits 

sp. Species 

spp. More than one species 

SRZ Structural Root Zone 

subsp. Subspecies 

TPZ Tree Protection Zone 

var. Variety 

VBA Victorian Biodiversity Atlas 

VMFRP Victorian Murray Floodplain Restoration Project 

VTWBC Victorian Temperate Woodland Bird Community  

VROTS Species listed on the Advisory List of Rare or Threatened Plants in Victoria (DEPI, 2014), 
the Advisory List of Threatened Vertebrate Fauna in Victoria (DSE, 2013) or the Advisory 
List of Threatened Invertebrate Fauna in Victoria (DSE, 2009). 

WoNS Weed of National Significance 
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�ƒ Did not include a comprehensive on ground assessment of the vegetation and fauna habitat present along 
proposed access tracks. Additional areas have been accounted for using known nearby ecological values 
until further on ground assessment can be completed in future.  

�ƒ Included flora investigations as part of the ecological assessment were undertaken during late spring and 
summer 2019 , which, while generally a good time to capture t he majority of flora species in a terrestrial 
system it does not account for the flooding cycle and the cryptic flood responders that reappear after 
flooding. It is important to note that the Ecological Vegetation Classes and individual flora species 
(including threatened species) that have a flood dependency were compromised given the time since the 
last inundation event, understood to have occurred in 2016, with portions of the study area underwater for 
various durations (positive and negative) since that flooding event.  Many of the flora species associated with 
the inundated areas complete their life cycles in response to flooding and  are only observable for short 
periods during and/or after the specific flooding event . Some native flora are difficult or impossible to 
locate or identify outside of their response period due to a lack of vegetative or reproductive material 
and/or the seasonal nature of some species (in particular, annuals and geophytes).   

�ƒ Did not consider targeted surveys for rare or threatened fauna species that involved extensive trapping (e.g. 
pitfall, Elliot, funnel trapping). This was beyond the scope of this assessment. Fauna surveys were limited to 
timed bird survey, remote-sensing camera surveys, active searching and incidental observations. 

�ƒ Using the VBA database, a defined geographical area can be searched to produce lists and details of flora 
and fauna species that have been documented within the defined search area. These database results are 
only as accurate as the quality and quantity of data that have been recorded and documented from the 
area.  The use of the database for this assessment has the following limitations: 

�ƒ Observations are regularly updated but there is a delay. Consequently, all known records, particularly recent 
records, may not be available at the time of use. The VBA was most recently accessed in February 2020. 

�ƒ This dataset is not exhaustive.  Many locations locally and across Victoria have a low level of documented 
survey effort for one or more groups of flora and fauna. During field surveys, it is not uncommon to find 
species at locations for which there are few or no previous nearby database records. 

�ƒ The inundation extent at this stage has been assessed at a desktop level only 

�ƒ The EPBC Act is undergoing a review that commenced in October 2019. Any changes to the applicable 
legislation and agreements may affect the outcomes of this report.  

�ƒ The FFG Act Amendment Bill 2019 has passed through Victorian Parliament with amendments taking effect 
on 1 June 2020. Updates to threatened and protected species listings in Victoria are planned as a result of 
these amendments. Updated listings are likely to be in place towards the end of 2020.  Updates to this 
report may be required once the updated listings take effect.  
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Preliminary designs have been developed by Powercor for Benwell Pump Station and Guttrum West Pump 
Station. The Guttrum West Pump Station power supply is likely to include an updated of existing powerlines 
across a number of private properties, new underground high voltage cable from this existing supply line, across 
private property and into Guttrum Forest to supply Guttrum West Pump Station. The cable will follow the 
alignment of the proposed Guttru m Main Containment Bank to minimise the impact area, in particular, removal 
of native vegetation. The Benwell Pump Station power supply is likely to include a new overhead line constructed 
through private property to the boundary of Benwell Forest, a pole mounted substation located outside of 
Benwell Forest and a low voltage underground cable will be constructed in Benwell Forest to supply Benwell 
Pump Station. 

There are several options for power supply to Guttrum East Pump Station still being considered. These options 
will undergo a multi -criteria assessment to identify the preferred option. The criteria will include how the 
proposed option minimises the impact to native vegetation and cultural heritage values.   

