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Executive summary
Roads and Maritime Services (Roads and Maritime) propose a new Murray River
crossing at Tooleybuc, which spans the Victorian and NSW border. Roads and
Maritime is project managing the assessment in partnership with VicRoads.
The current timber bridge is in poor condition and would need major repair work to
remain in long term service. The current bridge limits road freight as it doesn’t
support Higher Mass Limit (HML) vehicles. It also has many safety issues including
poor road alignment, narrow bridge land and a lack of pedestrian/cyclist access.
As part of the planning process, a biodiversity assessment is required to identify the
likely biodiversity impacts for three proposal options and assess the significance of
these impacts. The biodiversity assessment considers impacts for both the NSW and
Victorian sections of the proposal.
In the NSW section of the study area, one Biometric vegetation type was present.
This being MU579 River Red Gum – Warrego Grass – herbaceous tall open forest of
the Riverina and Murray-Darling Basin Bioregions. A total of 69 flora species were
recorded from the study area, comprising 41 endemic species, four non-endemic
Australian native species and 24 exotic species.
In the Victorian section of the study area, three Ecological Vegetation Classes (EVC)
were recorded (EVC 103, 106 and 814). A total of 75 flora species were recorded in
the study area during the current assessment. This comprised 36 indigenous
species, 36 exotic plant species and three Australian native species that are not
indigenous to the local area.
The field survey identified the presence of 90 vertebrate fauna species consisting of
58 species of bird, 22 species of mammal, nine species of reptile and one species of
amphibian. The fauna species detected to date are typical of those occurring in the
river red gum woodlands along the Murray River.
Terrestrial fauna habitats include woodland (with understorey and without) as well as
cleared/modified areas. The existing timber bridge also provides a potential
roosting/maternity habitat for microchiropteran bats. Hollow-bearing trees are
commonly occurring features across the study area with 157 hollow-bearing trees
identified containing 545 visible hollows (305 small, 176 medium, 54 large, 10 extra
large).
The Murray River at Tooleybuc has an average width of approximately 65 metres
and the riparian zone is characterised by a continuous extent of remnant river red
gum trees (Eucalyptus camaldulensis) with a semi-continuous to isolated shrub
understorey layer. The stream bank ranges from steep to moderately sloped and is
largely bare with scattered patches of macrophytes such as sedges and reeds. The
instream habitat was sparse, with low cover of macrophytes (generally account for
less than 5% cover) and limited large woody debris (LWD). Both represent an
important habitat for fish and macroinvertebrates, and were largely absent from
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within the survey reaches at Tooleybuc.
The field survey found sensitive taxa such as mayflies (Ephemeroptera) and
caddisflies (Tricoptera), however these were in low abundance. In contrast, pollution
tolerant taxa such as non-biting midges (chironomids) and air breathing water bugs
such as water-boatmen (Corixids), backswimmers (Notonectids) and smaller water
striders (Velids) were most commonly collected. SIGNAL index results for all sites
were low indicating that all sites are impaired and subject to various levels of
disturbance, typical of streams in an agricultural setting with a large catchment area.
Across the study area, the characteristics of the Murray River were similar given the
nature of slow, lowland rivers. The waterway ranged in width between 50-80 metres,
Streambed substrates varied between silt, clay and cobble with the depth of the river
fluctuating at around 2 metres during the field survey. River flow was considered
moderate at the time of sampling.
Existing barriers to fish movement included the existing Tooleybuc Bridge, a various
water pump out pipes and associated structures along the river. Habitat value of the
Murray River within the study area is considered to be Major Key Fish Habitat based
on the NSW Fisheries document Policy and guidelines for fish habitat conservation
and management.
The Aquatic Ecological Community EEC for the Lower Murray River occurs within the
study area, and well beyond the boundaries of the study area (Upstream and
Downstream).
Field surveys identified the presence (or possible presence) of eleven threatened
species. These being:
Inland Forest Bat (Vespadelus baverstockii) – vulnerable TSC Act (possible).
Large-footed Myotis (Myotis macropus) – vulnerable TSC Act (definate).
Little Lorikeet (Glossopsitta pusilla) – vulnerable TSC Act.
Little Pied Bat (Chalinolobus picatus) – vulnerable TSC Act (definite).
Long-eared Bat (Nytophilus sp.corbeni) – vulnerable TSC Act and EPBC Act,
threatened FFG Act (possible – assumed present with consideration of
precautionary principle).
• Nankeen Night Heron (Nycticorax caledonicus) – near threatened FFG Act.
• Pink Cockatoo (Cacatua leadbeateri) – vulnerable TSC Act, threatened FFG
Act.
• Purple-crowned Lorikeet (Glossopsitta porphyrocephala) – vulnerable TSC
Act.
• Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris) – vulnerable TSC Act,
threatened FFG Act (probable).
• Umbrella Wattle (Acacia oswaldii) – vulnerable DSE Advisory list.
• Azure Kingfisher (Ceyx azureus)- vulnerable DSE Advisory list
Rainbow Bee-eater was the only migratory species listed under the EPBC Act that
was detected during the field survey.
•
•
•
•
•

Directly comparing the direct impacts of the yellow, blue and purple options confirms
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that the yellow option would have the highest impact on native vegetation, hollowbearing trees and a threatened ecological community. The blue option would have
the least impact on native vegetation, hollow-bearing trees and a threatened
ecological community. The purple option is only slighter greater in impact in
comparison with the blue option.
Based on this direct comparison, the blue option should be considered by Roads and
Maritime as the preferred option. However, in its decision making process, Roads
and Maritime should also remember that regardless of this direct comparison,
significance assessments completed in accordance with state and commonwealth
legislation conclude that the yellow, blue and purple options, ‘unlikely’ to have a
‘significant effect’ on threatened and migratory biota and their habitats. Given this,
Roads and Maritime could consider any of the three options are being acceptable in
terms of biodiversity impact.
This Biodiversity assessment has considered the biodiversity within the study area
and in the proximity of the yellow, blue and purple options by:
•
•
•
•
•

Adequately conducting a desktop review to consider known and potentially
occurring aquatic and terrestrial threatened biota within the locality.
Conducting a field assessment that is consistent with state and commonwealth
guidelines.
Adopting the precautionary principle in the assessment of impact.
Providing appropriate recommendations to mitigate any potential impact to an
acceptable level.
Identifying a preferred option.

This Biodiversity assessment has determined that the yellow, blue or purple options
are unlikely to have a ‘significant effect’ on any listed threatened species,
communities, populations and their habitats in accordance with s5A of the NSW
Environmental Planning & Assessment Act 1979. For the Victorian section, this
Biodiversity assessment has been prepared in accordance with the updated
Biodiversity assessment guidelines and combined with the Habitat Hectares
Assessment, biodiversity offsets will be require for either the yellow, blue or purple
options. In accordance with state guidelines, a species impact statement is not
required. Mitigation Measures detailed within Chapter 5 should be adopted,
implemented and maintained where appropriate.
This Biodiversity assessment has also determined that the yellow, blue or purple
options in NSW and Victoria are unlikely to have a ‘significant effect’ on any EPBC
Act listed biota and their habitats or other matters of National Environmental
Significance. Therefore, a referral to the Commonwealth Environment Minister is not
warranted.
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1

Introduction

1.1

Background

Roads and Maritime Services (Roads and Maritime) propose a new Murray River
crossing at Tooleybuc, which spans the Victorian and NSW border. Roads and
Maritime is project managing the assessment in partnership with VicRoads.
Opening in 1924, the current Tooleybuc Bridge is an Allan truss, single lane, lifting
span timber bridge. The bridge is on the Mallee Highway which links Balranald in
south-western NSW to the Murray Valley Highway in north-western Victoria and
continues toward South Australia. The Mallee Highway is a strategic freight route in
NSW and Victoria and forms part of an alternative freight route between Sydney and
Adelaide.
The current timber bridge is in poor condition and would need major repair work to
remain in long term service. The current bridge limits road freight as it doesn’t
support Higher Mass Limit (HML) vehicles. It also has many safety issues including
poor road alignment, narrow bridge land and a lack of pedestrian/cyclist access.
The new bridge, including removing the current bridge, is funded under the NSW
Governments ‘Bridges for the Bush’ program which aims to increase regional freight
productivity. Three potential bridge alignment options are currently being considered
with all three options considering social, environmental and economic constraints as
well as reflecting community feedback.
As part of the planning process, a biodiversity assessment is required to identify the
likely biodiversity impacts from each proposal option and assess the significance of
these impacts. The biodiversity assessment considers impacts for both the NSW and
Victorian sections of the proposal.

1.2

Proposal description

Tooleybuc is located on the NSW/Victorian border in south-western NSW (Map 1-1).
The new bridge is planned to be built within 250 metres of the current bridge and
would connect to the Mallee Highway in both Victoria and NSW. Three potential
bridge alignment options are currently being considered (Map 1-2). All three options
include a new two lane bridge across the river as well as approach road work in both
states.
The three options are as follows:
Yellow Option
•

A high level bridge around 250 metres downstream (north) of the existing bridge.

•

Approach embankments on both sides of the river.

•

Connects to the Mallee Highway at the Murray Street/Lockharts Road
intersection on the NSW side.
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•

Connects to the Mallee Highway about 100 metres from the existing bridge on
the Victorian side.

Blue Option
•

A low level bridge with a lift span immediately upstream (south) of the existing
bridge.

•

Connects to the Mallee Highway with minimal approach embankments on either
side.

Purple Option
•

A low level bridge with lift span about 100 metres upstream (south) of the existing
bridge.

•

Approach embankments on both sides of the river.

•

Connects to the Mallee Highway (Murray Street) near Grant Street on the NSW
side.

•

Connects to the Mallee Highway about 200 metres from the existing bridge on
the Victorian side.

The proposal, in any form, includes removing the existing bridge. Construction is
expected to take up to about 18 months with any of the three proposals expected to
impact on any flora and fauna within and close to the proposal footprint on a
permanent basis. Temporary impacts are expected from site compound(s) and
stockpiling sites. Minor utility adjustments are also expected within any proposal
footprint.

1.3

Study area

The study area is located about 45 kilometres by road north-west of Swan Hill and 50
kilometres by road south of Balranald. The study area covers the three proposal
options that were introduced to the community in a May 2014 community update. The
boundaries of the study area were chosen to reflect both direct and indirect impacts
of the proposal (Map 1-2).
The study area also crosses the NSW and Victorian state border which is defined at
the high-water mark on the Victorian side of the Murray River. The NSW portion of
the study area is located within the Wakool local government area (LGA), the
Riverina bioregion (NPWS 2003a), the Murray Channels and Floodplains landscape
(Mitchell 2002), the Murray Local Land Services jurisdiction (formerly Murray
Catchment Management Authority), and the South Olary Plain, Murray Basin Sands
(Part B) CMA subregion (OEH 2015c). The Victorian portion of the study area is
located within the Swan Hill Rural City Council LGA, the Murray Fans Bioregion and
the Mallee Catchment Management Authority jurisdiction.
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1.4

Legislative context

1.4.1

Commonwealth

The Commonwealth Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act) enables the Australian Government to join with the states and territories
in providing a national scheme of environment and heritage protection and
biodiversity conservation.
Under the EPBC Act, actions that have, or are likely to have a significant impact on a
matter of national environmental significance (NES) require approval from the
Australian Government Minister for the Department of the Environment (DotE 2013).
The nine matters of NES that are protected under the EPBC Act are:
•
•
•
•
•
•
•
•
•

Listed threatened species and communities.
Listed migratory species.
Wetlands of international importance.
Commonwealth marine environment.
World heritage properties.
National heritage properties.
The Great Barrier Reef Marine Park.
Nuclear actions.
A water resource, in relation to coal seam gas development and large coal mining
development.

This Biodiversity assessment provides an assessment to ascertain whether the
proposal will require referral to the Commonwealth.

1.4.2

New South Wales

1.4.2.1

Environmental Planning and Assessment Act 1979

The Environmental Planning and Assessment Act 1979 (EP&A Act) provides the
framework for the assessment of Roads and Maritime activities. Roads and Maritime
projects are assessed and approved or determined under the following regimes:
•

Part 5 applies to the majority of Roads and Maritime Services road projects.
Usually a review of environmental factors (REF) is prepared to assess the
environmental impacts of a project prior to commencing the works.

•

Part 5.1 applies to State significant infrastructure. These major projects require
approval from the Minister for Planning and Infrastructure. An environmental
impact statement is prepared in accordance with the requirements of the
Director-General of the Department of Planning and Infrastructure.

Clauses 5A and 5C of the EP&A Act requires that the significance of the impact of
the proposal on terrestrial and aquatic threatened species, populations and
endangered ecological communities is assessed.
1.4.2.2

Threatened Species Conservation Act 1995

The Threatened Species Conservation Act 1995 (TSC Act) specifies seven factors
which must be considered by decision-makers regarding the effect of a proposed
Tooleybuc Bridge Replacement
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development or activity on threatened species, populations or ecological
communities, or their habitats (DECC 2007b). These factors form part of the
threatened species assessment process under the Environmental Planning and
Assessment Act 1979 (EP&A Act) and are collectively referred to as the ‘seven-part
test’ (DECC 2007b).
Determining authorities have a statutory obligation, under Part 5 of the EP&A Act, to
consider whether a proposal is likely to significantly affect threatened species,
populations or ecological communities, or their habitats by applying the seven-part
test. If the determination is made that there is likely to be a significant effect then
either;
•

A Species Impact Statement (SIS) must be prepared and the concurrence of
the Director-General of the Office of Environment and Heritage (OEH) obtained
prior to the consent authority making a determination, or

•

The proposal may be modified such that a significant effect on threatened
species, populations or ecological communities, or their habitats is unlikely
(DEC 2004).

This Biodiversity assessment applies the seven-part test to species, populations and
communities which may occur within the study area in order to characterise the
significance of the impact.
1.4.2.3

Fisheries Management Act 1994

The Fisheries Management Act 1994 (FM Act) aims to conserve fish stocks, key
habitats, threatened species, populations and ecological communities of fish and
marine vegetation. It also aims to promote viable commercial fishing, aquaculture
industries and recreational fishing.
The provisions of the FM Act relating to the development approval process operate
similarly to the above TSC Act. The Act identifies threatened aquatic species,
populations and ecological communities and requires an identical test of significance.
Significant impacts trigger the need for a species impact statement for Part 5
projects. Activities that trigger the requirement for Roads and Maritime services to
notify the Minister for Fisheries as follows:
•

Dredging or reclamation of waterways, including removal of snags (28 days
notification) (sections 198 and 199).

•

Construct, alter or modify a dam, weir or reservoir on a waterway (section 218).

A permit from the Minister for Fisheries is required to:
•

Harm to marine vegetation, including mangroves, seagrasses and any other
marine vegetation declared in the regulations to be vegetation to which the act
applies (section 205).

This Biodiversity assessment applies the seven-part test to species, populations and
communities which occur or have the potential to occur within the study area in order
Tooleybuc Bridge Replacement
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to characterise the significance of the impact.
Approval for any works associated with the proposal would also be required from DPI
Fisheries in relation to the construction of any temporary platforms for the
construction of the piers in the river, the design and timing of bridge construction, and
the placement of large woody debris within the river.
1.4.2.4

State Environmental Planning Policy No. 44

State Environmental Planning Policy (SEPP) No. 44 encourages the conservation
and management of natural vegetation areas that provide habitat for Koalas to
ensure that permanent free-living populations will be maintained over their present
range across 107 LGA. Local councils cannot approve development in an area
affected by the policy without an investigation of core koala habitat. The policy
provides the state-wide approach needed to enable appropriate development to
continue, while ensuring there is ongoing protection of koalas and their habitat.
SEPP 44 aims to identify areas of potential and core Koala Habitat. These are
described as follows:
•

•

Potential Koala Habitat is defined as areas of native vegetation where the trees
listed in Schedule 2 of SEPP 44 constitute at least 15% of the total number of
trees in the upper or lower strata of the tree component; and
Core Koala Habitat is defined as an area of land with a resident population of
koalas, evidenced by attributes such as breeding females, and recent and
historical records of a population.

Wakool LGA is listed within Schedule 1 of SEPP 44. Therefore, this SEPP is of
relevance to the proposal and it is considered further within this Biodiversity
assessment.
1.4.2.4

Native Vegetation Act 2003

The objectives of the Native Vegetation Act 2003 (NV Act) are to provide for,
encourage and promote the management of native vegetation on a regional basis in
the social, economic and environmental interests of the State, Further, the NV Act is:
•

to prevent broad scale clearing unless it improves or maintains environmental
outcomes.

•

to protect native vegetation of high conservation value having regard to its
contribution to such matters as water quality, biodiversity, or the prevention of
salinity or land degradation.

•

to improve the condition of existing native vegetation, particularly where it has
high conservation value.

•

to encourage the revegetation of land, and the rehabilitation of land, with
appropriate native vegetation.

Vegetation that falls within the definition of this Act would be cleared as part of the
proposed activity however, clearing that is excluded from the provisions of section 25
of the NV Act includes;
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“(g) any clearing that is, or is part of, an activity carried out by a determining
authority within the meaning of Part 5 of the Environmental Planning &
Assessment Act 1979 if the determining authority has complied with that Part,
…”
The proposal would be assessed as a Part 5 development (under the EP&A Act
1979) and carried out by Roads and Maritime, a determining authority as defined by
the Act. Therefore works are not subject to this legislation. Clearing of vegetation is
considered essential to carrying out the proposal. However, the amount and location
of clearing of native vegetation required has been given consideration within this
Biodiversity assessment.
1.4.2.5

Noxious Weeds Act 1993

Part 3 of the Noxious Weeds Act 1993 outlines the obligations of a public authority to
control noxious weeds. Noxious Weeds are investigated within this Biodiversity
assessment.

1.4.3

Victoria

1.4.3.1

Environmental Effects Act 1978

The Environment Effects Act 1978 is not an approval process itself. It enables
statutory decision-makers (Ministers, local government and statutory authorities) to
make decisions about whether a project with potential to have significant effect on
the environment should proceed.
If the Minister for Planning decides that an Environment Effects Statement (EES) is
required, the project proponent is responsible for preparing the EES along with the
necessary investigations. After the EES is completed and released, the Minister
provides an Assessment to the relevant decision-makers.
The Department of Environment, Land, Water and Planning (DELWP) coordinates
the process, implementing the Ministerial Guidelines that set out the processes and
requirements under the Environment Effects Act 1978. They also set out the process
for:
•
•
•
•
•
•

Scoping and preparing an EES
Public review of an EES
Considering public submissions
Requiring a supplementary statement
Making the final assessment
Coordinating other statutory processes

A project can be referred by either a proponent or a decision maker to the Minister for
Planning. Referral criteria are set out by the Minister including:
•
•
•

Clearing of greater than 10 hectares is proposed that is an Ecological Vegetation
Class (EVC) that is endangered or is of high conservation significance.
Potential long-term loss of a significant proportion of known remaining habitat or
population of a threatened species.
Potential long term change to a RAMSAR listed or Nationally Important Wetland.
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•
•

•

Potential extensive or major threats on the health or biodiversity of aquatic,
estuarine or marine ecosystems over the long term.
Potential extensive or major effects on the health, safety or well-being of a
human community due to emissions to air or water or chemical hazards or
displacement of residences.
Potential greenhouse gas emissions would exceed 200,000 tonnes per annum
(DSE 2006).

1.4.3.2

Flora and Fauna Guarantee Act 1988

The Flora and Fauna Guarantee Act 1998 (FFG Act) provides a legal framework for
enabling and promoting the conservation of all Victoria’s native flora and fauna, and
to enable management of potentially threatening processes on public land. The Act
lists native species, communities, and processes that threaten native flora and fauna,
under Schedules of the Act. This enables the assessor and regulators to establish
management measures to mitigate impacts on listed values within Victoria.
A ‘Protected Flora and Fauna Licence or Permit’ from DELWP is required to ‘take’
listed flora species that are members of listed communities or protected flora from
public land. ‘Taking’ flora is defined as any action which results in the removal or
death of a native plant. A permit is not required under the FFG Act for private land,
unless listed species are present and the land is declared ‘critical habitat’ for the
species.
An evaluation of the likelihood of the presence of significant flora and fauna species
on the subject site, including those listed under the FFG Act that have previously
been recorded in the vicinity of the site, has been undertaken.
1.4.3.3

Planning and Environment Act 1987

The Planning and Environment Act 1987 (P&E Act), later amended by the Planning
and Environment (Planning Schemes) Act 1996 provides the foundation of planning
schemes in Victoria. Planning schemes set out policies and provisions for the
development and protection of land within each municipality in Victoria.
The Planning and Environment (Planning Schemes) Act 1996 provides for the
Minister for Planning to prepare a set of standard provisions for planning schemes
called the Victoria Planning Provisions (VPP). The VPP is a state-wide reference
document or template from which planning schemes are sourced and constructed.
Incorporating references such as the Permitted Clearance of Native Vegetation –
Biodiversity Assessment Guidelines into Section 12 of the VPP ensures that all
municipalities must consider this policy. Local zones and overlays, such as
Environmental Significance Overlays, may be incorporated into Section 30 and 40 of
the planning provisions by each Council, but only remain relevant within that
municipality.
The P&E Act objectives are to integrate local land use, development planning and
development policy with environmental, social, economic, conservation and resource
management policies at State, regional and municipal levels through a set of
planning schemes. The Act also establishes a clear procedure for public participation
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in decision making in amending planning schemes.
Some important sections of the planning scheme, in relation to the ecological values
of a site, include:
•

•
•

Section 12 of the State Planning Policy Framework, which identifies, and aims to
protect, key biodiversity assets from inappropriate development. It directly refers
to Victoria’s No Net Loss policy and other legislation which must be considered
when preparing a planning permit application;
Provision 52.17 which identifies where native vegetation removal is exempt from
requiring a planning permit;
Provision 66.02 which identifies all of the mandatory referral authorities. In
particular the Victorian Department of Environment and Primary Industries is
identified as the recommending referral authority if a proponent proposes:
o To remove, destroy or lop native vegetation if the area to be cleared is
0.5 hectare or more.
o To remove, destroy or lop native vegetation for the following class of
application based on the risk-based pathway as defined in the
Permitted clearing of native vegetation – Biodiversity assessment
guidelines
 High risk-based pathway.
 To remove, destroy or lop native vegetation if a property
vegetation plan applies to the site.
 To remove, destroy or lop native vegetation on Crown land
which is occupied or managed by the responsible authority

1.4.3.4

Catchment and Land Protection Act 1994

The Catchment and Land Protection Act 1994 (CALP Act) is the principle legislation
relating to managing pest plants and animals in Victoria. Under this Act, landowners
have a responsibility to avoid causing or contributing to land degradation. Where
possible, landowners are required to conserve soil, protect water resources,
eradicate ‘regionally prohibited’ weeds, prevent the growth and spread of ‘regionally
controlled’ weeds and control pest animals. The CALP Act lists the species that are
considered weeds and pest animals.
1.4.3.5

Wildlife Act 1975

Victoria’s Wildlife Act 1975 (Vic) and the Wildlife Regulations 2002 (Vic) protect all
indigenous vertebrate fauna, some non-indigenous vertebrate fauna, and some
invertebrate fauna listed as ‘threatened’ under the FFG Act. The Wildlife Act 1975
(Vic)prevents intentional injury to wildlife, and stipulates that a licence should be
granted where there is a possibility that wildlife are injured, or where wildlife is to be
kept, relocated or traded.
In most cases, where a proponent is planning to develop a site, a planning permit
approval provides this licencing approval. This report advises if an additional permit
is required. Circumstances where this legislation may not be relevant is where fish
are involved, on public land where additional regulatory approval is required, or
where other permits are required (such as where fauna are required to undergo
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invasive procedures or installation of telemetry systems).
1.4.3.6

Fisheries Act 1995

The Fisheries Act 1995 provides the legislative framework for the regulation,
management conservation of Victorian fish species and their habitats. As with the
Victorian Wildlife Act 1975 described above, the key method to ensure compliance is
through licencing. Where fish, or their habitats, are likely to be impacted, this report
will identify additional requirements.
1.4.3.7

Permitted Clearing of Native Vegetation: Biodiversity Assessment
Guidelines

The Permitted Clearing of Native Vegetation; Biodiversity Assessment Guidelines
(the Biodiversity Assessment Guidelines) were released by the DEPI in May 2013,
and are effective from September 2013. These guidelines supersede the Native
Vegetation Framework. A permit to remove native vegetation under clause 52.16 and
52.17 of the Victoria Planning Provisions is required unless:
•
•
•

The relevant clause states that a permit to remove native vegetation is not
required;
An exemption from requiring a permit to remove native vegetation exists under
the relevant clause; and/or,
The right to remove the native vegetation is provided for in legislation.

The Biodiversity Assessment Guidelines describe the permitting process for
applications to remove native vegetation on private and public property within
Victoria. The objective of the Biodiversity Assessment Guidelines is to ensure that
there is:
No net loss in the contribution made by native vegetation to
Victoria’s biodiversity (DEPI 2013) (p.5).
This is to be achieved by providing developers with a set of incentives and rules to
both encourage native vegetation retention and minimise its removal at a site level.
Where vegetation is removed, the guidelines also try to ensure that it is offset in such
a way as to contribute to Victoria’s biodiversity and equivalent to the contribution that
the removed vegetation was making to Victoria’s biodiversity, prior to its removal.
Native vegetation is defined in the Victoria Planning Provisions as ‘plants that are
indigenous to Victoria, including trees, shrubs, herbs and grasses’. To assess
vegetation, native vegetation is further classified into two categories:
•

A remnant patch of native vegetation (measured in hectares) is either 1:

1

These definitions are the same as previously existed under Victoria’s Native Vegetation
Management: A Framework for Action Department of Natural Resources and Environment. (2002)
Victoria's Native Vegetation Management: A Framework for Action. Department of Natural Resources and
Environment, Melbourne.
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o An area of native vegetation, with or without trees, where at least 25% of
the total perennial understorey plant cover is native plants; or
o An area with three or more indigenous canopy trees where the tree
canopy cover is at least 20%.

OR
•

A scattered tree (measured in number of trees), which is an indigenous
canopy tree that does not form part of a remnant patch of native vegetation.

The contribution that is made by a particular patch of native vegetation to the
biodiversity values of Victoria is determined through an assessment of both sitebased information and landscape scale information (Table A5). At a site-based level,
the unit of measurement is the habitat hectare, which is an assessment of the extent
(area of coverage or number of scattered trees) and condition of a patch of native
vegetation with reference to the benchmarks for the Ecological Vegetation Class to
which is belongs.
At a landscape scale, the value of the vegetation is determined with reference to its
strategic context in the Victorian landscape. This is determined by the vegetation’s
‘Strategic Biodiversity Score’ (SBS) and its ‘Habitat Importance Score’ (HIS). All
native vegetation within Victoria has a SBS that has been determined through spatial
modelling, based on its rarity, level of depletion, species habitats, and condition and
connectivity. SBS scores are between 0 and 1 and are used to determine the offset
required for the loss of that vegetation. Native vegetation only has a HIS score if it is
habitat for a particular rare or threatened species.
There are two types of habitat that may be provided by native vegetation:
•

•

Highly localised habitats for rare or threatened species – where impact to
this particular patch of native vegetation could result in a significant
biodiversity impact, such a breeding colony.
Dispersed rare or threatened species habitats – where habitat for the
threatened species has become depleted or fragmented over time.

The HIS is used to apply the decision guidelines in relation to the removal of a patch
of native vegetation and to determine offset requirements. The Biodiversity
assessment guidelines require that all impacts to biodiversity values including the
removal of native vegetation are assessed using a risk-based approach. The
proponent is required to demonstrate whether the proposed development will have a
Low, Moderate or High risk to biodiversity values. This is initially determined in two
ways, based on the ‘location risk’ and the ‘extent risk’. The location risk is
determined with reference to the Native Vegetation Location Risk map available on
DEPI’s website. This map shows whether native vegetation is classified as an A, B
or C location. The extent risk is determined based on the amount of native vegetation
that is proposed for removal and includes the area (in hectares) of impact to native
vegetation and/or the number of scattered trees.
If, based on the location and the extent of native vegetation removal, the risk
pathway is classified as Low Risk, details of the vegetation removal should be
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presented to the relevant council for consideration and approval. However, if the risk
pathway is classified as Moderate or High Risk, in addition to the above, the
proponent is required to provide details of a Habitat Hectare assessment and a
statement that outlines the steps undertaken to reduce impacts on biodiversity values
by minimising the vegetation removed through design considerations such as
avoidance, minimisation and sensitive management. If this cannot be done, the
proponent will be required to justify why this is the case. Native vegetation removed
under this pathway will also require an explanation of how a compliant offset will be
secured to offset the impact of vegetation removal.
For applications that remain within the Low Risk pathway a decision will be made
based on an assessment of the accuracy of the information presented with the
application. If the application is accurate, a planning permit will not be refused on the
grounds of biodiversity considerations, although an offset for the impacted native
vegetation will be required.
Under a Moderate Risk pathway application, additional decision criteria will be
considered. Key to this is a demonstration that the proponent has taken ‘reasonable
steps’ to minimise the impacts of the proposed native vegetation removal to
biodiversity values. This would include consideration of how both the retained and
impacted vegetation contributes to the biodiversity values of the state. It is expected
that the proponent demonstrate this through their design and management
processes and justification for the removal of the vegetation on the basis of the key
objectives of the development or a significant increase in the cost to the proponent as
a result of the native vegetation retention. A statement about the location and
security of an offset site is also required.
For High Risk pathway applications all of the above applies. In addition, the
proponent must present information about whether or not the vegetation provides a
significant contribution to Victoria’s biodiversity, particularly in relation to rare or
threatened species.

1.4.4

Ecologically sustainable development

Ecologically sustainable development (ESD) involves the effective integration of
social, economic and environmental considerations in decision-making processes. In
1992, the Commonwealth and all state and territory governments endorsed the
National Strategy for Ecologically Sustainable Development. The concept of ESD has
been incorporated in both NSW and Victorian legislation.
For the purposes of legislation, the Intergovernmental Agreement on the
Environment (1992) and the Protection of the Environment Administration Act 1991
outline the following principles which can be used to achieve ESD:
•

The precautionary principle: that if there are threats of serious or irreversible
environmental damage, lack of full scientific certainty should not be used as a
reason for postponing measures to prevent environmental degradation.

•

In the application of the precautionary principle, public and private decisions
can be guided by:
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(i)

careful evaluation to avoid, wherever practicable, serious or irreversible
damage to the environment.

(ii) an assessment of the risk-weighted consequences of various options,
•

Inter-generational equity: that the present generation should ensure that the
health, diversity and productivity of the environment are maintained or
enhanced for the benefit of future generations.

•

Conservation of biological diversity and ecological integrity: that conservation of
biological diversity and ecological integrity should be a fundamental
consideration.

The aims, structure and content of this Biodiversity assessment are guided by these
principles. The precautionary principle has been adopted in the assessment of
impact; all potential impacts have been considered and mitigated where a risk is
present. Where uncertainty exists, measures have been suggested to address it.
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Map 1-1: Regional location of the proposed Tooleybuc Bridge Replacement.
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Map 1-2: The three options currently being considered for the new bridge
alignment at Tooleybuc.
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1.5

Study aims

This Biodiversity assessment aims to:
•
•
•
•

•
•
•

•

•

•
•
•

Provide a brief description of the proposal.
Provide the results of the desktop analysis (legislative context, literature review,
database searches).
Identify and describe the flora and fauna values of the study area including
descriptions of field methodologies used and the results of the field survey.
Identify species and communities of conservation significance which are present
or have the potential to be present, including threatened flora, fauna, their
habitats and threatened ecological communities.
Provide maps and photographs detailing vegetation communities, habitat extent
and condition and the location of any significant flora and fauna species present.
Identify the potential direct and indirect impacts of the proposal.
Undertake an evaluation of the potential for threatened and migratory biota listed
within the schedules of the threatened species legislation to be affected by the
proposal.
Describe and assess local and regional abundance and habitat for each of the
‘target’ species when suitable habitat is present, and there is a moderate to high
likelihood of occurrence.
Assess the significance of the potential impacts of the proposal on species,
populations, communities and their habitats that occur, or have the potential to
occur within the study area.
Provide a series of mitigation measures designed to reduce risks and minimise
the impacts of the proposed works on flora and fauna.
Explicitly discuss the potential of each option to generate a significant adverse
impact to threatened biota.
Explicitly conclude whether the proposed activity will require a Species Impact
Statement or if referral to the Commonwealth Environment Minister is warranted.

In preparing this Biodiversity assessment, EnviroKey have considered the following
documents that guide biodiversity assessments relevant to both NSW and Victoria:
Guidelines for threatened species assessment: draft (DEC/DPI 2005), Threatened
Biodiversity Survey and Assessment: Guidelines for Developments and Activities –
working draft (DEC 2004), Threatened Species Assessment Guidelines – The
Assessment of Significance (DECC 2007b), EPBC Act Significance Assessment
Guidelines (DotE 2013), Flora and Fauna Survey Assessment Documents (DECC
2007a) and Permitted Clearing of Native Vegetation: Biodiversity assessment
guidelines (DEPI 2013).
The Biodiversity assessment was also guided by the Environmental Impact
Assessment Practice Note: Biodiversity Assessment (EIA-N06) which has been
produced by the Roads and Maritime to assist consultants in the preparation of
Biodiversity assessments (RMS 2011).
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2

Methodology

2.1

Personnel

This Biodiversity assessment was prepared by suitably qualified and experienced
personnel led by Director and Principal Ecologist of EnviroKey, Mr Steve Sass
(B.App.Sci (Env.Sci) (Hons)). Details of the qualifications and experience of all
personnel involved in the field surveys and preparation of this Biodiversity
assessment and their role are outlined in Appendix 1.
In NSW, field surveys were carried out under the authority of a NSW Scientific
Licence (SL100110) issued under Clause 22 of the National Parks and Wildlife
Regulation 2002 and section 132C of the National Parks and Wildlife Act 1974 by the
NSW Office of Environment and Heritage (OEH) and an Animal Research Authority
(09/2596) approved by, and in accordance with, the Animal Care and Ethics
Committee (ACEC) of the Director-General of NSW Department of Primary
Industries.
In Victoria, field surveys were carried out under the authority of a Research
Permit/Permit to take protected flora (10006840) issued under the authority of the
Wildlife Act 1975 and FFG Act, and an Animal Ethics Committee Authority (ECA 161)
issued by Department of Environment and Primary Industries.

2.2

Database searches

2.2.1

Protected Matters Search Tool

The protected matters search tool identifies matters of national environmental
significance (NES) or other matters protected by the EPBC Act that may occur within
the nominated search area (DotE 2015).
A search using this tool was conducted on 30 October 2014 for matters of NES within
the locality (10 kilometre radius). This search revealed the following:
•
•
•
•

Three wetlands of international importance.
Three listed threatened ecological communities.
16 listed threatened species.
8 listed migratory species.

An evaluation of the likelihood of these biota occurring within the study area and the
potential for them to be impacted by the proposal, is considered further within
Chapter 6 and Appendix 8.
Extra information provided by the search tool that may also have relevance to this
assessment includes:
•
•
•

One place on the register of the national estate.
Six State or Territory Reserves.
28 invasive species.

The Protected Matters Search Tool results are provided in Appendix 2.
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2.2.2

NSW OEH: Threatened species profile database

The NSW Office of Environment & Heritage (OEH) allow for the searching of a
Catchment Management Authority (CMA) and subsequently CMA sub-regions for
threatened biota that are known or predicted to occur (OEH 2015c). The study area
is located within the South Olary Plain, Murray Basin Sands (Part B) CMA sub-region
of the Murray CMA.
A search conducted on 5 November 2014 identified that 33 threatened biota, are
known to, or are predicted to occur within that CMA sub-region. These comprised:
•
•
•
•
•
•

One species of amphibian.
Two species of bat.
25 species of bird.
One species of mammal.
Two species of flora.
Two threatened ecological communities.

An evaluation of the likelihood of these biota occurring within the study area and the
potential for them to be impact by the proposal is considered further within Chapter 6
and Appendix 8.

2.2.3

NSW BioNET: A whole of government system for flora and fauna
sightings

BioNet is a portal for accessing a range of government-held information from several
NSW government agencies (OEH 2015b). These being:
•

NSW Office of Environment and Heritage.
o National Parks and Wildlife Service
o Royal Botanic Gardens and Domain Trust

•

Department of Primary Industries.

•

o

Forests NSW

o

Fisheries NSW

Australian Museum.

A search of the BioNet database conducted on 5 November 2014 was completed for
entities in the locality across a 10 kilometre radius within the following categories:
•
•
•
•
•

Threatened in NSW.
Threatened Nationally.
CAMBA (migratory species).
JAMBA (migratory species).
RoKAMBA (migratory species).