As the preferred option for power supply to Guttrum East Pump Station is unknown at this stage and due to the 
preliminary nature of designs for the Guttrum West and Benwell Pump Stations, the power supply infrastructure 
requirements for the project are currently not included in the construction footp rint . However, an indicative 
location  for the substation at each pump station has been included in the area of investigation and construction 
footprint, assuming that this would be located opposite the pump stations . Following selection of the preferred 
option, the infrastructure requirements will be included within the construction footprint and potential impacts 
assessed completed.  

Concrete batching 

Commercially sourced concrete for construction of the proposed works would be transported to the project area 
with no requirement for on -site concrete batching facilities. 

1.3.3 Key construction activities  

Construction activities would occur within the area identified in the construction footprint  map attached. 
Construction activities would include:  

�ƒ Establishment of construction sites, set down areas and access routes  

�ƒ Removal of existing structures / block banks where required 

�ƒ Construction / installation of new structures 

Construction would involve use of vehicles and machinery such as trucks, excavators, and access equipment.  

Importation of constructi on materials, including regulators and imported soils, would comply with DELWP and 
Parks Victoria consent under Section 27 of the National Parks Act 1975 and the future Environment Protection 
Act 2017  (this was due to commence on 1 July 2020  however has now been postponed until 1 July 2021 (or 
earlier by proclamation) due to the COVID-19 emergency. 

A Construction Environmental Management Plan (CEMP) would be prepared for the works and would detail the 
measures to avoid and minimise impacts during construction.  Once construction of regulators, stop banks and 
all associated works are complete, all waste and spoil will be removed from the sites and disposed of in 
accordance with measures outlined in the CEMP. 

Construction in the Murray Rive r 

All pump stations and drop structures would require construction works within the Murray River. For the pump 
stations this would include excavation and construction of intake pipes which will draw from inundation area 
water levels down to the minimum river water level. The portion of the intake pipes near the edge of the bank 
profile will be concrete encased serving as an anchor for the suction pipes and protection for bank scouring/ 
erosion.  

Construction of the drop structures requires modifying (re -shaping and re-grading) of the existing outlet 
channel and extending sections of rock mattress erosion protection into the Murray River. Installation of a rock 
mattress would involve excavating to ensure that the finished surface is flush with the natural surface/bed. 
Lengths of 6 m x 2 m mattress would be fabricated on the bank, complete with geotextile and lifting points. They 
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the forest will be operated as a through-flow system. Maintenance flows aim to maintain the extent for the 
optimal duration to support the ecological objectives; provide freshening inflows that will assist with managing  
water quality; and return continuous carbon and nutrient -rich outflows to the Murray River. Outflows would occur 
through the Main Regulator and water would drain from the forest floodplain to the River Murray as occurs 
naturally  (North Central CMA, 2020). 

Benwell Forest 

Water will be delivered via a pump station situated on the Murray at the western end of Benwell forest at a 
maximum rate of 125 ML/d.  To achieve an equivalent inundation extent of a 24,000 ML/day River Murray 
inflow, water would be delivered from the pump station via two outlets (one main one to central and eastern 
forest, and one smaller one to south west area) while regulators at low points along the Murray River would be 
closed during the filling stage (i.e. Benwell Main Regulator and Benwell East Regulator) (DHI 2014; R8, 2020b). 
The ground profile along the western bank of the river at the downstream end of the forest mostly utilising the 
existing alignment of River Track will be raised as part of infrastructure works, which will contain water on the 
flood plain and prevent outflows during delivery (DHI 2014). Further investigation is ongoing to determine if 
additional infrastructure is required within the containment bank along River Track so that natural flow paths 
remain uninhibited as much as possible (North Central CMA, 2020).   

Once the maximum desired inundation extent and depth is achieved, the Benwell Main Regulator and Benwell 
East Regulator will be opened (partially or fully, depending on river conditions) to create a throughflo w, with 
maintenance flows provided at lower flow rates to match losses within the forest and enable return flows. The 
regulators would actively operate to maintain the target water level. This water delivery would continue to 
maintain the area of inundation for the required duration. Towards the end of the watering event, larger volumes 
of outflows would be released by opening the outlet regulators, and water would drain from the forest floodplain 
to the River Murray as occurs naturally (North Central CMA, 2020) .   

Semi-permanent wetland watering  

The semi-permanent wetlands in each forest include:  

�ƒ Guttrum Forest - Reed Bed Swamp, Little Reed Bed Swamp and the Guttrum Swamp wetland complex.  