That search revealed the presence of:
•
•

Four species of threatened fauna.
Three species of migratory fauna.
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Under OEH data licence agreement (CON09007), the spatial locations of these
records were mapped at a scale permissible by this agreement (1:250,000) within
this assessment (Map 2-1 & Map 2-3).
An evaluation of the likelihood of these biota occurring within the study area and the
potential for them to be impacted by the proposal, is considered further within
Chapter 6, Appendix 8.

2.2.4

Records Viewer: Threatened and Protected Fish Species

The Records Viewer has been developed to provide access to records of threatened
and protected fish species held by Industry & Investment (I&I) NSW (I&INSW 2014).
Records come from a variety of sources including:
•
•
•
•
•

Field survey records by I&I NSW.
Data from specific I&I NSW research projects.
Community sightings from the Protected, Threatened and Pest Species Sighting
Program.
Scientific literature and published reports.
Scientific, broodstock and aquarium collection permit returns.

A search of the Records Viewer conducted on 5 November 2014, revealed two
threatened species regularly recorded within the Murray River. These being Murray
Cod and Silver Perch. Direct liaison with the Research Officer at the Freshwater
Ecosystems Unit, Fisheries Research, NSW Fisheries, Narrandera, resulted in data
provided for Fisheries Site #80723, located upstream of the study area toward Nyah.
Threatened species data from this dataset is provided on (Map 2-3).
Nonetheless, an evaluation of the likelihood of aquatic species occurring within the
study area and the potential to be impacted by the proposal are considered further
within Chapter 6 and Appendix 8 in accordance with the Policy and Guidelines for
fish habitat conservation and management (DPI 2013b).

2.2.5

DPI Noxious Weeds Declarations

A search of the Department of Primary Industries (DPI) Noxious Weeds Declarations
for Wakool LGA was conducted. This search revealed 111 entries in that database
(Appendix 3).
Noxious weeds are considered within Section 3 of this Biodiversity assessment.

2.2.6

Victorian Planning Schemes

Searches of the Swan Hill Rural City Council Planning Scheme were conducted to
identify the planning zones and overlays relating to environmental matters e.g.
Vegetation Protection Overlays, or Environmental Significance Overlays.

2.2.7

Victorian Biodiversity Interactive Map

The Victorian Biodiversity Interactive Map was searched in November 2014 to
identify, within 10 kilometres of the study area, the:
•

Historic and current Ecological Vegetation Classes (EVCs).
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•

Previous records of threatened flora and fauna.

•

Sites of Biological Significance (Biosites).

Existing records for EVC and threatened species are shown in Map 2-2, Map 2-4,
Map 2-5, and Map 2-7 with the suite of species detailed in Appendix 8.

2.2.8

Victorian Biodiversity Atlas

The Victorian Biodiversity Atlas (VBA) is the web-based information system designed
to manage information about wildlife in Victoria. The system includes species
attribute information, including origin and conservation status, along with more than
six million records of species distribution and abundance from systematic surveys
and general observations. The VBA replaces several of the Departments legacy
systems, including the Flora Information System, the Atlas of Victorian Wildlife and
the Aquatic Fauna Database. A search of the VBA was conducted in November
2014.
Threatened species and species on the DSE Advisory list are provided on Map 2-2,
Map 2-4 & Map 2-5 with the suite of species detailed in Appendix 8.

2.3

Literature review

A literature review for any relevant local information was conducted on the 28th
October 2014 using the internet (world wide web) using the following key words:
Tooleybuc, Swan Hill, Murray River, Biodiversity, Vegetation, Threatened species.
These searches revealed the following documents:
•

Biodiversity Constraints Report for the Tooleybuc Bridge Replacement (AECOM
2014).

•

Wakool Local Environmental Plan 2013.

•

Murrakool Wildlife: Magnificent Diversity, Precarious Future (Herring 2005).

•

Replacement bridge crossing at Swan Hill (GHD 2011).

•

Confirmed records of the endangered Trout Cod Maccullochella macquariensis
from the Murray River at Gunbower Island, Victoria (Douglas et al. 2012).

•

Biodiversity Management Plan: Murray CMA (MCMA 2012).

•

Native Vegetation of the Murray Catchment Management Authority (MW 2011)
(Map 2-6).

•

EVC maps from the Victorian Biodiversity Interactive Map (DSE 2004) (Map 2-7).

•

Reptiles of the NSW Murray Catchment: A Guide to their Identification, Ecology
and Conservation (Michael and Lindenmayer 2010).
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Map 2-1: Threatened bird species previously recorded within the NSW locality
of the proposal.
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Map 2-2: Threatened and DSE Advisory bird species previously recorded within the
Victorian locality of the proposal from the Victorian Biodiversity Atlas.
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Map 2-3: Threatened other fauna species previously recorded within the NSW
locality of the proposal.
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Map 2-4: Threatened and DSE Advisory other fauna species previously recorded
within the Victorian locality of the proposal.
.
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Map 2-5: Threatened and DSE Advisory flora species previously recorded
within the Victorian locality of the proposal.
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Map 2-6: Existing vegetation community mapping across the NSW locality of the
proposal.
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Map 2-7: Existing EVC mapping across the Victorian locality of the proposal.
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2.4

Survey effort

EnviroKey completed a range of comprehensive field surveys with methodologies
consistent with OEH and DEPI guidelines, the Roads and Maritime Practice note –
Biodiversity assessment (EIA-N06) and taxa specific survey guidelines for species
listed under the EPBC Act. Field surveys were designed to target threatened and
migratory biota as identified in a previously prepared Biodiversity Constraints report
(AECOM 2014). Field surveys were carried out between 10 and 16 November, 2014
inclusive with weather conditions generally conducive to species detection (Table
2-1).
Table 2-1: Weather conditions during the field surveys (BOM 2014b).
Min Temp (degrees
C)

Max Temp (degrees
C)

10/11/14

8.0

27.6

0

11/11/14

7.6

28.9

0

12/11/14

8.6

33.3

0

13/11/14

13.6

38.5

0

14/11/14

21.2

34.4

0

15/11/14

14.5

25.5

0

16/11/14

12.3

22.1

15.8

Date

2.4.1

Rainfall (mm)

Flora and vegetation communities

NSW section
A botanical survey was completed using the Biobanking Assessment Methodology
(BBAM) (OEH 2014) as well as the ‘random meander’ method (Cropper 1993) with
the objective of collecting species richness and diversity data and to classify the
vegetation communities present to the OEH Vegetation Types Database (OEH
2015a). The field survey also focused on the detection of any threatened ecological
communities listed under the EPBC Act, FM Act and TSC Act.
Targeted surveys were also completed for two flora species listed as threatened by
NSW and/or the Commonwealth that were considered to have a high potential of
occurrence in the study area (AECOM 2014). These being Western Water-starwort
(Callitriche cyclocarpa) and Slender Darling-pea (Swainsona murrayana). Targeted
surveys were conducted by walking transects across all three options and any areas
of direct and indirect impact.
Flora survey locations are provided on Map 3-1.
Victorian section
A botanical survey was undertaken to record all species present (with the exception
of planted vegetation that was not considered a ‘weed’ (i.e. planted vegetation that
was not spreading or reproducing). Where a species was not able to be confidently
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identified in the field, a sample was collected and later identified. Plants were
identified to species level wherever possible, however, some plants that were
planted, cultivars, hybrids, or plants that did not contain suitable fertile material used
for identification were recorded to genus level.
Vegetation communities such as EVCs and nationally significant vegetation
communities were recorded (if observed) and compared with their corresponding
benchmarks or thresholds to ensure that they were accurately assigned.
Key ecological values including vegetation communities, scattered indigenous trees
and threatened species habitats were mapped onto an aerial photograph of the study
area and marked with a hand-held Garmin eTrex 10 GPS (accuracy +/- five metres).
A Habitat Hectare assessment was undertaken in all remnant patches of vegetation
to determine the extent and quality of the vegetation against the most appropriate
EVC Benchmark. Habitat Hectare assessment was also completed and undertaken
in accordance with the methodology prescribed within the Vegetation Quality
Assessment Manual – Guidelines for Applying the Habitat Hectares Scoring Method
(DSE 2004). The vegetation within the study area was required to be assessed and
classified against the policy and legislation stipulated by three tiers of government:
•

Local – Where various overlays and policies may apply pursuant to the Swan Hill
Rural City Council Planning Scheme.

•

State – Which includes DEPI’s EVC mapping of vegetation communities and
consideration under the Biodiversity Assessment Guidelines.

•

Commonwealth – where vegetation may meet ‘thresholds’ to be classified as a
federally listed community under the EPBC Act.

Targeted flora surveys focused on the detection of the Slender Darling-pea
(Swainsona murrayana) which is listed under the FFG and EPBC Act despite a
number of VROT species predicted to occur in the study area (AECOM 2014). In
December 2013, Victorian legislative changes resulted in changes to survey
methodology for threatened species with one of these being that targeted surveys for
VROT listed species were no longer required due to the increased reliance on
modelled mapping (i.e. Location Risk maps). Nonetheless, searches for any VROT
listed species were undertaken in conjunction with the targeted surveys for the
Slender Darling-pea.
Indigenous canopy trees that did not form part of a remnant patch of native
vegetation are known as Scattered Trees. An assessment of the scattered trees,
including species and size (Diameter at Breast Height), was undertaken across the
study area.
Flora survey locations are provided on Map 3-2.

2.4.2

Fauna and their habitats

Given the mobile nature of most fauna species, the comprehensive fauna survey was
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targeted across a range of habitats regardless of state jurisdiction, to obtain a
thorough understanding of habitat occupancy within the study area. Nonetheless,
fauna surveys are consistent with the relevant NSW specific guidelines (DEC 2004;
RMS 2011), Victorian specific guidelines (MW 2011) and Commonwealth guidelines
(also applicable to both states) (DEWHA 2010; SEWP&C 2010; 2011a; b).
The biodiversity constraints analysis identified a number of threatened and migratory
biota that had a high to moderate potential to occur in the study area (AECOM 2014)
(Table 2-2). To target these fauna, species were grouped into clades covering
habitats and ecological traits to provide efficiency in survey effort. This section
outlines the methodologies used to target fauna.
Table 2-2: Targeted fauna species identified by AECOM (2014).

Common Name

Scientific Name

Legislation

AVIFAUNA
Australasian
Bittern

Botarus
poiciloptilus

EPBC
Act
Endangered
TSC
Act
Endangered
FFG
Act
Endangered
TSC
Act
Vulnerable
FFG
Act
Endangered

Barking Owl

Ninox connivens

Black-breasted
Buzzard

Hamirostra
melanosternon

Bush Stone Curlew

Burhinus grallarius

Cattle Egret

Ardea ibis

Diamond Firetail

Stagonopleura
guttata

Eastern
Egret

Great Ardea modesta

Freckled Duck

Stictonetta neavosa
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– Nocturnal
survey
with call playback
–
–

– Nocturnal
survey
with call playback
– during clear and
still
weather
conditions
TSC
Act
– Diurnal
bird
Vulnerable
surveys – areas
searches
and
transects;
nest
surveys
TSC
Act
– Nocturnal
survey
Endangered
with call playback
during full moon.
FFG Act – Listed
EPBC
Act
– Diurnal
bird
Migratory
and surveys, searches
Marine
of suitable habitat
TSC
Act
– Diurnal
bird
Vulnerable
surveys, preferably
in the morning
FFG Act – Listed
EPBC
Act
– Diurnal
bird
Migratory
surveys, searches
of suitable habitat
TSC
Act
– Diurnal
bird
Vulnerable
surveys, searches
of suitable habitat
FFG Act – Listed
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Common Name

Scientific Name

Legislation

Gilbert’s Whistler

Pachycephala
inornata

TSC
Act
Vulnerable

Great Egret

Ardea alba

Grey Falcon

Falco hypoleucos

Fork-tailed Swift

Apus pacificus

Grey-crowned
Babbler

Pomatostomus
temporalis

Hooded Robin

Melanodryas
cucullata cucullata

Intermediate Egret

Ardea intermedia

Nankeen
Heron

Night Nycticorax
caledonicus hillii

Painted
Honeyeater

Grantiella picta

Pink Cockatoo

Cacatua
leadbeateri

Plains Wanderer

Pedionomus
torquatus

Rainbow Bee-eater

Merops ornatus

Regent Parrot

Polytelis
anthopeplus
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– Diurnal
bird
surveys, preferably
in the morning
FFG
Act
– Diurnal
bird
Threatened
surveys, searches
of suitable habitat
TSC
Act
– Diurnal
bird
Endangered
surveys, searches
of suitable habitat,
nest survey
EPBC
Act
– Diurnal
bird
Migratory
and surveys, preferably
Marine
in the morning
TSC
Act
– Diurnal
bird
Vulnerable
surveys,
of
FFG
Act
– recognition
suitable habitat.
Threatened
TSC
Act
– Diurnal
bird
Vulnerable
surveys, preferably
FFG Act – near in the morning
Threatened
EPBC
Act
– Diurnal
bird
Marine
surveys, searches
FFG
Act
– of suitable habitat
Critically
Endangered
FFG Act – Near Daytime searches
Threatened
of potential roost
sites
TSC
Act
– Diurnal
bird
Vulnerable
surveys, searches
FFG
Act
– of suitable habitat
Vulnerable
TSC
Act
– Diurnal
bird
Vulnerable
surveys, searches
FFG
Act
– of suitable habitat
Threatened
EPBC
Act
– Nocturnal transects
Vulnerable
in native grassland
TSC
Act
– using slow moving
vehicle
and
Endangered
spotlights
FFG
Act
–
Threatened
EPBC
Act
– Diurnal
bird
Migratory
and surveys, searches
Marine
of suitable habitat
EPBC
Act
– Targeted surveys
Vulnerable
of hollow-bearing
30

Common Name

Scientific Name

Legislation

monarchoides

TSC
Act
Endangered
FFG
Act
Threatened

Satin Flycatcher

Myiagra
cyanoleuca

Square-tailed Kite

Lophoictinia isura

Swift Parrot

Lathamus discolor

White-bellied Sea- Haliaeetus
Eagle
leucogaster

FROGS
Southern Bell Frog

MAMMALS
Corben’s
eared Bat

Litoria raniformis

long- Nyctophilus corbeni

– River Red Gums
during
breeding
– season
Diurnal surveys in
suitable
habitat
(afternoon)
EPBC
Act
– Diurnal
bird
Migratory
and surveys, searches
Marine
of suitable habitat
TSC
Act
– Diurnal
bird
Vulnerable
surveys – areas
and
FFG
Act
– searches
transects;
nest
Vulnerable
surveys
EPBC
Act
– Diurnal
bird
Endangered
surveys, searches
TSC
Act
– of suitable habitat
Endangered
FFG Act – Listed
EPBC
Act
– Diurnal
bird
Migratory
and surveys – areas
Marine
searches
and
nest
FFG
Act
– transects;
surveys
Vulnerable
EPBC
Act
Vulnerable
TSC
Act
Endangered
FFG
Act
Threatened

– Diurnal
and
Nocturnal surveys,
– call playback in
suitable habitat
–

EPBC
Act
Vulnerable
TSC
Act
Endangered

– Harp traps and
echolocation
call
records
in
suitable
–
habitat;
roost
searches;
roost
watches
– Harp traps and
echolocation
call
– records in suitable
habitat;
roost
searches;
roost
watches
– Area and transect
searches;
scat
sign
– searches;
searches

Southern Myotis

Myotis macropus

TSC
Act
Vulnerable
FFG
Act
Threatened

Koala

Phascolarctos
cinereus

EPBC
Act
Vulnerable
TSC
Act
Vulnerable
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Common Name
FISH
Murray Cod

Macquarie Perch

REPTILES
Carpet Python

Scientific Name

Legislation

Maccullochella
peelii

EPBC
Act
– Fyke
netting,
Vulnerable
habitat
assessment,
FFG Act – Listed
community group
data
EPBC
Act
– Fyke
netting,
Endangered
habitat
assessment,
FM Act
community group
data

Macquaria
australasica

Morelia
metcalfei

Survey
Methodology

spilota FFG Act – Listed

Nocturnal surveys,
Hollow-bearing tree
surveys

Diurnal Bird Surveys
Field surveys targeting woodland birds, but with a focus on the threatened and
migratory species identified by AECOM (2014) were conducted. These being Blackbreasted Buzzard, Diamond Firetail, Gilbert’s Whistler, Grey Falcon, Fork-tailed
Swift, Grey-crowned Babbler, Hooded Robin, Painted Honeyeater, Pink Cockatoo,
Rainbow Bee-eater, Regent Parrot, Satin Flycatcher, Swift Parrot and White-bellied
Sea-eagle.
Over the field survey, 20 woodland bird surveys were conducted using the
standardised 20 minute standardized search bird survey technique (Watson 2003;
2004). On each occasion, an experienced ecologist recorded the presence of all
species by sight or call. Surveys were conducted between sunrise and sunset across
a range of time periods and environmental variables. With generally warmer weather
during the survey period, most of the surveys were completed by sunrise and 10am.
Using a handheld Kestrel 3000 weather station, temperature, humidity and wind
speed was recorded during each diurnal bird survey. Only ten data points were
collected due to equipment failure during the survey however, they provide an
indication of the weather variables during the diurnal bird surveys. These are
provided in Table 2-3.
Table 2-3: Weather variables recorded during some of the diurnal bird surveys.
Temperature

Wind

Survey Number

(°C)

Humidity (%)

(Km/hr)

1

12.8

58.8

1.7

2

13.3

61.5

4.6

3

17.8

54.2

3.4

4

20.1

55.8

2.1
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Temperature

Wind

Survey Number

(°C)

Humidity (%)

(Km/hr)