�ƒ Benwell Forest - Benwell Swamp and Southwest Benwell Swamp. 

The proposed watering will include two phases: 

�ƒ Filling phase: In winter or early spring, gradual ramp up with filling at peak flows of between 12 - 100 
ML/day to achieve the desired inundation extent in semi-permanent wetlands 

�ƒ Maintenance phase: In late spring, deliver one or more top-ups to the wetlands (as required) by ramping up 
again to up to between 25 -50 ML/d until desired water level is reached. Flows can be held steady to 
maintain water levels under nests if required. This flow rate will depend on climatic conditions and will need 
to account for losses through evaporation. 

The proposed operation of infrastructure to deliver water (from dry) to semi -permanent wetlands in Guttrum 
and Benwell Forests under this scenario is outlined below. 

Guttrum Forest 

For semi-permanent wetland watering into a dry system, independent of the River Red Gum forest floodplain, 
water will be delivered via the Guttrum East and Guttrum West Pump Stations. The east pump station will water 
Reed Bed Swamp and Little Reed Bed wetland. The west pump station will water the Guttrum Swamp complex 
(DHI 2017). To inundate the eastern wetlands, water will be pumped through a pipeline following the alignment 
of River Track and will be released into three different flood runners to fill Reed Bed Swamp and Little Reed Bed 
Swamp (North Central CMA, 2020).   

Small regulators are proposed for these flood runners to block water from running back towards the Murray 
River or inundating River Track, and instead will direct it west or southwest towards the wetlands and broader 
forest. These small regulators will be formed by gated culvert crossings of River Track at the locations of the 
existing flood runners.  The Guttrum East Pump Station will provide for wetland fills up to a full supply level of 
75.7 m AHD for the Reed Bed southern inlet (DHI 2020) and 75.5 mAHD for the main Reed Bed Swamp (DHI 
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1.4 Previous studies 

Biodiversity information has been collected for the project over a number of years. During this time, th e location 
and extent of construction areas has been revised numerous times with the overall aim of minimising impacts to 
areas of ecological value.  

This flora and fauna assessment was informed by the following previous studies underta ken for the project:  

�ƒ GHD (2017). Guttrum and Benwell State Forests Flora and Fauna Assessment. Report prepared for the 
North Central CMA. In 2017, GHD were engaged by the North Central Catchment CMA to undertake a flora 
and fauna assessment, to investigate ecological values which may be impacted during the construction 
required to deliver the Sustainable Diversions Limits (SDL) project at Guttrum and Benwell Forests. Surveys 
included mapping of EVC, large old trees (LOTs), Habitat Hectare assessments and threatened flora surveys. 
Fauna surveys of the proposed structure footprints  included bird surveys, bat harp trapping and Anabat 
recording, active searching, spotlight surveys and remote sensing fauna cameras. 

�ƒ Bennetts (2014). Preliminary Vegetation Assessment of Benwell and Guttrum Forests. Report for North 
Central CMA. In 2014, Kate Bennetts of Fire, Flood & Flora was engaged to complete an ecological appraisal 
of the Guttrum and Benwell Forests to inform management and environmental flow planning. The rep ort 
included an assessment of vegetation condition and EVC mapping as well as flora and fauna species 
recorded. 

�ƒ Biosis (2014a). Flora and fauna assessment of the Gunbower National Park and Guttrum and Benwell State 
Forests. Report prepared for the North Central CMA. In 2014, Biosis were engaged to undertake a flora and 
fauna assessment of construction footprint  at Gunbower National Park and Guttrum and Benwell State 
Forests. The assessment included mapping of EVCs, LOTs and habitat values to make recommendations for  
further ta rgeted threatened species surveys.  

�ƒ Biosis (2014b). Mapping and condition assessment of the Guttrum & Benwell State Forests. Report 
prepared for the North Central CMA. In 2014, Biosis were engaged to undertake a vegetation condition 
assessment of Guttrum and Benwell State Forests, establishing baseline data (quadrats and transects) at 
monitoring sites  to guide hydrological management. 

�ƒ North Central CMA (2014a). Guttrum Forest: Ecological Objectives and Hydrological Requirements 

�ƒ North Central CMA (2014b). Benwell Forest: Ecological Objectives and Hydrological Requirements 

�ƒ North Central CMA (2014c). Guttrum Forest and Benwell Forest Environmental Works Project: Ecological 
Risks and Mitigation 

�ƒ Ecological Associates (2013). The Ecological Justification for Works and Measures for the Guttrum and 
Benwell State Forests. Report prepared for the North Central CMA 

A summary of previous ecological assessments, including methods, key findings and recommendations is 
presented in Appendix B, with conclusions and recommendations incorporated throughout this report.  

1.5 Purpose of this report  

The purpose of this report is to: 

�ƒ Summarise the findings of an updated desktop assessment to review flora, fauna (native species and 
habitat) and vegetation communities w ithin 10 km of the project area, i.e. the study area 

�ƒ Summarise the previous ecological assessments (Ecological Associates 2013, Biosis 2014a, Biosis 2014b, 
North Central CMA 2014a, North Central CMA 2014b, North Central CMA 2014c, GHD 2017)  undertaken 
for the project  

�ƒ Describe targeted surveys for flora and fauna species and communities, listed under the Commonwealth 
EPBC Act and the Victorian FFG Act undertaken by R8 in late 2019 
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�ƒ Provide an inventory of all incidental observations of flora and fauna recorded during 2019 surveys 
undertaken by R8 

�ƒ Determine the extent of impacts to native vegetation , defined as Ecological Vegetation Classes (EVCs) 
(including large trees) within the proposed construction areas in accordance with the Guidelines for the 
removal, destruction or lopping or native vegetation (DELWP 2017a) as a base case to guide further design 

�ƒ Describe specific threatening processes associated with the project as listed under the FFG Act and EPBC Act 

�ƒ Determine the likelihood of o ccurrence of listed threatened flora and fauna species, listed threatened 
ecological communities and listed migratory species within the proposed construction and inundation area. 
Where listed species or communities are identified as occurring or having the potential to occur, determine 
the likely impact on these listed species and communities by the project (during both the construction and 
operation phases) 

�ƒ Undertake high level assessment of potential impacts on significant wetlands (e.g. EPBC self-assessment for 
Ramsar sites, consideration of nationally  important wetlands) and other aquatic ecosystems and species. 

�ƒ Identify potential impacts to ecological values during the construction and operation of the project and 
recommend mitigati on measures to minimise these impacts 

�ƒ Discuss potential legislative requirements of the proposed works during the construction and operation 
phase (with respect to potential flora and fauna impacts)  
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The most extensive and severe drought of the past century, known as the Millennium drought (1997 -2010), 
brought the issue of floodplain ecosystem health into the mainstream, with widespread tree dieback across the 
MDB symptomatic of an ecosystem in decline.  During this time, the Murray Darling Basin Committee (MDBC) 
acknowledged that for the condition of floodplain ecosystems to be improved and to function effectively, 
adequate amounts of water needed to be provided to key iconic sites to ensure their continued survival.  
Consequently, since this time the focus of floodplain restoration/rehabilitation has centred on the return of 
water to help facilitate a more natural (i.e. pre-European settlement) hydrol ogical regime (Boon 2011).  

While drought-breaking rain (and subsequent flooding) in 2010 -11 and natural floods again in 2016 have 
provided a much needed boost to MDB floodplain ecosystem condition, these natural floods have been 
supplemented by a range of environmental watering measures over the past decade, which have been 
considerably aided by the construction of water infrastructure (e.g. regulators, levees, channels) in strategic 
locations at a number of Murray River icon sites.  This infrastructure has allowed floodplain managers to control 
the timing, volume, rate, depth and duration of environmental water into designated sites, so that maximum 
benefit of the water to the environment is able to be generated. 

During this time, numerous long-term monitor ing programs have been established, including The Living Murray 
icon site condition monitoring program, to monitor and track the response of floodplain forests and wetlands 
over time, and in particular, determine how the ecosystem responds to watering.  Results to date indicate that 
the floodplain systems of the mi d-lower Murray respond positively to flooding, whether it be landscape-scale 
overbank flooding or smaller scale events, e.g. watering of creeks, floodrunners and low-lying wetlands. 