5

27.1

-

0.0

6

14.1

-

2.9

7

16.2

-

0.0

8

18.4

-

0.0

9

20.3

-

0.0

10

28.9

-

2.2

The locations of diurnal bird surveys in the NSW portion of the study area are
provided on Map 2-7, in the Victorian portion of the study area on Map 2-8, and
across all of the study area on Map 2-9.
Waterbird Surveys
At the conclusion of the diurnal bird surveys, waterbird surveys were conducted in
the vicinity of each of the three river crossing options. Access to the river was difficult
in most cases due to the step sided banks. However, surveys were able to be
conducted upon the top bank as visibility to the river was possible in most instances.
Transects (two transects) and point surveys (five point surveys) were conducted
depending on accessibility. Nonetheless, the waterbird surveys have enabled a
snapshot of the abundance and composition of waterbird species habitation at the
study area in any given time.
The Waterbird surveys targeted all waterbird species, including Cattle Egret, Eastern
Great Egret, Freckled Duck, Great Egret and Intermediate Egret.
The locations of diurnal bird surveys in the NSW portion of the study area are
provided on Map 2-8, in the Victorian portion of the study area on Map 2-9, and
across all of the study area on Map 2-10.
Australasian Bittern & Nankeen Night Heron Surveys
With a paucity of suitable habitat for both species in the form of reed beds and dense
vegetation, Australasian Bittern and Nankeen Night Heron surveys were conducted
in only a single location with the study area. A dense patch of regrowth River Red
Gum occurs north of the yellow option on the Victorian side, which was targeted
using call playback (to elicit a response) and spotlighting. Daytime searches for any
Nankeen Night Heron roosts were conducted whenever the field survey team were
traversing the study area in its entirety. The location of this survey is depicted on
Map 2-9.
Nocturnal Surveys (Call playback)
Extensive nocturnal surveys specifically designed to detect the target fauna species
(Owls, arboreal mammals) and all nocturnal fauna were completed.
Surveys were conducted within each of the three options (or in close proximity) over
three nights, and included call playback surveys (Bush Stone Curlew, Owls
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(Powerful, Masked, Barking), Koala), following by a 4-5 minute listening period. This
playback / listening cycle was repeated at each site on two occasions. Call playback
was used to elicit a territorial response from the target fauna. After playing the call,
two observers actively listened for a response before sweeping the surrounding trees
with spotlights for owls that may have alighted unseen and unheard.
A total of 12 nocturnal surveys comprising call playback were conducted with the
locations of these provided (Map 2-10).
Spotlighting and Echolocation Call Recording
Five spotlighting transects of varying length were completed across the study area
targeting hollow-bearing trees and native vegetation as well as the potential
occupation of large owls, arboreal mammals, Bush Stone Curlew and Koala. It was
proposed to conduct Plains Wanderer surveys based on the analysis completed by
AECOM (2014). However, EnviroKey could not locate any potentially suitable habitat
for Plains Wanderer within the study area.
Nonetheless, two ecologists, using 50W handheld spotlights, searched the ground
stratum, as well as surrounding trees and shrubs for any fauna species including the
target species. During each transect, one ecologist held an Anabat detector (SD1) to
actively record any echolocation calls. Searches for existing microchiropteran bat
roosts were also undertaken during these suites of nocturnal surveys within each of
the three bridge options.
The locations of these transects is in the NSW portion of the study area are provided
on Map 2-8, in the Victorian portion of the study area on Map 2-9, and across all of
the study area on Map 2-10.
Harp Netting, Echolocation Call Recording Surveys, Microbat Roost Watch
(Microchiropteran Bat Surveys)
A combination of harp trapping, echolocation call recording and roost watching to
target Corben’s Long-eared Bat, Southern Myotis and other microchiropteran bat
species was conducted.
As bat activity is generally highest over water, harp traps and echolocation call
recording devices were established adjacent to these features. Four echolocation call
recording devices (Anabat SD1) were established and four harp nets activated where
restricted flyways were apparent along tracks or in the riparian vegetation. Additional
curtains where used in some instances to direct bats into the trap. Harp nets were
checked within one hour of sunrise each morning, as well as periodically throughout
each evening in accordance with ACEC conditions.
Harp traps and echolocation call recording devices were activated across the broader
study area for a period of five nights and all personnel involved in handling bats are
fully vaccinated for Australian Bat Lyssavirus.
While it is acknowledged that echolocation calls made by Corben’s Long-eared Bat
cannot be distinguished from other long-eared bats, they provide specific information
on the use of any site by long-eared bats in general. As microchiropteran bats are
highly mobile (foraging up to 10kms from any roost location), surveys were applied
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across a broad study area, not specifically to each option.
Given the large number of hollow-bearing trees present within the study area, the
locations for the Microbat Roost Watch surveys were focused on the existing timber
bridge given that these taxa are known to utilise man-made structures such as
bridges and culverts. Locations of these are provided in Map 2-10.
Echolocation Call Analysis
Echolocation calls recorded during the field survey were identified using AnalookW
software by visually comparing call traits with those within ‘The Bat Calls of NSW:
Region based guide to the echolocation calls of microchiropteran bats’ (Pennay et al.
2004), ‘Australian Bats 2nd Edition’ (Churchill 2008) and a reference call collection
held by EnviroKey. Analysis was completed by the Principal Ecologist given his
extensive experience with the bats of southern and western NSW and
microchiropteran bat call analysis. Due to the lack of ‘local’ reference calls, and the
high level of intra-specific variability and inter-specific overlap in call characteristics, a
conservative approach was undertaken when analysing calls. It should be noted that
members of the Nyctophilus genus were unable to be identified to species level due
to a lack of differentiation between species and were identified to genus level only.
A call was defined as a sequence of three or more consecutive pulses of similar
frequency. A pulse separated from another sequence by a period of five seconds
was considered to be a separate call. Scattered sequences, where intermittent
pulses are not separated by more than five seconds, were recognised as a single
pass. Due to variability in the quality of calls and the difficulty in distinguishing some
species, each file was assigned a confidence rating as follows:
D = Definite: Species identification not in doubt.
PR = Probable: Call most likely to represent a particular species, but there
exists a low probability of confusion with species of similar call types.
PO = Possible: Call characteristics are comparable with the species, but there
exists a reasonable probability of confusion with one or more bat similar
species or the quality or length of call prohibits a confident identification.
With regard to threatened species and in consideration of the precautionary principle,
any file thought to be that of a threatened species regardless of confidence ranking
was considered to be present.
Terrestrial Habitat Assessment
Terrestrial Habitat assessment was undertaken to develop an understanding of the
extent and conditions of habitats within each of the three option areas and across the
general study area. The results of which assisted in our analysis of the likelihood of
occurrence of threatened and migratory species as well as documenting habitat
condition. This will include the identification of important habitat features such as
movement corridors and important microhabitat features in riparian woodland such
as the presence of mistletoe and shrubby vegetation.
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Terrestrial Habitat Assessment also enables fauna habitat condition mapping where
the study area was assigned ranking relative to one another (High, Moderate and
Low) and their approximate extent mapped. Habitat condition was determined
through the habitat assessment using factors such as the availability of microhabitat
including fallen timber and mistletoe, amount of exotic vegetation, presence of tree
hollows and any threatened species records collected during the survey. Also taken
into consideration are the known habitat requirements of the threatened species and
the experience of the Principal Ecologist. The following rankings were
assigned relative to each other (not an overall stand-alone general condition) with
consideration (but not necessarily all) of the following attributes:
High
• Patch size large.
• Abundant trees hollows present
• Habitat is well connected to other areas of habitat.
• Shrub density is high.
• Virtually no weed species present.
• Good quantities of fallen timber, mistletoe, leaf litter and other microhabitat.
• Contains levels of habitat that are likely to supporting breeding and/or roosting
opportunities for threatened species that are known to, or are likely to occur in
the study area.
• Threatened species are known to occur there from this survey, previous records
or author’s knowledge.
Moderate
• Patch size moderately sized and/or tree density remains sparse.
• Some trees hollows present.
• Moderate shrub density.
• Some weeds present.
• Some fallen timber, mistletoe, leaf litter and other microhabitat.
• Habitat has some connectivity to surrounding habitat.
• Contains levels of habitat that may support breeding and/or roosting
opportunities for threatened species that are known to, or are likely to occur in
the study area.
• Threatened species may occur within this habitat.
Low
• Patch size small and/or tree density within patch sparse.
• Virtually no trees hollows present.
• Virtually no shrubs present.
• Virtually no fallen timber, mistletoe, leaf litter and other microhabitat.
• Habitat has little connectivity to surrounding areas.
• Weed invasion high.
• Contains virtually no habitat that would support breeding and/or roosting
opportunities for threatened species that are known to, or are likely to occur in
the study area.
• Unlikely to support threatened species on a permanent basis.
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The locations of these transects is in the NSW portion of the study area are provided
on Map 2-7, in the Victorian portion of the study area on Map 2-8, and across all of
the study area on Map 2-9.
Hollow-bearing Tree Surveys
With a particular emphasis on targeting Owls, Regent Parrot, Carpet Python and
other hollow-dependant fauna species, a single experienced ecologist systematically
searched the study area for hollow-bearing trees (HBT). When encountered, the HBT
was mapped using a hand-held GPS, and specific attributes including diameter at
breast height (DBH), the number of hollows present, and the size of hollows present,
was recorded. Hollows were placed into size classes as follows:
•

Small (entrance hole less than 10 cm in diameter)

•

Medium (entrance hole between 10 cm and 20 cm in diameter)

•

Large (entrance hole between 20 cm and 30 cm in diameter)

•

Extra-large (entrance hole greater than 30 cm in diameter).

Any specific signs of occupation such as scratches, wear around the entrance or
white-wash was also noted.
Where occupation was evident, specific surveys targeting fauna entering or exiting
were undertaken.
Frog Surveys
Despite being identified as a target species by AECOM (2014), the study area
provides little, if any, suitable habitat for Southern Bell Frog (or Growling Grass Frog
as it is referred to in Victoria). The portion of the Murray River within the study area
provides virtually no emergent or floating aquatic vegetation, and fringing vegetation
is largely absent. One ephemeral wetland (flood runner) in the far west of the study
area, does provide potentially suitable, yet marginal habitat. Nonetheless, general
frog surveys were completed at two locations on the Murray River as well as the
ephemeral wetland on the western boundary of the study area (Map 2-10).
The following methodology was applied to all three frog surveys:
•
•
•

•

All surveys were completed in temperatures above 14°C and in low wind
conditions.
Each survey consisted of two visits which ensures a 90% probability of
detecting Southern Bell Frog.
The advertisement call of male Southern Bell Frog was imitated for several
minutes to elicit a response from any adult males residing within the
waterbody. This was followed by quiet listening for several minutes.
A systematic search for Southern Bell Frogs Frogs was undertaken using
spotlights or head torches. A 30 watt, 12 volt hand-held spotlight was used to
search for frogs on the banks, on ﬂoating vegetation and in areas of emergent
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vegetation. In addition, surrounding terrestrial habitat within 10 metres of all
water-bodies was searched.
All frog species recorded during the field survey were recorded.
Diurnal surveys for tadpoles and metamorphs were also undertaken at the single frog
site on the western boundary of the study area.
A reference site to compare activity levels was not included in this Biodiversity
assessment, as discussions with ecologists who have worked extensively in the
locality (Matthew Herring, Murray Wildlife, pers.com, Nov 2014), confirmed that no
populations are known.
During all frog surveys, the NSW Hygiene protocol for the control of disease in frogs
was implemented (DECC 2008).
Reptile Surveys
Time-based searches for reptiles were conducted within each of the three options
and in the general study area. Five one-hour active searches were completed by an
experienced herpetologist, which comprised searching for active and inactive animals
by slowing walking through areas of habitat and recording species observed. Inactive
animals were located by searching through loose soil (raking), under fallen timber or
dumped rubbish and in tree and ground hollows.
The locations of reptile surveys in the NSW portion of the study area are provided on
Map 2-8, in the Victorian portion of the study area on Map 2-9, and across all of the
study area on Map 2-10.
Scat and Sign Surveys
Searches for scats and signs were completed in four locations across the study area
(Map 2-10). Scats and signs were identified in the field (Triggs 2008).

2.4.3

Aquatic and Riparian Surveys

Aquatic and riparian surveys comprised of traverses along the Murray River in the
vicinity of each option, upstream and downstream of the study area, and extending
beyond the riparian zone. Given the relatively homogeneity of the Murray River in
the vicinity of the three options, a single sample site was chosen. A total of three
sites were sampled (Map 2-11).
Stream macro-invertebrates are well studied and it is known that macro-invertebrate
communities are strongly influenced by natural and human-induced changes to the
stream environment including variations to flow regime, water quality and loss of
habitat. A healthy macro-invertebrate community is an important part of the natural
functioning of a water body. Subsequently, the diversity and populations of macroinvertebrates present in a stream can be affected by changes in environmental
factors, and therefore better represent the overall ecosystem health of that waterway.
The approach that is widely adopted throughout Australia for using stream macroinvertebrates as an indicator of aquatic ecological condition is AusRivAS – Australian
River Assessment Scheme.
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Macroinvertebrate Sampling
Macro-invertebrate samples were collected in accordance with the NSW AusRivAS
Sampling and Sample Processing Manual (Turak and Waddell 2001). Edge habitats
were sampled at each site using a 250 µm mesh sweep net. Net contents were
emptied into a sorting tray and macro-invertebrates live-picked in accordance with
the NSW AusRivAS sampling and processing protocols (Turak and Waddell 2001).
Samples were live-picked onsite and preserved with 70% ethanol, labelled and
logged with site details for subsequent laboratory analysis.
Physical Habitat Assessment
A physical habitat assessment was undertaken at each site including descriptions of
the habitats sampled, general observations of the site, and general condition of the
riparian zone in terms of vegetation cover and pressures. Measurement of In-situ
water quality parameters formed part of this assessment. Other essential
measurements and descriptions for the AusRivas predictive models included: site
coordinates (lat/long), stream width, stream depth, reach substrate descriptions,
percentage cover of macrophytes, and amount of shading. Images of the riparian
zone and dominant vegetation types present at each site were also recorded. Other
factors considered during the physical habitat assessment include:
•
•

•
•
•
•
•

•
•
•

An assessment of any permanent or temporary structures that may affect fish
passage or habitat.
Identifying the geomorphological characteristics of the waterway (eg. gully,
intermittent stream, major river; deep pools or gravel beds; waterway interconnect
with other waterways or wetlands upstream or downstream).
Identifying the flow regime of the waterway (eg. intermittent or permanently
flowing, flow velocity), including water depth and any seasonal variation in depth.
Identifying land use along the waterway.
Identifying riparian vegetation & instream vegetation (eg. presence /absence,
native or exotic, condition).
Determining the presence of wetlands instream or offstream.
Identifying the presence of refuge areas (eg. wetlands nearby could be interlinked
by the waterway during flow, pools of water above / below proposed crossing
could be fish habitat).
Identifying the presence of spawning areas (eg. gravel beds, riparian vegetation,
snags).
Identifying the presence of natural or artificial barriers to fish passage both
upstream and downstream (eg. weirs, dams, waterfalls, causeways).
Identifying obstructions to fish passage both temporary and permanent, existing
and proposed.

Laboratory Analysis – Taxonomy
Macro-invertebrate samples were sorted and identified using current taxonomic
literature and resources (Dean et al. 2004; Gooderham and Tsyrlin 2003; Hawking et
al. 2013; Smith 1996). The majority of taxa were identified to family level in
accordance with NSW AUSRIVAS sampling and processing protocols (Turak &
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Waddell 2001) with exception of fly larvae belonging to order Chironomidae that were
further resolved to one of three sub-families (Chironominae, Orthocladiinae and
Tanypodinae).
Data Analysis
Macro-invertebrate community data was analysed using available AUSRIVAS
models and indices, including: Number of Families; SIGNAL 2 biotic index; EPT
families and AusRivAS bands. Environmental objectives relevant to the Murray River
catchment area (above Tooleybuc) were not available. Therefore data were
interpreted in the context of stream conditions and typical macro-invertebrate
community found in the middle zone of the Central Murray catchment using data
published in the following reports:
•

Sustainable Rivers Audit 1 [data gathered during 2004-2007] (Davies et al.
2008).

•

Sustainable Rivers Audit 2 [data gathered during 2008-2010] (Davies et al.
2012).

•

State of Catchments Report 2010 - Riverine Ecosystems: Murray Region (BakerGabb and Hurley 2011).

2.4.4

Water Quality

Field Measurements and Observations
Water quality field parameters were measured in-situ using a field chemistry kit with
probes calibrated prior to fieldwork. Field parameters measured included:

•

Electrical conductivity (EC, µS/cm).

•

Turbidity (ntu).

•

pH.

•

Dissolved oxygen (mg/L and % saturation.

•

Temperature (°C).

Environmental factors that influence water quality were also recorded at each site to
aid data interpretations. Factors included proximity to upstream point sources of
pollution (if present), occurrence of odours, flow conditions and evidence of recent
high flow events.
Water Sampling
During spring fieldwork, surface water samples were also collected for laboratory
analysis of nutrients and a range of non-metallic inorganics. Samples were collected
into laboratory supplied sterile bottles and appropriately preserved for the required
analyses. Samples were forwarded to Australian Laboratory Service (ALS)
Melbourne in ice-chilled esky under chain of custody documentation. ALS is NATA
accredited for the analysis undertaken, which included:
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•

Total Suspended Solids (TSS), pH, EC, Alkalinity.

•

Nutrients, including Total Nitrogen, Total Kjeldahl Nitrogen, Nitrate, Nitrite, NOx,
Ammonia, Total Phosphorus and Reactive Phosphorus.

Data Analysis
Water Quality Objectives (WQOs) for the protection of Aquatic Ecosystems in NSW –
Murray River Catchment (Gilligan et al. 2007) were used to assess water quality
parameters. NSW WQOs are based on ANZECC/ARMCANZ (2000) guidelines for
chemical and physical stressors for slightly disturbed ecosystems in southeastern
Australia.
A summary of the ANZECC water quality objectives relevant to site receiving waters
are provided in Table 2-4.
Table 2-4: Summary of water quality objectives used to assess water quality of site
receiving water.
Units

ANZECC (2000)

Measured in
Spring 2014

-

6.5 – 8.0

✓

Dissolved Oxygen (DO)

% sat.

85-110

✓

Electrical Conductivity (EC)

µS/cm

125-2,200

✓

ntu

6-50

✓

Total Nitrogen (TN)

mg/L

0.500

✓

NOx (nitrite & nitrate)

mg/L

0.040

✓

Ammonium (NH 4 )

mg/L

0.020

✓

Total Phosphorous (TP)

mg/L

0.050

✓

Ortho-Phosphate (FRP)

mg/L

0.020

✓

Water Quality Objectives
Physico-chemical
pH

Turbidity
Nutrients

+

2.4.5

Analytical Data Validation

Analytical data validation is the process of assessing whether laboratory data are in
compliance with method requirements and project specifications. The primary
objectives of this process are to ensure that data of known quality are reported, and
to identify if the data can be used to fulfill the overall project objectives. The data
validation guidelines adopted are based upon data validation guidance provided by
National Environment Protection Council (NEPC) and United States Environmental
Protection Agency (US EPA). Specific elements that have been checked and
assessed for this project include:
•

preservation and storage of samples upon collection and during transport to the
laboratory.
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•

sample holding times.