2.1 Ecological benefits �£ Guttrum  and Benwell Forests 

It is reported (North Central CMA 2014a, North Central CMA 2014b) that the ten years prior to the 2010 -11 
floo ding (the millennial  drought) resulted in below average infl ows and general flooding availability  within the 
Guttrum and Benwell Forests system.  The riparian forest system operates on a water deficit, given water loss 
through evapotranspiration is in the order 1,700 mm/y, wh ile rainfall input is in the order of 400 mm/yr  (North 
Central CMA 2014a, North Central CMA 2014b). Flooding makes up the diff erence, so where flooding does not 
occur for several consecutive years, environmental stress results. Spell analyses completed by Ecological 
Associates (2013) and Gippel (2014) report that flows that inundate the semi-permanent wetlands now occur 
61% of years rather than the 90% of years that is considered the normal  historical flooding frequency.  

With a lack of required infrastructure to manage flooding delivery or management within the forest 
environmental watering programs were not considered viable at the time of previous high flow events. General 
observations of the forest in response to lack of flooding found : 

�ƒ Encroachment of terrestrial vegetation into areas previously occupied by flood dependant wetland species 

�ƒ Benwell Forest had reverted to a much younger and denser forest (presumably in areas of new river red 
gum establishment)  

�ƒ The long period of dry conditions reduced floodplain productivity and access to food and habitat for native 
fauna. This was most obvious for colonial water bird populations, due to the limited large-scale breeding 
opportunities at the time  

�ƒ Breeding opportunities for native fish are considered to have been hindered due to the lack of connectivity 
and availability of breeding habitat  

The Guttrum and Benwell Forests received extensive flooding in the 2010-11 inundation event. Vegetation 
assessment undertaken in 2014 identified considerable areas of native vegetation associated with the flood 
plain forest re-establishing an intact  understorey, maintaining remain ing rare and endangered species and 
improving the health of stands of large, old trees persisting. However, it was identified that the structure of the 
forest ecosystem had diminished through a number of degrading processes in operation during periods of stress 
brought on by  the prolonged dry p eriod. Of specific concern were: 

�ƒ Cattle grazing impacts to wetlands, trampling and pugging to wetland pond/pool areas  and the destruction 
of dormant vegetation propagules there  
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�ƒ Regrowth river red gums (cohort < 50 cm dbh) encroaching on wetland areas 

�ƒ Loss of macrophyte diversity, with Phragmites being present as monocultured stands in areas where diverse 
macrophyte communities should be 

�ƒ Forestry activities further reducing the presence of ecologically important  (habitat) trees 

�ƒ The plight  of the large old mature trees, many of which are now showing stress from the frequency of 
droughts, or in some cases, prolonged  inundation effectively dr owning them in recent times 

The flooding response to fauna could not be assessed, although it was expected to be due to the loss of wetland 
habitat within the forest and the loss of large old habitat trees.  

The key environmental objectives of the Guttrum and Benwell Forests Floodplain Restoration Project are to 
reinstate a more natural inundation  regime that protects and enhances the ecological values within the Guttrum 
(North Central CMA 2014a) and Benwell (North Central CMA 2014b) Forests. The specific ecological objectives 
of the project are to: 

Semi-permanent Wetlands  

�ƒ Overarching: Improve the health of semipermanent wetlands 

�ƒ Achieve an appropriate cover and diversity of species characteristic of the Plant Functional Groups found in 
the semi-permanent wetlands. 

�ƒ Reduce River Red Gum encroachment in semi-permanent wetland areas. 

�ƒ Achieve an appropriate cover and diversity of species characteristic of the Plant Functional Groups found in 
the River Red Gum forest flood dependent understorey. 

�ƒ Provide suitable habitat for the threatened (EPBC listed) Growling grass frog. 

�ƒ Maintain and where possible increase the current diversity of threatened species. 

�ƒ Reduce the area of high threat weed species. 

Native birds 

�ƒ Overarching: Healthy wetland bird community across Guttrum and Benwell Forests through improved  
access to food and habitat that promotes breeding and recruitment  

�ƒ Support a suite of waterbirds including waterfowl, colonial waterbirds and other wetland dependent  species. 

�ƒ Provide foraging and breeding areas for colonial nesting waterbirds in Guttrum Forest (Reed Bed Swamp) 
and Benwell Forest and foraging areas for waterbirds potentially elsewhere (e.g. lower Gunbower Forest). 

�ƒ Provide suitable habitat for the threa tened (EPBC listed) Australasian Bittern in the Guttrum Forest. 

�ƒ Maintain and where possible increase the current diversity of threatened wetland bird  species. 

River Red Gum 

�ƒ Overarching: Healthy River Red Gum communities. 

�ƒ Achieve an appropriate cover and diversity of species characteristic of the Plant Functional Groups found in 
the River Red Gum forest understorey. 

�ƒ Maximise the proportion of trees with healthy canopy condition in the River Red Gum forests. 

�ƒ Maintain and where possible increase the current diversity of threatened flora species. 

�ƒ Reduce the area of high threat weed species. 

Native fish 

�ƒ Overarching: Promote recruitment of the local River Murray channel specialist native fish community by 
increasing opportunities to access productive floodplain ou tflows from Guttrum and Benwell Forests. 
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3. Methods 

3.1 Assessment areas 

The following assessment areas are referred to throughout this report: 

�ƒ Development footprint  = The development footprint is the indicative area that the project infrastru cture 
will occupy, based on the current design, and includes laydown areas to be used during construction. This 
does not include power supply and associated poles, stays, or cables, containment banks or tracks used for 
access during construction and operation. It forms the basis for the buffered area of investigation and 
construction footprint.  

�ƒ Construction footprint = encompasses the current design footprint of proposed structures (included in the 
development footprint) as well as the indicative area of land required to construct the infrastructure based 
on the current design. The construction footprint includes a 10 m construction buffer around the 
development footprint of proposed structures (regulators, drop structure, pump hardstands) and a 3 m 
construction buffer around t he development footprint of proposed containment banks, laydown areas and 
minor work sites. The construction footprint includes a typical  access track width of approximately 5 m, 
which is a relatively typical width for existing access tracks managed by Parks Victoria. The construction 
footprint is the area to be directly impacted by the proposed works (i.e. limits of disturbance) and is the area 
that will be used for calculating impacts to native vegetation and listed threatened species and 
communities.  

�ƒ Area of investigation  = provides the basis for desktop and field investigations to identify environmental 
values relevant to construction of the project. The area of investigation is not the proposed area of impact 
(see construction footp rint ) and includes a conservative buffer to allow for possible design changes to avoid 
significant values where required without having to undertake further environmental and heritage 
investigations. It includes a 20 m buffer around the development footpri nt  of proposed infrastructures (e.g. 
regulators, drop structures, pump stations, containment banks) and access tracks (10m either side of 
centreline for existing tracks), 15 m buffer around the development footprint of minor work sites (e.g. 
blockage bank removals/modificatio ns) and 10 m buffer around the development footprint of laydown 
areas.  

�ƒ Inundation area  = The proposed managed inundation area of approximately 1149 ha (Guttrum Forest = 
668 ha, Benwell Forest = 481 ha). The inundation area was subject to desktop assessment only 

�ƒ Project area = The combined area of the proposed construction footprint  and inundation area 

�ƒ Study area = All land within  10 km of the proposed construction footprint and inundation area  

The location of these areas is shown in Figure 1-1 and Figure 1-2. 

3.2 Limitations associated with current design  

Design and in some cases the type and location of infrastructure is currently being refined as part of the design 
process. The area of investigation provides a buffer around the current design of the development footprint and 
access tracks to allow for future changes. To the extent practicable, changes to the design and construction 
footprints of the main components of the project would be wi thin the area of investigation. Any changes 
occurring outside of this area of investigation would require assessment to identify their potential to impact on 
ecological values. 

Key design elements that are subject to change include the design and location of levees/ containme nt banks 
and power supply as these have not yet been confirmed. The containment banks are subject to further risk 
assessment to confirm if works are required and VMFRP is currently working with Powercor to confirm the 
preferred alignmen t for the power supply. The potential location of containment banks have been included in 
the area of investigation for completeness. The location of new poles, stays and cables associated with the pump 
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3.4 Field assessment 

3.4.1 Vegetation condi tion assessment 

A field assessment was undertaken in the area of investigation by R8 Senior Botanists (David Endersby and 
Andrew Stephens) and Ecologist (Tao Lee) between 14-18 October and 19-20 November 2019 and included 
mapping the extent and condition o f native vegetation present including:  

�ƒ Defining and mapping the relevant EVCs within the proposed construction footprint  

�ƒ Estimating the cover and health of plants 

�ƒ Undertaking Habitat hectare (HabHa) Assessments for each Habitat Zone (HZ) (as described below) 

�ƒ Mapping and measuring all Canopy Trees that meet the benchmark for Large Trees 

�ƒ Recording the location of any rare or threatened flora or fauna and protected flora where encountered 

- Collecting an inventory of incidental observations of both native and non-native flora and fauna 
encountered during the field assessment, together with their conservation status and origin 

- Identifying the presence of significant weed species including those declared under relevant state and 
national legislation, policy o r strategy, e.g. Catchment and Land Protection Act 1994 (CALP Act) and 
National Weeds Strategy 

EVC and Large Tree mapping is provided in Appendix A and the full list of Habitat hectare assessment is 
provided in Appendix G. 