•

use of appropriate analytical and field sampling procedures.

•

required limits of reporting.

•

the occurrence of unusual or anomalous results, e.g. laboratory results that
appear to be inconsistent with field observations or measurements.

The analytical data validation is summarised in Table 2-5.
Table 2-5: Analytical Data Validation Summary.
Component

Comments

Field Sampling Methods

Field sampling was undertaken by experienced field personnel
in accordance with specified protocols.

Laboratory Methods

Standard methods by ALS, based on NEPM, APHA and USEPA
methods, and NATA accredited for the analyses undertaken.

Sample Integrity

Samples were appropriately preserved and chilled, and
transported to laboratory using overnight courier under chain of
custody documentation.
Samples were analysed within recommended holding times for
majority of parameters with exception of pH that has a holding
time of 6 hours. However, pH was also measured insitu using a
field chemistry kit.

Detection Limits

Detection limits were generally sufficiently low to enable
meaningful comparison with objectives and guidelines.

Anomalous Results

No anomalous results were identified.

On the basis of the data validation review undertaken, the analytical data is
considered an acceptable standard and suitable for interpretive use.
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Map 2-8: Terrestrial fauna survey locations within the NSW portion of the study area.
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Map 2-9: Terrestrial fauna survey locations within the Victorian portion of the study
area.
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Map 2-10: Terrestrial fauna survey locations within the study area.
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Map 2-11: Aquatic macroinvertebrate surveys & AUSRIVAS surveys relevant to the
proposal.
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2.5

Limitations

A common limitation of many biodiversity studies is the short period of time in which
they are conducted. When combined with a lack of seasonal sampling this can lead
to either low detection rates or false absences being reported. This is also particularly
relevant to highly mobile species that may not have been in the study area at the
time of the survey. Given this, further analysis was conducted to evaluate which
threatened and migratory biota were likely to occur within the vicinity of the proposal
based on the presence and quality of habitat. This is detailed within Appendix 6.
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3

Existing environment

3.1

Landscape context

3.1.1

Interim Bioregionalisation of Australia

The study area is located on the New South Wales/Victorian border where the
Murray River stands as the western edge of the town of Tooleybuc. It is within the
Riverina and Murray Fans Bioregion of the Interim Bioregionalisation of Australia
which is loosely defined by the state border (IBRA 7) (Thackway and Creswell 1995).
The Murray Darling Depression bioregion is located nearby. A number of towns are
included in this Bioregion, namely Hay, Coleambally, Deniliquin, Leeton, Mossgiel,
Hillston, Boologal and Wentworth. Larger centres are within close range of the
Bioregion. On a subregion level, it is within the Murray Fans subregion (NPWS
2003a).
Murray Fans is one of three bioregions along the Murray River floodplain
downstream of the Ovens junction. The bioregion extends both sides of the Murray
River from Lake Mulwala to downstream of Swan Hill (FSC 1999). Some of the towns
included in this bioregion are Cobram, Nathalia, Leichtville, Kerang and Swan Hill.
The Riverina Bioregion covers a total area of 9,576,964 hectares with 74.03% of it
within NSW (NPWS 2003a). The region is characteristically comprised of swamps,
backplains, river channels, lakes and lunettes. The Riverina Bioregion is comprised
of three overlapping alluvial fans, which are centred on the eastern half of the Murray
Basin. Geologically, the Murray Basin is considered to be a ‘shallow crustal
depression’ and has a layer of marine and terrestrial sediments, which have been
deposited over the last 50-60 million years There is evidence to suggest that the
coast reached as far inland as Balranald, just to the north of the study area (NPWS
2003a).
The Murray Fans region is characterised by a flat to very gently undulating
landscapes on recent unconsolidated sediments with evidence of former river and
stream systems and broad floodplains (DSE 2008). The red brown earths and texture
contrast soils are a result of the alluvial deposits from the Cainozoic period(DSE
2008)). In places the bioregion is quite narrow extending along the Victorian border
however it extends 30-40 kilometres southward into Victoria along the Goulburn
River and Broken Creek catchments and again broadens in the Gunbower district
(FSC 1999). The bioregion covers the margins of six separate drainage basins
including Broken River, Goulburn River, Campaspe River, Loddon River, Avoca River
and the Mallee (FSC 1999). In pre-European times the major environmental feature
would have been the periodic flooding of most of the bioregion (FSC 1999).

3.1.2

Vegetation Communities

Murray Fans Bioregion
The Murray Fans Bioregion is one of the smallest and one of the most cleared in
Victoria (DEPI 2014). Early pastoralists capitalised on the durability of River Red
Gum, particularly when waterlogged, utilising the forests for fuel for the Murray River
paddle-steamers, housing, firewood and various other uses (DSE 2008). Much of the
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area south of the floodplains has been intensively developed for agriculture which
once supported Plains Grassy Woodlands; the increase in soil moisture created a
good environment for the domination of introduced grasses (DEPI 2014). Vegetation
within the bioregion would have been predominantly Black Box woodlands such as
Riverine Chenopod Woodland Ecological Vegetation Class (EVC), interspersed with
significant areas of Chenopod Grassland EVC and the Riverine Forest areas were
characterised by an open canopy of River Red Gums and a diverse herbaceous layer
with occasional shrubs (DEPI 2014). Only about 37% of the original extent of native
vegetation remains; riparian zones and active floodplains have retained much of the
native vegetation however is in poor to very poor condition due to the lack of
inundation due to separation by levees and agricultural degradation (DSE 2008).
Remaining native vegetation is surrounded by variegated landscapes typical of
agricultural landscapes.
Riverina Bioregion
The Riverina Bioregion has been historically used for grazing, reportedly up to 86%
of the region in the early 1990’s. The grazing industry is an important component of
the local economy. Currently, a significant amount of land has been converted to
irrigated agriculture.
The native vegetation of the district is dominated by River Red Gum and River Cooba
communities along the channels and various Eucalypt species such as Yellow Box,
Black box and Grey Box with Cypress Pine (NPWS 2003a). Many of the plains are
treeless supporting hardy species such as saltbush and native grasses.

3.1.3

Riverine condition of Central Murray Valley

The aquatic ecological health of NSW rivers was recently assessed in the State of
Catchments 2010 report based on data collected during the Sustainable Rivers Audit
2004-2010 (Davies et al. 2008; Davies et al. 2012). The ecosystem health indicators
that contributed to the assessment included fish community, stream
macroinvertebrates, vegetation, physical form and hydrology. The overall ecosystem
health of streams in the central Murray valley that includes Tooleybuc were rated as
poor and many of the adjoining valleys in Victoria whose streams join the Murray
River were rated as very poor (see Table 1 – Davies et al. 2012). The
macroinvertebrate communities of sites in the central Murray valley were rated as
poor with an average of 22 families observed per site compared to an average of 34
families observed at sites in the upper Murray valley. However, sites of the central
Murray lowlands were based on edge habitats only while sites in the upper Murray
were based on edge and riffle habitats. A summary of macroinvertebrate community
condition in the central and upper Murray valleys is provided (Figure 3-1).
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Figure 3-1: Condition of macroinvertebrate community in Upper and Central Murray
region.

3.2

Landuse

Crown land borders the Murray River on both sides for the majority of the study area.
Private holdings also occur in these areas. The town of Tooleybuc supports
residential and commercial holdings, while some rural residences flank the western
parts of the study area.
Besides the residential areas of Tooleybuc, the study area at the time of the field
survey was flanked by agricultural activities such as horticulture and cropping,
sporting fields and parks, and crown land with a predominantly recreational use.

3.3

Vegetation communities

3.3.1

New South Wales

A total of 69 flora species were recorded from the study area, comprising 41 endemic
species, four non-endemic Australian native species and 24 exotic species
(Appendix 4). A number of the weeds are listed as noxious in NSW (DPI 2014), as
indicated in the species list.
With regard to the most recent vegetation classification for the region (Benson 2008)
and the Biometric Vegetation Types database (OEH 2015a), field surveys revealed
the presence of one native vegetation community within the study area (Table 3-1).
For the purposes of this Biodiversity assessment, this community was split into two
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distinct map units based on condition (whether relatively intact woodland or mown
parkland with remnant/regrowth native canopy trees). A small roadside planting,
dominated by non-endemic species occurs in the northern section of the study area.
The remainder of the study area comprises cleared and developed land and,
therefore is not given consideration based on the Biobanking methodology (OEH
2014). The extent of vegetation within the NSW portion of the study area is shown in
Map 3-1.
MU579 River Red Gum – Warrego Grass – herbaceous tall open forest of the
Riverina and Murray-Darling Basin Bioregions
Intact variant
This vegetation community occurs along the riverbank, and is generally between 10
20 metres in width flanked by managed parkland along its eastern perimeter.
Vegetation is characterised by a tall forest (20-25 metres tall) comprising River Red
Gum (Eucalyptus camaldulensis) as the sole canopy species (Photo 3-1, 2 & 3). The
mid stratum is low (2-4 metres tall) and is generally sparse, except for occasional
dense patches of woody shrubs/small trees such as Dwarf Cherry (Exocarpos
strictus) and Cooba (Acacia salicina). The ground stratum is grassy, with the
dominant endemic species being Warrego Grass (Paspalidium jubiflorum) and Smallflowered Wallaby-grass (Rytidosperma setaceum). Other groundcovers include
Lesser Joyweed (Alternanthera denticulata), Jersey Cudweed (Pseudognaphalium
luteoalbum), Thorny Saltbush (Rhagodia spinescens), River Bluebell (Wahlenbergia
fluminalis) and Jersey Cudweed (Pseudognaphalium luteoalbum). On the rivers edge
and lower bank, a number of sedges, rushes, reeds and forbs including Common
Sneezeweed (Centipeda cunninghamii), Cyperus gymnocaulos, Juncus usitatus,
Native Liquorice (Glycyrrhiza acanthocarpa), Creeping Knotweed (Persicaria
prostrata) and occasional sparse patches of Common Reed (Phragmites australis)
occur.
Mown understorey variant
This variant comprises all parkland areas where a canopy of River Red Gum
(Eucalyptus camaldulensis) exists over a manicured lawn (Photo 3-4). These areas
are assessable under BBAM, despite them mostly having a non-native and managed
understorey as the native tree canopy cover is >25% of the lower benchmark for the
corresponding Biometric vegetation type. There is no midstratum in this Ecological
Sampling Unit (ESU). The groundcover stratum mostly comprises exotic lawn
species such as Kikuyu Grass (Pennisetum clandestinum) and Lippia (Phyla
canescens). However, the lawn at the southern end of the parkland is dominated by
Common Couch (Cynodon dactylon) in some areas. Despite this species being
classified as exotic in some Australian states and territories, it is classified as
cosmopolitan in NSW (PlantNET 2015). As such, it must be considered a native
species during this assessment.
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Table 3-1: Vegetation communities within the NSW portion of the study area.
Biometric
veg
type
code^

Biometric
type^

MU579

River Red Gum –
Warrego
Grass
–
herbaceous tall open
forest of the Riverina
and MDB Bioregions
Bioregions.

MU579
-

vegetation

Roadside planting

Condition
sub-type

Benson
ID

Area

Highest
Site Value
Score

Intact

7

1.96

80.21

Mown
parkland

7

0.99

43.75

-

0.08

-

Cleared/developed land
5.2
^Biometric vegetation types are used in the Biobanking Assessment Methodology.

Condition
The ‘intact’ areas generally contain native species in all strata, however they are
narrow (generally between 10-20 metres wide) and are flanked by managed parkland
to one side. Due to this, along with the effects of historic and current disturbance,
exotic species dominate the ground stratum, e.g. Annual Veldtgrass (Ehrharta
longiflora), Kikuyu Grass (Pennisetum clandestinum), Great Brome (Bromus
diandrus), Lippia (Phyla canescens) and Spear Thistle (Cirsium vulgare). In the mid
stratum, occasional patches of non-endemic natives are present including Cape
Leeuwin Wattle (Paraserianthes lophantha), Kurrajong (Brachychiton populneus),
along with occasional exotic shrubs such as Pepper Tree (Schinus areira) and
Common Olive (Olea europaea).

Photo 3-1: MU579 (intact variant) – vicinity of yellow alignment option (ESU 2).
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Photo 3-2: MU579 (intact variant) – blue alignment option (ESU 3). Note introduced pepper
tree in the right photo.

Photo 3-3: MU579 (intact variant) – purple alignment option (ESU 4).
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Photo 3-4: MU579 (mown understorey variant) - yellow alignment option location (ESU 1)

Photo 3-5: MU579 (mown understorey variant) - purple alignment option location (ESU 5)
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Map 3-1: Biometric vegetation types, Biobanking plot/transect locations and
threatened flora transects in the NSW portion of the study area.
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3.3.2

Victoria

Flora Species
A total of 75 flora species were recorded in the study area during the current
assessment. This comprised 36 indigenous species, 36 exotic plant species and
three Australian native species that are not indigenous to the local area (Appendix
4).
Vegetation of the study area
The vegetation within the study area can generally be classified into two categories:
areas cleared for agricultural purposes (i.e. cultivation) and areas that have not been
cleared (i.e. remnant patches).
Cleared areas were generally degraded and were either cultivated and dominated by
cereal species, or were grazed and dominated by exotic pasture grasses mixed with
common colonising native species.
Remnant patches of native vegetation were generally recorded in the riparian strips
along the Murray River and associated tributaries. Remnant patches were dominated
by River Red-gums Eucalyptus camaldulensis over a modified mix of native and
exotic species in the mid- and under-storey. This is likely due to a history of
modification, with the study area likely to have been used for grazing purposes, when
moving stock around the local area.
Murray River riparian vegetation – downstream of the existing bridge
This section of the study area is crown land managed by Parks Victoria. An unsealed
access track runs parallel to the river, with a number of areas between the river and
the track highly disturbed through on-going recreational uses (i.e. fishing, camping,
etc.). The natural hydrology of this section has been modified for some time, with an
artificial channel running from the Murray River into the private property to the west.
Two native shrubs, Willow Wattle (Acacia salicina) and Pale-fruit Ballart (Exocarpos
strictus), were dominant in this section. Other native shrubs present, but at much
lower cover abundance, included Hedge Saltbush (Rhagodia spinescens) and Nitre
Goosefoot (Chenopodium nitrariaceum). Exotic shrubs such as Sweet Pittosporum
(Pittosporum undulatum), Pepper Tree (Schinus molle) and Common Olive (Olea
europaea) were also common, especially close to the bridge. It was also noted that
due to the density of Pale-fruit Ballart, some of the River Red-gums appeared to be in
poor health.
The understorey was generally dominated by exotic species, such as Annual Veldt
grass (Ehrharta longifolia) and Great Brome (Bromus diandrus), with scattered
occurrences of Creeping Knapweed (Rhaponticum repens) and Horehound
(Marrubium vulgare). Native species that were present included Warrego Summergrass (Paspalidium jubiflorum) and Bristly Wallaby-grass (Rytidosperma setaceum).
A small billabong was recorded in this section, which was dry at the time of this
assessment, and represented a different EVC: Riverine Swampy Forest. The
billabong was species poor, likely due to the excessive litter cover and periods of
inundation throughout the year. Native species such as Lesser Joyweed
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(Alternanthera denticulate) and Common Sneezeweed (Centipeda cunninghamii)
were also recorded in this area, generally in close proximity to the Murray River.
Murray River riparian vegetation – upstream of the existing bridge
Crown Land continues immediately south of the bridge and is used primarily as a
picnic area with a number of tracks and cleared spaces, which are potentially used
for overnight caravans and other recreational uses. Vegetation in this section, like
areas of Crown Land north of the bridge, were modified with a dense cover of Willow
Wattle and Pale-fruit Ballart, underneath a River Red-gum Canopy. These shrub
species were recruiting in large numbers, especially along an artificial bund near the
Mallee Highway. The understorey was sparse due to the dense cover of native
shrubs and high litter levels with only scattered occurrences of native species such
as Bristly Wallaby-grass and Warrego Summer-grass recorded.
There is a sharp change in the vegetation structure where the private property
begins, however there is no obvious changes to the landform or soil property and the
contrast is likely due to on-going differences in management. The boundary between
the two titles was marked by a standard post and wire fence. The canopy was still
dominated by River Red-gums, however vegetation on the private property was
lacking a shrub layer, with species such as Willow Wattle and Pale-fruit Ballart
absent. Due to the absence of the mid-storey shrub layer, the under-storey was
dominated by common native grasses such as Bristly Wallaby-grass (Rytidosperma
setaceum) and Rough Spear-grass (Austrostipa scabra subsp. scabra) with small
shrub species such as Grey Roly-poly (Sclerolaena muricata var. villosa) also
common. Weed cover was low, with Creeping Knapweed the only exotic species of
note.
Inland area near the existing house and house yard
The study area appears to have a long history of disturbance associated with
occupation, with farm sheds, water tanks, residential houses, garden beds and lawn
all present. Some native vegetation was present, primarily in the form of overstorey
trees and small shrubs. In total, four scattered trees and two small patches of EVC
106: Grassy Riverine Forest were recorded. River Red-gum Eucalyptus
camaldulensis was the dominant overstorey species with mid and understorey
species such as Willow Wattle Acacia salicina, Hedge Saltbush Rhagodia
spinescens and Nitre Goosefoot Chenopodium nitrariaceum also recorded. These
patches of vegetation were in poor condition due to a lack of floristic diversity.
A large number of planted trees were also recorded across the study area, with
exotic planted trees and garden beds located closer to the house including species
such as Pepper Tree Schinus molle, Radiata Pine Pinus radiata and Agapanthus
Agapanthus spp. recorded. Further away from the house, a large number of native
species, not indigenous to the local area, were recorded, including Spotted Gum
Corymbia maculata, Box Ironbark Eucalyptus sideroxylon and Silky Oak Grevillea
robusta. Whilst not indigenous to the local area, these planted trees do provide
habitat for locally common fauna species.
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Inland areas west of the riparian vegetation
This section of the study area contained a number of different vegetation types.
Vegetation along the Mallee Highway continued to be dominated by River Red-gums,
with Willow Wattle and Pale-fruit Ballart common. This vegetation was similar to the
riparian vegetation recorded on crown land. A table drain was present in places,
which increased the cover of exotic species.
Aside from one scattered tree in the north-west corner, the paddock south of the
Mallee Highway contained no remnant vegetation and was cultivated at the time of
the current assessment. Remnant vegetation west of the cropped paddock, on
private property, was contiguous with the remnant vegetation along the Mallee
Highway and was also similar in composition.
Vegetation on private property north of the Mallee Highway was highly variable, with
a minor creekline dissecting existing cleared areas. The drainage line was similar in
structure and composition to the billabong recorded on crown land downstream of the
existing bridge, with a high cover of litter and occasional pools of water present.
Cleared areas north of the creekline supported a higher abundance of exotic annual
pastures species such as Wimmera Rye-grass (Lolium rigidum), Rat’s-tail Fescue
(Vulpia myuros), Wild Oat (Avena fatua) and Barley-grass (Hordeum spp.) with
Perennial Rye-grass (Lolium perenne) one of the few perennial exotic species
present. A number of native perennial species were also recorded in this section,
primarily chenopod like species such as Black Roly-poly (Sclerolaena muricata var.
muricata), Ruby Saltbush (Enchylaena tomentosa var. tomentose), Bristly Wallabygrass, Rigid Panic (Walwhalleya proluta), Windmill Grass (Chloris truncate) as well
as scattered occurrences of Hedge Saltbush. The presence of these perennial
species, amongst vegetation dominated by exotic annual species, meant that it met
the 25% cover abundance threshold to be assessed as a remnant patch. One
scattered Black Box Eucalyptus largiflorens was recorded in this section, with a stand
of Black Box recorded in the north-west corner of this section, immediately east of
the minor creekline.
The extent of EVC within the Victorian portion of the study area, LOTS and the
locations of threatened flora transects is provided on Map 3-2.
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Map 3-2: EVCs, LOTS, and threatened flora transects in the Victorian portion of the
study area in the vicinity of the three options.
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3.4

Fauna and their habitats

Given the mobile nature of most fauna species, the absence of a species from one
state while present in the adjoining state, strongly suggests presence wherever
suitable habitat occurs, rather than at the state level. As such, all data relating to
fauna has been pooled as the study area, rather than being separated according to
state of collection.
The field survey revealed the presence of 90 species of vertebrate fauna (Appendix
5). These comprised:
•

58 species of bird.

•

22 species of mammal (including 15 species of microchiropteran bat).

•

Nine species of reptile.

•

One species of amphibian.

The fauna species detected to date are typical of those occurring in the river red gum
woodlands along the Murray River.
Terrestrial fauna habitats include woodland (with understorey and without) as well as
cleared/modified areas. The existing timber bridge also provides a potential
roosting/maternity habitat for microchiropteran bats. Hollow-bearing trees are
commonly occurring features across the study area.

3.4.1

Hollow-bearing trees

157 hollow-bearing trees were identified in the study area containing 545 visible
hollows (305 small, 176 medium, 54 large, 10 extra large). Many hollows were
occupied by species such as Crimson Rosella (yellow form), Common Brushtail
Possum and Laughing Kookaburra given their commonality during the field survey.
However, it is likely that some of these provide potential roosting opportunities for
microchiropteran bats.
Based on the results of the field survey, the density of hollow-bearing trees was 3.29
per hectare within the study area, or 11.44 hollows per hectare (6.4 small, 3.69
medium, 1.13 large and 0.21 extra-large hollows per hectare).

3.4.2

Habitat condition

Habitat condition in the study area was assigned the values of high, moderate and
low. It should be remember that these are not a quantitative assignment, but rather
they are relative to each other in the context of the study area, not a reflection of
habitat condition compared with other sites across the locality.
The better quality riparian vegetation along with the Murray River itself is considered
to be in High condition. Where woodland remains, but ground disturbance has
resulted in a sparse, or lack of understory, habitat condition was considered
moderate. All other portions of the study area were in low condition. These were
either dominated by exotic flora (with no understorey), cropped land, or were
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significantly disturbed through recreational use, such as in the Victorian portion of the
study area where the yellow option occurs.

Map 3-3: Fauna habitat condition and the distribution of hollow-bearing trees within
the study area.
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3.5

Aquatic habitats

The Murray River at Tooleybuc has an average width of approximately 65 metres
and the riparian zone is characterised by a continuous extent of remnant river red
gum trees (Eucalyptus camaldulensis) with a semi-continuous to isolated shrub
understorey layer. The stream bank ranges from steep to moderately sloped and is
largely bare with scattered patches of macrophytes such as sedges and reeds. The
instream habitat was sparse, with low cover of macrophytes (generally account for
less than 5% cover) and limited large woody debris (LWD). Both represent an
important habitat for fish and macroinvertebrates, and were largely absent from
within the survey reaches at Tooleybuc.

3.5.1

Riparian zone

The riparian condition of the stream reaches inspected was considered to be
moderately to highly disturbed. However, the riparian zone at Tooleybuc appeared
representative of typical condition for streams in the broader Murray River catchment
of the western Riverina district where agricultural land uses typically extended close
to the top of the river channel and encroached into what would have been the natural
riparian zone pre-European settlement. The riparian zone varied in width from less
than 10 metres due to the presence of roads and nearby urban development, and up
to 30 metre wides in areas of crown reserve. Both left and right banks were
characterised by a continuous extent of remnant large river red gum trees with a
semi-continuous to isolated understorey shrub layer of native and exotic species. The
ground cover was comprised of mostly exotic grasses. The riparian vegetation was
set back from the waters edge such that shading of the river at noon would be low to
none at all. Beyond the riparian zone, land uses included horticulture, cropping, rural
residential, township of Tooleybuc and sport and recreation reserves.

3.5.2

In-stream habitats

The diversity and availability of in-stream habitats and the quality of those habitats
was considered poor at each site. The low water levels meant that the dominant
edge habitat was bare banks with trailing bank vegetation, Coarse Particulate
Organic Material (CPOM - i.e leaf packs/ detritus) and isolated patches of
macrophytes (sedges and reeds) providing limited habitat opportunities at each site.
Large woody debris (LWD - snags and logs) was present at some sites though not
always able to be sampled due to unsafe access. However, there was an overall lack
of LWD at sites and raised the question of whether large snags had been actively
cleared/removed from the river. While the removal of LWD was a common historical
practice to improve river navigation and flood mitigation, LWD is now recognised as a
significant ecological and structural component of rivers, and forms essential habitat
for benthic plants, algae, aquatic invertebrates and microorganisms. It also provides
refuges for fauna to avoid predators, a resting place out of the main river flow and
assists in the development of scour pools, which provide important refuge for fish.
Consequently, the removal of LWD from NSW rivers has been listed as a Key
Threatening Process (KTP) under the Fisheries Management Act 1994 because of its
negative impacts on several threatened fish species and the endangered ecological
community of the lower Murray River catchment, of which Tooleybuc is part.
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A summary of habitats sampled within each reach is provided (Table 3-2).
Table 3-2: In-stream habitat types sampled by site..
Habitat Type

AE1

AE2

AE3

Backwaters

✓

✓

-

Trailing bank vegetation

✓

✓

✓

In-stream macrophyte beds

✓

-

✓

-

-

-

✓

✓

✓

Large Woody Debris (LWD)

-

-

✓

CPOM (leaf packs and detritus)

-

✓

✓

Filamentous algae

-

-

-

Undercut banks
Bare banks

3.5.3

Macroinvertebrates

An assessment of the macro-invertebrate community of sites on the Murray River at
Tooleybuc was based on data collected in spring only. Sites were dominated by bare
banks supported limited range of instream habitat types. Consequently,
macroinvertebrate communities were characterised by low diversity and very low
abundance of taxa, the majority of which are tolerant to broad range of environmental
conditions and disturbance.
While some sites were found to host sensitive taxa such as mayflies
(Ephemeroptera) and caddisflies (Tricoptera), these were in low abundance. In
contrast, pollution tolerant taxa such as non-biting midges (chironomids) and air
breathing water bugs such as water-boatmen (Corixids), backswimmers
(Notonectids) and smaller water striders (Velids) were most commonly collected.
SIGNAL index results for all sites were low indicating that all sites are impaired and
subject to various levels of disturbance, typical of streams in an agricultural setting
with a large catchment area. The AusRivAS single season model – ‘NSW state-wide
spring-edge’, was not able to output AusRivAS bands for test sites as the
environmental setting of the Murray River at Tooleybuc (i.e. environmental predictor
variables), was sufficiently different from that of reference sites used to build that
model. However, AusRivAS bands could be computed using the combined seasons
model – ‘western edge’ with the spring dataset. Therefore, this assessment is based
on the available AusRivAS indices that include Number of Families, SIGNAL index
and EPT taxa with cautious interpretation of the AusRivAS bands using the combined
seasons model (Appendix 7).
Macro-invertebrate indices calculated for spring are summarised (Table 3-3) with a
detailed list of macro-invertebrate taxa collected from each site provided in Appendix
7.
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Table 3-3: AusRivAS indices derived from spring data.

Site Code
Total Number of Families
SIGNAL 2 index
EPT Taxa
OE50 *
AusRivAS Band *

AE1

AE2

AE3

5

5

8

3.8

3.0

2.63

2

1

0

0.33

0.41

0.57

C

C

B

Note – * AusRivAS OE50 and Band based on model ‘Combined Seasons Western Edge’

Number of families
The total number of macro-invertebrate families collected among sites ranged from
five to eight families which is considerably less than the average level of diversity
reported for sites within the Central Murray valley in the Sustainable Rivers Audit 2
(SRA 2) report (Davies et al. 2012) The level of diversity recorded in this study is low
but is based on spring data only. The average number of families observed per site
within the Central Murray valley was 22 (Davies et al. 2012), although this was based
on sampling in both spring and autumn seasons. In order to draw fair comparisons
between levels of diversity at Tooleybuc to SRA 2 sites, autumn sampling would
need to be conducted.
The greatest diversity of taxa was collected from AE3 (eight families) slightly
downstream of the Tooleybuc bridge. Three taxa recorded at AE3 that were not
recorded at either AE1 or AE2 included shrimps (Palaemonidae), non-biting midges
(Orthocladinae) and mosquito larvae (Culicidae). In contrast, only five families were
observed at sites upstream (AE1) and downstream (AE2) of site AE3 with mayfly and
caddisfly taxa observed that were not present at AE3.
SIGNAL Index
SIGNAL results for all sites were low ranging from 2.63 to 3.8 indicating that all sites
are impaired and likely subject to various levels of disturbance typical of streams in
an agricultural setting.
The highest SIGNAL index was calculated for upstream site AE1 (SIGNAL = 3.8)
indicating that the macro-invertebrate assemblage contained a higher proportion of
taxa sensitive to disturbance than the other sites. Taxa contributing to the higher
SIGNAL index at AE1 were mayflies (Baetidae) and caddisflies (Leptoceridae) that
were not recorded at downstream sites. Similarly the occurrence of mayflies
(Caenidae) at AE2 contributed to the SIGNAL index of 3.0 whereas all other taxa
recorded at that site are tolerant to disturbance. In contrast, the lowest SIGNAL index
was calculated for AE3 at the Tooleybuc bridge (SIGNAL = 2.63). The macroinvertebrate assemblage at AE3 was comprised of environmentally tolerant taxa,
majority of which were also present at one or more of the other sites.
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EPT (Ephemeroptera, Plecoptera, Tricoptera) Taxa
Taxa representing one or more of the pollution sensitive groups mayflies
(Ephemeroptera) and caddisflies (Tricoptera) were recorded from AE1 and AE2
(Appendix 7), although they were rare at the sites where collected. Stoneflies
(Plecoptera) were not recorded from any sites as they prefer cool, clear streams in
upland settings. For upstream site AE1, the mayfly family Baetidae and caddisfly
larvae Leptoceridae were recorded while the mayfly family Caenidae was recorded at
downstream site AE2. No EPT taxa were recorded from the project site AE3.
AusRivAS
AusRivAS results based on the ‘combined season-western edge’ model, indicate that
ecosystem condition of sites were below reference condition in spring 2014. Site AE3
at Tooleybuc bridge was rated higher than other sites due to the higher diversity
observed with an observed/expected (O/E) score of 0.57 and allocated to band B
meaning the site is significantly impaired and fewer families were observed than was
expected. Upstream and downstream sites received lower O/E scores and allocated
to band C meaning the sites are severely impaired and many fewer families were
collected than was expected. It is important to note that these results are based on
single season data only while the AusRivAS bands for the western-edge model are
based on data collected in both spring and autumn. While the number of families
observed in spring was quite low, it is likely that an overall increase in the number of
families would be observed should additional sampling be undertaken in autumn.

3.5.4

Water quality

Water quality field data and laboratory analytical results are summarised (Table 3-4)
with findings summarised below. Laboratory reports and certificates are included in
Appendix 7.
In-situ field measured physico-chemical water quality data
•

The pH of site waters was neutral to slightly alkaline with pH ranging between
7.2 – 7.4 and within the ANZECC guideline range of pH 6.5 - 8.0. The pH of
upstream sites (AE1 and AE3) was 7.4 and decreasing slightly to 7.2 at
downstream site AE2.

•

Levels of dissolved oxygen (DO) in surface waters were high among sites with
DO ranging between 86 – 97% saturation and meeting the ANZECC guideline of
≥ 85% saturation for lowland streams. The river was characterised by moderate
flows at the time of sampling creating a well-mixed and well-oxygenated water
column.

•

Electrical conductivity (EC) of site waters ranged from 69 to 72 μS/cm indicating
very low levels of total dissolved salts and was well below the ANZECC guideline
range of 125 - 2,200 μS/cm for lowland rivers.

•

Water clarity of site waters was poor with turbidity levels ranging from 32 to 56
ntu, which is typical for the Murray River. Waters were cloudy and brown due to
the high loads of sediment fines that are carried by the river.
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Laboratory analytical data
•

Nitrogen based nutrients are summarised by the total nitrogen (TN) results,
which were generally below the ANZECC nutrient stressor guideline of 0.5 mg/L
for lowland rivers. Total nitrogen was highest downstream at site AE2 at 0.5
mg/L compared to 0.4 mg/L at upstream sites AE1 and AE3. Total nitrogen was
comprised mostly of organic and reduced forms of nitrogen as indicated by the
Total Kjeldahl Nitrogen (TKN) results. However, elevated levels of NOx (nitrate
and nitrite) exceeding the ANZECC guideline of 0.04 mg/L were reported at AE1.
Similarly, elevated levels of bioavailable ammonium exceeding the guideline limit
were reported at all sites. The elevated levels of these inorganic nitrogen species
may be due to localised runoff from surrounding horticultural and agricultural
operations.

•

Phosphorus based nutrients were reported as total phosphorus (TP) and ortho
phosphate (FRP), with the latter representing the bioavailable form of the total.
Total phosphorous was reported at 0.1 mg/L at all sites exceeding the ANZECC
guideline limit of 0.05 mg/L. However, FRP levels were all below the laboratory
limit of reporting <0.01 mg/L.

Table 3-4: Summary of water quality parameters – Spring 2014.
Location
Sample ID
Sample Date

Limit of
Reporting
(LOR)

Units

Aquatic
1
Ecosystems

Murray
River u/s
of site
AE01
13-Nov-14
surface
water

-

pH unit

6.5 - 8.0

7.4

Sample Type
Physico-chemical field
parameters
pH

Murray
River d/s of
site
AE02
13-Nov-14
surface
water

Murray
River @
Tooleybuc
AE03
13-Nov-14
surface
water

7.2

7.4

Dissolved Oxygen (DO)

-

mg/L

-

8.1

7.9

8.5

Dissolved Oxygen (DO)

-

% sat.

85 - 110

93

86.4

97.1

1

μS/cm

125 - 2,200

72

72

69

Electrical
(EC)
Turbidity

Conductivity

0.1

ntu

6 - 50

31.8

55.6

51.4

Suspended Solids

5

mg/L

-

10

41

34

Temperature

-

°C

-

21.0

22.1

21.1

Alkalinity

1

mg/L

-

20

22

21

100

μg/L

500

400

500

400

Nutrient parameters
TN
NOx

10

μg/L

40

40

20

20

TKN

100

μg/L

-

400

500

400

Ammonia

10

μg/L

-

40

70

100

Ammonium (NH 4 )

10

μg/L

20

39.6

69.5

98.9

TP

10

μg/L

50

100

100

100

Ortho-P
Note

10

μg/L

20

<10

<10

<10

+
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1

WQOs for protection of Aquatic Ecosystems in upland rivers for Murray River Catchment - based on
ANZECC/ARMCANZ 2000 guidelines (http://www.environment.nsw.gov.au/ieo/Murray/index.htm) for
slightly disturbed ecosystems in SE Australia (ANZECC Table 3.3.2)
Shaded cells with bold text indicate guideline
value has been exceeded

3.5.5

Waterway characteristics

Across the study area, the characteristics of the Murray River were similar given the
nature of slow, lowland rivers. The waterway ranged in width between 50-80 metres,
Streambed substrates varied between silt, clay and cobble with the depth of the river
fluctuating at around 2 metres during the field survey. River flow was considered
moderate at the time of sampling.
Existing barriers to fish movement included the existing Tooleybuc Bridge, a various
water pump out pipes and associated structures along the river.
Habitat value of the Murray River within the study area is considered to be Major Key
Fish Habitat based on the NSW Fisheries document Policy and guidelines for fish
habitat conservation and management (DPI 2013b). The Murray River is a major
permanent waterway with Fisheries NSW confirming the presence of threatened fish
species within close proximity of the study area (upstream of Tooleybuc Bridge).

3.6

Threatened ecological communities

The Biometric vegetation types (NSW) and the EVC (Victoria) present within the
study area do not comprise any terrestrial threatened ecological community under
state or commonwealth legislation.
The Aquatic Ecological Community EEC for the Lower Murray River includes all
natural creeks, rivers and associated lagoons, billabongs and lakes, of the regulated
portions of the Murray River below the Hume Weir (DPI 2007). This TEC is listed
under FM Act. This TEC occurs within the study area, and well beyond the
boundaries of the study area (Upstream and Downstream).
The extent of this TEC within the study area is provided in Map 3-4.
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Map 3-4: Extent of threatened ecological communities within the study area.
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3.7

Groundwater dependent ecosystems

Groundwater dependant ecosystems (GDE) are generally defined as natural
ecosystems that require access to groundwater to meet all or some of their water
requirements so as to maintain their ecological processes such as peat swamps and
permanent wetlands.
A review of the Atlas of GDE revealed that the Murray River in general supports GDE
reliant on the surface expression of groundwater (Figure 3-2). No GDE reliant on
subsurface groundwater or caves and aquifers are present.
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Figure 3-2: Ground dependent ecosystems in the vicinity of Tooleybuc (BOM 2014a).
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3.8

Threatened species and endangered populations

Field surveys revealed the presence of eleven threatened species. These being:
•

Inland Forest Bat (Vespadelus baverstockii) – vulnerable TSC Act (possible).