3.4.2 Targeted threatened flora surveys 

Targeted threatened flora  surveys were undertaken between 14-18 October and 19-20 November 2019 R8 
Senior Botanists (David Endersby and Andrew Stephens) and Ecologist (Tao Lee) in the area of investigation. 
Targeted surveys for rare or threatened flora were conducted (with particular emphasis on EPBC and FFG listed 
threatened flora) to update the results of previous assessments undertaken in the original construction footpr int  
(GHD 2017). 

Targeted surveys were not undertaken in the construction footprint at Benwell Forest around the South-west 
regulator and Outlet 2 (approximately 700 m length) as design  changes occurred following the completion of 
field surveys. Further surveys in this area are recommended as part of the design and approvals process for the 
project. 

The surveys involved two field staff walking parallel linear transects 10 m apart over th e extent of the 
construction footprint , with each ecologist having a 5 m field of view each side of the transect.  Rare and 
threatened flora encountered were GPS marked and details recorded. 

3.4.3 Previous fauna surveys 

A number of previous fauna assessments in Guttrum and Benwell Forests have been undertaken (Bennetts 2014, 
Biosis 2014a, GHD 2017), using a variety of survey methods including act ive searching, bird surveys, bat surveys 
(Bat harp trapping and Anabat recording), spotlight surveys including the use of call-playback and remote 
sensing fauna cameras. A summary of previous assessments is provided in Appendix B and further detail on 
survey methods should be reviewed in previous reports. 

Current R8 surveys focussed on previously identified threatened fauna species reported in Biosis (2014a) and 
recommended for targeted surveys (GHD 2017). The surveys included: 

�ƒ Surveys for the State listed Squirrel Glider (Petaurus norfolcensis) and Grey-crowned Babbler 
(Pomatostomus temporalis) and potential important breeding habitat  
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Figure 3-1 Squirrel Glider remote sensing arboreal camera and bracket set 1.2 m away from bait holder attached to 
tree 

Grey-crowned Babbler targeted surveys 

The aim of the targeted survey was to determine the presence/ absence of the threatened Grey-crowned Babbler 
from the area of investigation. 

The Grey-crowned Babbler is a medium-sized woodland bird that occurs across eastern Australia and includes 
northern Victoria. The species inhabits open Box-Gum Woodlands on fertile soils, however has experienced 
significant population declines of >90% acro ss its southern distribution as a result of loss and fragmentation of 
habitat (Stevens et al. 2016). Grey-crowned Babblers live in large family groups of up to 15 individuals, that 
consist of a breeding pair and young from previous breeding seasons. They build and maintain several 
conspicuous, dome-shaped nests in shrubs or sapling eucalypts (DSE 2003). Colony groups possess large home 
range sizes up to 53 hectares (Blakers et al. 1984) and breed during spring and summer. 

The species is known from many records along the Murray River, including 33 records (VBA) within the 
inundation area and additional records of the species identified in previous assessments (Biosis 2014a; GHD 
2017). Suitable Grey-crowned Babbler habitat comprising dry, open River Red Gum forest and woodland occurs 
across the entire inundation area, targeted surveys were conducted using the methods detailed below. 

Survey Method 

Surveys were undertaken by conducting initial habitat assessments across the entire construction footprint , 
specifically targeting areas with high densities of Acacia spp. or other shrub species for foraging and nesting and 
areas close to waterways with more fertile soils. An example of suitable habitat identified for targeted surveys is 
shown in Figure 3-2 and survey locations are provided in Figure 5-1. 
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Survey methods were selected based on the recommended survey techniques for threatened passerines 
(DEWHA 2010) and used in recent surveys for the Grey-crowned Babbler (Stevens et al. 2016). A combination of 
Transect-point call-playback surveys were undertaken for Grey-crowned Babbler during the early morning when 
diurnal birds are most active. Broadcasts occurred every 200 m for 15 minutes at each point location. Pre-
recorded vocalisations of the Grey-crowned Babbler were played for a period of one minute followed by a four-
minute listening period repeated three times for a total of 15  minutes. Surveys were conducted between 6:45 am 
and 10:00 am where temperatures during these surveys were mild to warm. 