•

Large-footed Myotis (Myotis macropus) – vulnerable TSC Act (definite).

•

Little Lorikeet (Glossopsitta pusilla) – vulnerable TSC Act.

•

Little Pied Bat (Chalinolobus picatus) – vulnerable TSC Act (definite).

•

Long-eared Bat (Nytophilus sp.corbeni) – vulnerable TSC Act and EPBC Act,
threatened FFG Act (possible. The files are that of a Nytophilus sp. which are
unable to be identified to species level. Assumed present with consideration
of precautionary principle).

•

Nankeen Night Heron (Nycticorax caledonicus) – near threatened FFG Act.

•

Pink Cockatoo (Cacatua leadbeateri) – vulnerable TSC Act, threatened FFG
Act.

•

Purple-crowned Lorikeet (Glossopsitta porphyrocephala) – vulnerable TSC
Act.

•

Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris) – vulnerable TSC Act,
threatened FFG Act (probable).

•

Umbrella Wattle (Acacia oswaldii) – vulnerable DSE Advisory list.

•

Azure Kingfisher (Ceyx azureus)- vulnerable DSE Advisory list

The spatial locations of threatened species recorded are detailed on Map 3-5.
Both Black and Dark Roly-poly (Sclerolaena muricata var. villosa) are listed as
‘poorly known’ on the VROT list. Numerous Dark Roly-poly individuals were recorded
across the entire study area, with the Black Roly-poly variant recorded in numerous
locations at the western section of the study area. Whilst Dark Roly-poly was not
recorded, it was recorded during the preliminary assessment (AECOM 2014). Due to
the number of Dark Roly-poly individuals within the study area, it was not considered
necessary to record the location of each individual. Further, these variants are only
listed as ‘poorly known’ and are not considered rare or threatened, and this is
consistent with the assessor’s knowledge and experience. AECOM (2014) also
recoded two other flora species, Fragrant Saltbush (Rhagodia parabolica) and Showy
Lawrencia (Lawrencia berthae). Neither species was recorded within the study during
the current field survey. However the Showy Lawrencia record was located outside of
the current assessment area. The vast majority of Fragrant Saltbush records in
Victoria are around the Bacchus Marsh, Sunbury and Geelong areas in southern
Victoria, with no records in or around the study area and the nearest NSW record
north of Balranald. Further this species is generally not found alongside rivers. As
such, it is likely that this species has been misidentified with a similar looking species
such as Hedge Saltbush.
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An assessment of the potential for other threatened species as well as endangered
populations to occur within the study area but went undetected is provided in
Appendix 8.

(Possible)

(Possible)

Map 3-5: Locations of threatened and migratory species recorded during the field
survey.
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3.9

Migratory and marine species

Rainbow Bee-eater was the only migratory species listed under the EPBC Act that
was detected during the field survey. AECOM (2014) detected Great Egret in the
study area during their fieldwork, however, our surveys did not confirm the presence
of this species. The locations of migratory species recorded during the field survey
are provided on Map 3-5.
An assessment of the potential for other migratory species to occur within the study
area but went undetected is provided in Appendix 8.
No marine species are expected to occur given the absence of habitat.

3.10

Local and regional abundance and habitat

Extensive evaluation of the potential for threatened and migratory species to occur in
the study area was conducted (Appendix 8). This section discusses the local and
regional abundance and habitat for each of these biota where this is a moderate to
high likelihood of occurrence, or where the biota were recorded during the field
survey. Biota listed under the DSE Advisory list are not included given that they have
no legal status.
Using existing vegetation mapping, the spatial extent of potential habitats is provided
for the NSW portion of the locality (Map 3-6) and the Victorian portion of the locality
(Map 3-7).

3.10.1 Spotted Harrier
Spotted Harrier is known from existing records only within the Victorian portion of the
locality. A total of 32 records are known, with Spotted Harrier commonly recorded
around Piangil Primary School, Mortons Lagoon, Lake Jileroo and Tyntynder Main
Channel. However, the most recent of these records is 1980. The Spotted Harrier
was not recorded in the field survey. The absence of the species in the study area
suggests that other habitats in the locality may be of greater significance than
potential habitat in the study area.
Interrogation of existing vegetation mapping confirms the presence of potential
habitat for Spotted Harrier across the locality. It can be assumed that 4,018 hectares
of potential habitat is present in the Victorian portion of the locality (woodland) and
1,490 hectares in the NSW portion of the locality. These occur primarily as freehold
as well as crown land. No national parks or nature reserves occur in the locality.
Nyah State Forest comprises 920 hectares of riparian woodland, with almost 300
hectares occurring within the locality.
While the locality has been subjected to landscape scale fragmentation by
broadscale clearing for agriculture, potential movement corridors occur wherever
native vegetation is present. This includes the riparian vegetation associated with the
Murray River.
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Map 3-6: Extent of potential fauna habitats across the NSW portion of the
locality.
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Map 3-7: Extent of potential fauna habitats across the Victorian portion of the
locality.
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3.10.2 Black Falcon
Black Falcon is known from existing records only within the Victorian portion of the
locality. A total of 15 records are known, with Black Falcon previously recorded
around Piangil Primary School, Mortons Lagoon, Lake Jileroo and Tyntynder Main
Channel. The most recent of these records is 1980. The absence of the species in
the study area suggests that other habitats in the locality may be of greater
significance than potential habitat in the study area.
Interrogation of existing vegetation mapping confirms the presence of potential
habitat for Spotted Harrier across the locality. It can be assumed that 4,018 hectares
of potential habitat is present in the Victorian portion of the locality (woodland) and
1,490 hectares in the NSW portion of the locality. These occur primarily as freehold
as well as crown land. No national parks or nature reserves occur in the locality.
Nyah State Forest comprises 920 hectares of riparian woodland, with almost 300
hectares occurring within the locality.
While the locality has been subjected to landscape scale fragmentation by
broadscale clearing for agriculture, potential movement corridors occur wherever
native vegetation is present. This includes the riparian vegetation associated with the
Murray River.

3.10.3 Painted Honeyeater
Painted Honeyeater is known from a single record in the locality, near Mortons
Lagoon in Victoria. While the species has not been recorded since 1977, the species
is highly nomadic in search of flowering mistletoe, so its absence may be a result of
survey timing, rather than lack of habitat. No Painted Honeyeater were recorded
during the field survey.
Interrogation of existing vegetation mapping confirms the presence of potential
habitat (woodland) for Painted Honeyeater across the locality. It can be assumed that
4,018 hectares of potential habitat is present in the Victorian portion of the locality
(woodland) and 1,490 hectares in the NSW portion of the locality. These occur
primarily as freehold as well as crown land. No national parks or nature reserves
occur in the locality. Nyah State Forest comprises 920 hectares of riparian woodland,
with almost 300 hectares occurring within the locality.
While the locality has been subjected to landscape scale fragmentation by
broadscale clearing for agriculture, potential movement corridors occur wherever
native vegetation is present. This includes the riparian vegetation associated with the
Murray River.

3.10.4 White-bellied Sea-eagle
White-bellied Sea-eagle is known from 22 records in the locality, near Mortons
Lagoon and Lake Jileroo in Victoria. While the species has not been recorded since
1981, the species is expected to occur along the Murray River in the locality. There
are no records in NSW. The White-bellied Sea-eagle was not recorded during the
field survey.
Potential habitat in the locality can be assumed to be riparian woodland along the
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Murray River. Interrogation of existing vegetation mapping confirms the presence of
potential habitat of 262 hectares (fresh water body), 830 hectares of riparian
associated woodland in Victoria and 703 hectares of River Red Gum riparian
woodland. These occur primarily as freehold and crown land. No national parks or
nature reserves occur in the locality. Nyah State Forest comprises 920 hectares of
riparian woodland, some of which is located within the locality.
The Murray River is likely to contain the only movement corridor.

3.10.5 Little Eagle
No records are known for Little Eagle in the locality. Despite this, the woodlands of
the locality could provide potential habitat for this species and the species is
predicted to occur (OEH 2015c). No Little Eagle were recorded during the field
surveys.
Interrogation of existing vegetation mapping confirms the presence of potential
habitat for Spotted Harrier across the locality. It can be assumed that 4,018 hectares
of potential habitat is present in the Victorian portion of the locality (woodland) and
1,490 hectares in the NSW portion of the locality. These occur primarily as freehold
as well as crown land. No national parks or nature reserves occur in the locality.
Nyah State Forest comprises 920 hectares of riparian woodland, with almost 300
hectares occurring within the locality.
While the locality has been subjected to landscape scale fragmentation by
broadscale clearing for agriculture, potential movement corridors occur wherever
native vegetation is present. This includes the riparian vegetation associated with the
Murray River.

3.10.6 Square-tailed Kite
No records are known for Square-tailed Kite in the locality. Despite this, the
woodlands of the locality could provide potential habitat for this species and the
species is predicted to occur (OEH 2015c). No Square-tailed Kite were recorded
during the field surveys.
Interrogation of existing vegetation mapping confirms the presence of potential
habitat for Square-tailed Kite across the locality. It can be assumed that 4,018
hectares of potential habitat is present in the Victorian portion of the locality
(woodland) and 1,490 hectares in the NSW portion of the locality. These occur
primarily as freehold as well as crown land. No national parks or nature reserves
occur in the locality. Nyah State Forest comprises 920 hectares of riparian woodland,
with almost 300 hectares occurring within the locality.
While the locality has been subjected to landscape scale fragmentation by
broadscale clearing for agriculture, potential movement corridors occur wherever
native vegetation is present. This includes the riparian vegetation associated with the
Murray River.

3.10.7 Rainbow Bee-eater
Rainbow Bee-eater is known from numerous records across the region for many
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vegetation communities. The species is even known from agricultural holdings,
particularly where they build their nesting burrows in the mullocks formed during track
construction. While no specifics are available for the region, it is likely that Rainbow
Bee-eater could occur in more open habitats, particularly in consideration of their
acrobatic flying manoeuvres. Rainbow Bee-eater was only recorded on three
separate occasions during this study, foraging within the study area suggesting
population size is small. No signs of breeding behaviour (ie, exiting nesting
chambers) were detected.
Interrogation of existing vegetation mapping confirms the presence of potential
habitat (chenopod shrubland, grassland, mallee and woodland) in Victoria totally
4,222 hectares while in NSW, as much as 5,000 hectares of potential habitat is likely
to occur. These potential habitats occur primarily as freehold as well as crown land.
No national parks or nature reserves occur in the locality. Nyah State Forest
comprises 920 hectares of riparian woodland, with almost 300 hectares occurring
within the locality.
While the locality has been subjected to landscape scale fragmentation by
broadscale clearing for agriculture, potential movement corridors occur wherever
native vegetation is present. This includes the riparian vegetation associated with the
Murray River.

3.10.8 Barking Owl
Barking Owl is known from a single record in the locality, near Mortons Lagoon in
Victoria in 1980. There are no existing records in NSW although it is known to occur
along the Murray River elsewhere and is predicted to occur in the region (NPWS
2003b; OEH 2015c). The Barking Owl was not recorded during the field surveys.
Potential habitat in the locality can be assumed to be riparian woodland along the
Murray River. Interrogation of existing vegetation mapping confirms the presence of
potential habitat comprising 830 hectares of riparian associated woodland in Victoria
and 703 hectares of River Red Gum riparian woodland in NSW. These occur
primarily as freehold and crown land. No national parks or nature reserves occur in
the locality. Nyah State Forest comprises 920 hectares of riparian woodland, some of
which is located within the locality.
The study area comprised 0.21 extra-large tree hollows per hectare (section 3.4.1).
Given that it is likely that River Red Gum forests and woodlands along the Murray
River are likely to have experienced similar disturbance and land use histories, an
extrapolation of the results of this study, to the potential habitats of the locality,
suggests that about 321 extra-large tree hollows occur throughout the potential
habitat of the locality.
The Murray River is likely to contain the only movement corridor.

3.10.9 Regent Parrot
Regent Parrot is not known from any previous records in the NSW portion of the
locality, but 26 records in the Victorian portion of the locality. While there are no
existing records in NSW, it is known to occur along the Murray River to the
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downstream of Tooleybuc and is predicted to occur in the region (NPWS 1999).
Breeding was once known as far upstream as Kerang (NPWS 1999). Three separate
breeding areas are known with the study area on the periphery of the mid-Murray
breeding area known between Red Cliffs (south-east of Mildura) and Piangil (west of
Tooleybuc) (Baker-Gabb and Hurley 2011). However, modelling detailed within the
national recovery plan identifies that study area is located within an area where the
species is only likely to occur, to breeding or likley breeding habitat (Baker-Gabb and
Hurley 2011). The population is estimated to be no more than 1,500 adult breeding
pairs (Baker-Gabb and Hurley 2011). The species is generally considered colony
breeders, with these ranging from two to 60 pairs, but generally up to 10 pairs with
breeding occurring between August and December. The Regent Parrot was not
recorded during the field surveys.
Interrogation of existing vegetation mapping confirms the presence of potential
habitat for Regent Parrot across the locality. It can be assumed that 4,018 hectares
of potential habitat is present in the Victorian portion of the locality (woodland) and
1,490 hectares in the NSW portion of the locality. These occur primarily as freehold
as well as crown land. No national parks or nature reserves occur in the locality.
Nyah State Forest comprises 920 hectares of riparian woodland, with almost 300
hectares occurring within the locality.
While the locality has been subjected to landscape scale fragmentation by
broadscale clearing for agriculture, potential movement corridors occur wherever
native vegetation is present. This includes the riparian vegetation associated with the
Murray River.

3.10.10 Grey-crowned Babbler
Grey-crowned Babbler is known from both the NSW and Victorian portions of the
locality. AECOM (2014) noted the occurrence of Grey-crowned Babbler in Lea Street,
north-east of the study area. The Grey-crowned Babbler was not recorded during the
field surveys, suggesting the habitats of the study area are of little importance to this
species, given that where it does occur, it is conspicuous and easily detected.
Interrogation of existing vegetation mapping confirms the presence of potential
habitat for Grey-crowned Babbler across the locality. It can be assumed that 4,018
hectares of potential habitat is present in the Victorian portion of the locality
(woodland) and 1,490 hectares in the NSW portion of the locality. These occur
primarily as freehold as well as crown land. No national parks or nature reserves
occur in the locality. Nyah State Forest comprises 920 hectares of riparian woodland,
with almost 300 hectares occurring within the locality.
While the locality has been subjected to landscape scale fragmentation by
broadscale clearing for agriculture, potential movement corridors occur wherever
native vegetation is present. This includes the riparian vegetation associated with the
Murray River.

3.10.11 Diamond Firetail
Diamond Firetail is only known from the Victorian portion of the locality, with a total of
eight records to date. The latest of these records are from 1987 near Boundary Bend,
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on the Murray River. This confirms that the species is known to occupy riparian
woodlands in the locality. The Diamond Firetail was not recorded during the field
surveys.
Interrogation of existing vegetation mapping confirms the presence of 830 hectares
of riparian associated woodland in Victoria and 703 hectares of River Red Gum
riparian woodland in NSW. These occur primarily as freehold and crown land. No
national parks or nature reserves occur in the locality. Nyah State Forest comprises
920 hectares of riparian woodland, some of which is located within the locality. All of
these areas could provide potential habitat for Diamond Firetail.
While the locality has been subjected to landscape scale fragmentation by
broadscale clearing for agriculture, River Red Gum communities associated with the
Murray River are reasonably continuous in the locality, and these are likely to form
the only movement corridor in the locality.

3.10.12 Murray Crayfish
Murray Crayfish is known from NSW Fisheries surveys upstream of Tooleybuc.
Habitat for the species occurs in flowing riverine reaches but do not occur in weir
pool sites. However, local flow velocity variation forms preferred habitat for Murray
Crayfish with the highest population density occurring on outside bends where flow
velocity was at it highest in a portion of the Murray River that includes the study are
and the locality (Gilligan et al. 2007). On this basis, it can be assumed that while all
of the Murray River within the locality provides suitable habitat, around half of this
length may form preferred habitat.
A total of 1,084 km of stream within the range of Murray Crayfish are closed to
crayfishing in NSW, with the entire reach of the Murray River downstream of
Tocumwal a portion of this closed area. This includes the portion of the Murray River
in its entirety within the locality (about 32 kilometres of river length) providing
significant long-term protection to a species in decline largely from recreational
fishing. Land tenure either side of the Murray River is largely freehold, with some
crown land and state forest. Agriculture forms the major land use either side of the
river.
The Murray River is likely to form a continuous movement corridor for this species.

3.10.13 Murray Cod
The Murray River main channel downstream of Yarrawonga is considered an
‘important population’ in the National Recovery plan for Murray Cod (DSE 2010). This
population is not considered ‘under serious threat’ in comparison to other populations
(DSE 2010). Murray Cod are known from the locality, through surveys conducted by
NSW Fisheries at their survey site #80723, and as promoted by tourism groups as a
recreational activity. Land tenure either side of the Murray River is largely freehold,
with some crown land and state forest. Agriculture forms the major land use either
side of the river.
No data is available on population size, extent of occupancy or movement ability
throughout these habitats (DSE 2010), however, a closed season to recreational
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fisherman provides a level of protection during a critical stage of their life cycle.
Presence can also be presumed along the 32 kilometres of the Murray River that
occurs in the locality.
The Murray River is likely to form a continuous movement corridor for this species.