Two Ecologists undertook each survey and recorded the following:  

�ƒ Start and finish time; 

�ƒ Location (confirmed using GPS); 

�ƒ Weather conditions; 

�ƒ Habitat values present along transect; 

�ƒ Details of Grey-crowned Babbler activity; 

�ƒ Any nests identified; and 

�ƒ Other bird species present 

Timing of surveys 

Surveys were undertaken in October during the optimal part of breeding season for Grey-crowned Babbler 
(September to January, inclusive), which is dependent on seasonal conditions such as winter/spring rainfall. 
Grey-crowned Babbler activity is reduced during the middle (warmer) part of the day, therefore it is preferable to 
conduct surveys from the early morning (sunrise) until no later than midday. 

 

Figure 3-2 Suitable floodplain  forest habitat with logs and woody debris where surveys were undertaken for Grey-
crowned Babbler 
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Scattered native plants , i.e. patches of vegetation dominated by introduced species where less than 25% of the 
total perennial understorey plant cover is native. 

Non-native vegetation , i.e. vegetation that comprises entirely introduced flora species.  

3.6.3 Vegetation commu nities 

Native vegetation in Victoria is mapped in units known as EVCs. EVCs are described according to a combination 
of floristic, life form and ecological characteristics, and through an inferred fidelity to particular environmental 
attributes. Each EVC occurs under a common regime of ecological processes within a given biogeographic range 
and may contain multiple flo ristic communities. 

Other vegetation types that may occur in Victoria include flora communities listed as threatened under the EPBC 
Act and/o r the FFG Act. These have separate vegetation classification systems, each of which is also separate to 
the EVC classification system. As such, any single patch of native vegetation occurring in the project area (or 
anywhere in Victoria) will be classifiable as a particular EVC, and may also be separately classified as a different 
ecological community under the EPBC Act and/or as another vegetation community under the FFG Act. 

3.6.4 Tree Protection Zones 

In addition to the native vegetation pa tches, there may be trees present that whist being situated outside of the 
construction areas, could be impacted indirectly through encroachment of their Tree Protection Zones (TPZs). 
When determining whether construction and earthworks near scattered trees, and patches of vegetation 
containing trees, would result in the loss of the tree, the Australian Standard AS 4970 -2009 �£ Protection of trees 
on development sites is considered (Standards Australia, 2009). This standard specifies Tree Protection Zones9 
(TPZs) and Structural Root Zones (SRZs) that should be protected. Where encroachment into the TPZ (above or 
below ground) is greater than 10 percent, or is inside the SRZ, then the tree is assumed lost (DELWP, 2017b) . 

Note: The TPZs of a tree were calculated by recording the diameter at breast height (DBH) of a tree at 1.3 m 
above ground level (under the Guidelines). 

3.6.5 Fauna species and communities  

Unless otherwise noted, common and scientific names for fauna follow the VBA database (Version 3.2.5).  

Fauna conservation status was determined in accordance with the Commonwealth EPBC Act, the Victorian FFG 
Act, the Advisory List of Threatened Vertebrate Fauna in Victoria (DSE, 2013) and the Advisory List of Threatened 
Invertebrate Fauna in Victoria (DSE 2009).  

The EPBC Act and the FFG Act list a number of threatened fauna communities, at a national or state scale, 
respectively. Fauna communities known or potentially occurring within the project area are only considered if 
they are listed under one or more of these Acts.  

3.6.6 Weeds 

The Loss and degradation of native plant and animal habitat by invasion of escaped garden plants, including 
aquatic plants , is a listed key threatening process under the EPBC Act. In addition, Invasion of native vegetation 
�Ø�ï���·�Û�ä�ì�ß�è�å�ä�ã�Û�ä�ê�×�â �í�Û�Û�Ú�é�¸, is a listed potentially threatening process under the FFG Act. 

During the field surveys, a list of all flora observed within the area of investigation was created. This includes 
environmental weeds, noxious weeds listed under the CaLP and WONS. All such weed species are listed in 
Appendix J. 

                                                             
9 A Tree Protection Zone is an area around the trunk of the tree which has a radius of 12 x the diameter at breast height to a maximum of 15 
metres but no less than 2 metres (DSE 2010). 
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