3.10.14 Trout Cod
The National Recovery Plan for Trout Cod reveals the presence of the only known
natural population that is considered self-sustaining within the Murray River (DSE
2008). This occurs between Yarrawonga and Barmah, well east of the locality. A
recent manuscript confirms that this population occurs further downstream than
suggested by the National Recovery plan with confirmed records of Trout Cod at
Gunbower Island, east of Swan Hill (Douglas et al. 2012). This paper also discusses
a single anecdotal record from a recreational fisherman of Trout Cod near Tooleybuc
in 2008, as well as near Swan Hill in 2007.
Surveys conducted by NSW Fisheries research staff just several kilometres upstream
of Tooleybuc, have confirmed the presence of Trout Cod in that section of the Murray
River (Fisheries Site #80723). This data, along with the range extension published by
Douglas et al. (2012) strongly suggest that the population may be more widespread
in the Murray River than previously thought. The known habitat of this species in the
Murray River is where the river is wide (60-100 metres), flowing and deep (>3
metres) with a sand, silt or clay substrate, containing abundant woody debris. These
habitat features were apparent in both the study area and in the locality, however,
woody debris was in case locally uncommon. Nonetheless, the Murray River in the
locality contains known, occupied habitat along its 32 kilometre length in the locality
Population size is likely to be small given the lack of records in comparison to other
areas, however, no study has been undertaken to determine the size of the local
population. In the local context, the presence of abundant woody debris is likely to be
of critical importance in terms of habitat for the local population.
The Murray River is likely to form a continuous movement corridor for this species.

3.10.15 Little Pied Bat
No records are known for Little Pied Bat in the locality. Despite this, the woodlands of
the locality could provide potential habitat for this species and the species is
predicted to occur (OEH 2015c). Field surveys conducted for this assessment
revealed the presence of Little Pied Bat through echolocation call recording (definite
ranking). However, activity levels were low with only 43 files recorded from a total of
four devices over five nights, suggesting population size is small.
Interrogation of existing vegetation mapping confirms the presence of potential
habitat for Little Pied Bat across the locality. It can be assumed that 4,018 hectares
of potential habitat is present in the Victorian portion of the locality (woodland) and
1,490 hectares in the NSW portion of the locality. These occur primarily as freehold
as well as crown land. No national parks or nature reserves occur in the locality.
Nyah State Forest comprises 920 hectares of riparian woodland, some of which is
located within the locality.
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The study area comprised 6.4 small tree hollows per hectare (section 3.4.1). Given
that it is likely that River Red Gum forests and woodlands along the Murray River
have experienced similar disturbance and land use histories, an extrapolation of the
results of this study to the potential habitats of the locality, suggests that more than
10,000 small tree hollows occur throughout the potential habitat of the locality.
These habitat features could provide potential roosting or maternity sites for Little
Pied Bat.
While the locality has been subjected to landscape scale fragmentation by
broadscale clearing for agriculture, potential movement corridors occur wherever
native vegetation is present. This includes the riparian vegetation associated with the
Murray River where its presence was confirmed.

3.10.16 Southern Myotis
Southern Myotis is not known from any previous records in Victoria or NSW within
the locality, although it is known to occur along the Murray River elsewhere and is
predicted to occur in the region (Kitchener et al. 1995; OEH 2015c). Field surveys
conducted for this assessment revealed the presence of Southern Myotis through
echolocation call recording only. Activity levels were low with only 16 files recorded
from a total of four devices over five nights, suggesting the population size is small.
None were recorded exiting the existing bridge over the Murray River despite being
known from other timber bridges in the Murray-Darling Basin (CSU 2005).
Potential habitat in the locality can be assumed to be the length of the Murray River
itself and adjoining riparian woodland. Interrogation of existing vegetation mapping
confirms the presence of 830 hectares of riparian associated woodland in Victoria
and 703 hectares of River Red Gum riparian woodland in NSW. These occur
primarily as freehold and crown land. No national parks or nature reserves occur in
the locality. Nyah State Forest comprises 920 hectares of riparian woodland, some of
which is located within the locality.
The study area comprised 6.4 small tree hollows per hectare (section 3.4.1). Given
that it is likely that River Red Gum forests and woodlands along the Murray River are
likely to have experienced similar disturbance and land use histories, an
extrapolation of the results of this study to the potential habitats of the locality,
suggests that more than 10,000 small tree hollows occur throughout the potential
habitat of the locality. These habitat features could provide potential roosting or
maternity sites for Southern Myotis.
The Murray River is likely to contain the only movement corridor where its presence
was confirmed.

3.10.17 South-eastern (Corben’s) Long-eared Bat
No previous records are known for South-eastern Long-eared Bat in the locality.
Despite this, the woodlands of the locality could provide potential habitat for this
species and the species is predicted to occur (OEH 2015c). Field surveys conducted
for this assessment revealed the presence of a species of Long-eared Bat, however,
it should be noted that members of the Nyctophilus genus are unable to be identified
to species level due to a lack of differentiation between species. As such, they can
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only be identified to genus level only. One species of long-eared bat, Lesser Longeared Bat, was trapped within harp nets during the field survey, so there is a high
possibility that echolocation calls were that of this species (Nyctophilus geoffroyi).
Based on personal observations (SS), South-eastern Long-eared Bat (Nyctophilus
corbeni) is usually easily trapped where present. Pennay et al. (2011) confirm that
this species is usually found in drier inland habitats such as mallee, cypress pine and
ironbark, with very few records in riparian woodland. Nonetheless, activity levels of a
‘Long-eared Bat’ were low with only 39 files recorded from a total of four devices over
five nights, suggesting population size (if actually present) is small. Given the
trapping results, these are likley to be that of the Lesser Long-eared Bat (Nyctophilus
geoffroyi).
Interrogation of existing vegetation mapping confirms the presence of potential
habitat for South-eastern Long-eared Bat across the locality. It can be assumed that
4,018 hectares of potential habitat is present in the Victorian portion of the locality
(woodland) and 1,490 hectares in the NSW portion of the locality. These occur
primarily as freehold as well as crown land. No national parks or nature reserves
occur in the locality. Nyah State Forest comprises 920 hectares of riparian woodland,
some of which is located within the locality.
The study area comprised 6.4 small tree hollows per hectare (section 3.4.1). Given
that it is likely that River Red Gum forests and woodlands along the Murray River are
likely to have experienced similar disturbance and land use histories, an
extrapolation of the results of this study to the potential habitats of the locality,
suggests that more than 10,000 small tree hollows occur throughout the potential
habitat of the locality.
While the locality has been subjected to landscape scale fragmentation, potential
movement corridors occur wherever native vegetation is present. This may include
the riparian vegetation associated with the Murray River, but it is more likley to occur
in drier woodland habitats away from the riparian areas.

3.10.18 Yellow-bellied Sheathtail Bat
No previous records are known for Yellow-bellied Sheathtail Bat in the locality.
Despite this, the woodlands of the locality could provide potential habitat for this
species and the species is predicted to occur (OEH 2015c). Field surveys conducted
for this assessment revealed the presence of Yellow-bellied Sheathtail Bat from only
four files recorded from a total of four devices over five nights, suggesting population
size is very small.
Interrogation of existing vegetation mapping confirms the presence of potential
habitat for Yellow-bellied Sheathtail Bat across the locality. It can be assumed that
4,018 hectares of potential habitat is present in the Victorian portion of the locality
(woodland) and 1,490 hectares in the NSW portion of the locality. These occur
primarily as freehold as well as crown land. No national parks or nature reserves
occur in the locality. Nyah State Forest comprises 920 hectares of riparian woodland,
some of which is located within the locality.
The study area comprised 6.4 small tree hollows per hectare (section 3.4.1). Given
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that it is likely that River Red Gum forests and woodlands along the Murray River are
likely to have experienced similar disturbance and land use histories, an
extrapolation of the results of this study to the potential habitats of the locality,
suggests that more than 10,000 small tree hollows occur throughout the potential
habitat of the locality. These habitat features could provide potential roosting or
maternity sites for Yellow-bellied Sheathtail Bat in the locality.
While the locality has been subjected to landscape scale fragmentation, potential
movement corridors occur wherever native vegetation is present. This includes the
riparian vegetation associated with the Murray River where its occurance was
probable.

3.10.19 Inland Forest Bat
No previous records are known for Inland Forest Bat in the locality, nor was it
predicted to occur in the locality (OEH 2015c). Despite this, Churchill (2008) predicts
that the species could occur in the region. Field surveys conducted for this
assessment revealed the potential presence of Inland Forest Bat from 143 files
recorded from a total of four devices over five nights. While no individuals were
trapped, these results should be viewed with caution as no definitive results were
collected. The highest ranking of files recorded was probable, meaning that the call
was most likely to represent the non-threatened Southern Forest Bat (Vespadelus
regulus) given that they were commonly trapped during their field surveys.
Interrogation of existing vegetation mapping confirms the presence of potential
habitat for Inland Forest Bat across the locality. It can be assumed that 4,018
hectares of potential habitat is present in the Victorian portion of the locality
(woodland) and 1,490 hectares in the NSW portion of the locality. These occur
primarily as freehold as well as crown land. No national parks or nature reserves
occur in the locality. Nyah State Forest comprises 920 hectares of riparian woodland,
some of which is located within the locality.
The study area comprised 6.4 small tree hollows per hectare (section 3.4.1). Given
that it is likely that River Red Gum forests and woodlands along the Murray River are
likely to have experienced similar disturbance and land use histories, an
extrapolation of the results of this study to the potential habitats of the locality,
suggests that more than 10,000 small tree hollows occur throughout the potential
habitat of the locality. These habitat features could provide potential roosting or
maternity sites for Inland Forest Bat in the locality.
While the locality has been subjected to landscape scale fragmentation, potential
movement corridors occur wherever native vegetation is present. This includes the
riparian vegetation associated with the Murray River where its occurrence is
probable.

3.10.20 Endangered population of Eel-tailed Catfish
The western population of Eel-tailed Catfish was originally widely distributed across
the Murray-Darling River system (FSC 2008). Surveys conducted by NSW Fisheries
research staff just several kilometres upstream of Tooleybuc, have not confirmed the
presence of this species (Fisheries Site #80723). However, Eel-tailed Catfish are
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known from a wide range of habitats including rivers where waters range from clear
to turbid, and over substrates ranging from mud to gravel, and in either flowing,
sluggish or slow flows, all of which occur in the study area. All of these habitats can
also be presumed to be along the 32 kilometres of the Murray River that occurs in the
locality.
Population size is likely to be very small given the lack of records in comparison to
other areas, however, no study has been undertaken to determine the size of the
local population (given the lack of records). In the local context, a local population
(should one have occurred there) may be extinct.
The Murray River is likely to form a continuous movement corridor for this species
should it still persist in the locality.

3.10.21 Western population of the Olive Perchlet
The western population of Olive Perchlet was originally widely distributed across the
Murray-Darling River system (DPI 2013a). Surveys conducted by NSW Fisheries
research staff just several kilometres upstream of Tooleybuc, have not confirmed the
presence of this species (Fisheries Site #80723). However, Olive Perchlet are known
from slow-flowing or still waters. All of these habitats can also be presumed to be
along the 32 kilometres of the Murray River that occurs in the locality, however, flow
has been significantly altered by irrigation requirements, and so these habitats may
be limited and of seasonal variation (ie, high summer flows).
The study area and the locality contains a historical population with current known
distribution confirmed to a small reach of the Lachlan River, the Darling and Bogan
Rivers, and in far north-east NSW (DPI 2013a)
The Murray River is likely to form a continuous movement corridor for this species
should it still persist in the locality.

3.10.22 Aquatic ecological community in the natural drainage system of the
Lower Murray River catchment
The Aquatic ecological community in the natural drainage system of the Lower
Murray Catchment and is listed as an endangered ecological community (EEC) in
NSW (DPI 2007). This EEC is known to include 23 native fish species and over 400
recorded native invertebrates.
The extent of this EEC can be defined by the Murray River channel itself, and any
riparian associated vegetation on the floodplain. It is likely that even cleared and
agricultural dominated areas of the floodplain are also a part of this EEC, albeit, or
lesser significance than riparian associated areas of native vegetation.
Interrogation of existing NSW vegetation mapping confirms the presence of the
Murray River (about 32 kilometres of river length), and riparian native vegetation
communities. These include river red gum forests and woodlands (704 hectares),
and riverine grasslands (23 hectares). These occur primarily as freehold. No national
parks or nature reserves occur in the locality.
The Murray River and any area of native vegetation on the NSW portion of the
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floodplain is likely to contain movement corridors for this EEC across the locality.

3.10.23 Carpet Python
Carpet Python is only known from the Victorian portion of the locality, with a total of
five records to date, the latest of these being in 2009 in Nyah State Forest on the
Murray River. This confirms that the species is known to occupy riparian woodlands
in the locality. The Carpet Python was not recorded during the field surveys and
discussions with local residents suggest that the species may be very rare in the
localty as most had not seen an individual for 20 or more years. While the species is
not listed under the TSC Act in NSW, it is regarded as being of conservation concern
(Sadlier and Pressey 1994). No records exist in the NSW portion of the locality.
Interrogation of existing vegetation mapping confirms the presence of 830 hectares
of riparian associated woodland in Victoria and 703 hectares of River Red Gum
riparian woodland in NSW. These occur primarily as freehold and crown land. No
national parks or nature reserves occur in the locality. Nyah State Forest comprises
920 hectares of riparian woodland, some of which is located within the locality. All of
these areas could provide potential habitat for Carpet Python.
The study area comprised 1.13 large tree hollows per hectare (section 3.4.1). Given
that it is likely that River Red Gum forests and woodlands along the Murray River are
likely to have experienced similar disturbance and land use histories, an
extrapolation of the results of this study to the potential habitats of the locality,
suggests that more than 1,700 large tree hollows occur throughout the potential
habitat of the locality. These habitat features could provide potential refuge sites for
Carpet Python in the locality.
While the locality has been subjected to landscape scale fragmentation, potential
movement corridors occur wherever native vegetation is present. However, it is likely
that the riparian woodland associated with the Murray River forms an important
strategic corridor for this species as most of the records to date on centred on this
habitat type.

3.10.24 Azure Kingfisher
Azure Kingfisher is only known from the Victorian portion of the locality, from a single
record at Lake Jilero in 1978. The Azure Kingfisher was recorded during the field
survey, with at least one individual observed on two occasions foraging along the
Murray River.
Interrogation of existing vegetation mapping confirms the presence of 830 hectares
of riparian associated woodland in Victoria and 703 hectares of River Red Gum
riparian woodland in NSW. These occur primarily as freehold and crown land. No
national parks or nature reserves occur in the locality. Nyah State Forest comprises
920 hectares of riparian woodland, some of which is located within the locality. About
32 kilometres of river occurs withint the locality. All of these areas could provide
potential habitat for Azure Kingfisher. Given that the river supports largely incised
banks, the locality provides numerous opportunities for Azure Kingfisher to construct
their nesting chamber.
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The Murray River is likely to form the only movement corridor for this species in the
locality.

3.10.25 Brown Treecreeper (Victoria only)
Brown Treecreeper is known from 33 records across the locality, none of which occur
in NSW. While the species in listed in Victoria, the listing in NSW applies only to
those individuals east of the state bound by the Newell Highway and does not include
the study area. The most recent record for Brown Treecreeper was in riparian
woodland south-west of Goodnight, in the Victorian portion of the locality. The paucity
of records suggests that population size is small, and this is confirmed by the
absence of this species during the field survey within the study area. Brown
Treecreeper (where they are present), are generally conspicuous and easily
observed, so it can be stated with a high level of certainty that they were not present
within the study area at the time of the field survey.
In western NSW and Victoria, Brown Treecreeper is generally found only in eucalypt
vegetation associated with riparian areas. Interrogation of existing vegetation
mapping confirms the presence of 830 hectares of riparian associated woodland in
Victoria and 703 hectares of River Red Gum riparian woodland in NSW. These occur
primarily as freehold and crown land. No national parks or nature reserves occur in
the locality. Nyah State Forest comprises 920 hectares of riparian woodland, some of
which is located within the locality. About 32 kilometres of river occurs within the
locality. All of these areas could provide potential habitat for Brown Treecreeper.
The study area comprised 6.4 small tree hollows per hectare (section 3.4.1). Given
that it is likely that River Red Gum forests and woodlands along the Murray River are
likely to have experienced similar disturbance and land use histories, an
extrapolation of the results of this study to the potential habitats of the locality,
suggests that about 10,000 small tree hollows occur throughout the potential habitat
of the locality. These habitat features could provide potential refuge and nesting
habitat for Brown Treecreeper should it still persist.
Riparian vegetation associated with the Murray River is likely to form the only
movement corridor for this species in the locality.

3.10.26 Diamond Dove
Diamond Dove is known only from two records in the locality with both of these in
Victoria in 1979 near Piangil Primary School. The species has a wide distribution
across Australia with most records in southern Australia associated with either large
inland rivers, or are aviary escapees given their popularity as an aviary bird. It is
uncertain if the 1979 records are aviary escapees, part of a local population or given
their ability to widely exploit available resources as a nomadic species, they may
have been vagrants to the locality.
Nonetheless, interrogation of existing vegetation mapping confirms the presence of
830 hectares of riparian associated woodland in Victoria and 703 hectares of River
Red Gum riparian woodland in NSW; the habitats most likely where Diamond Dove
would occur in the locality. These occur primarily as freehold and crown land. No
national parks or nature reserves occur in the locality. Nyah State Forest comprises
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920 hectares of riparian woodland, some of which is located within the locality. All of
these areas could provide potential habitat for Diamond Dove, should it persist in the
locality.
The Murray River is likely to form a strategic movement corridor for this species in
the locality given their association with large rivers in southern Australia.

3.10.27 Umbrella Wattle
Umbrella Wattle is a widespread species across NSW where it is listed as common.
In the locality, eight records are known from the Victoria portion while five records in
the NSW portion. In Victoria, the species is on the DSE advisory list. It has been
recorded near Wood Wood, Nyah, Coonimur and Tudor. One individual was
recorded within the Victorian portion of the study area.
Umbrella Wattle is known from various habitats and vegetation communities
(Cunningham et al. 2011; PlantNET 2015) but given the record onsite was within
woodland, this assessment assumes woodland provides the only habitat.
Interrogation of existing vegetation mapping confirms the widespread presence of
potential habitat across the locality. It can be assumed that 4,018 hectares of
potential habitat is present in the Victorian portion of the locality (woodland) and
1,490 hectares in the NSW portion of the locality. These occur primarily as freehold
as well as crown land. No national parks or nature reserves occur in the locality.
Nyah State Forest comprises 920 hectares of riparian woodland, some of which is
located within the locality.
While the locality has been subjected to landscape scale fragmentation, potential
movement corridors occur wherever native vegetation is present. This includes the
riparian vegetation associated with the Murray River where its presence was
confirmed. However, the seed bank for this species may have been significantly
comprised given the widespread degradation of vegetation communities, and
widespread clearing of native vegetation in the locality. The effects of these are
unknown, but given the paucity of records of this species across the locality, the
population may be small.

3.11

Critical habitat

No critical habitat as listed by the TSC Act, FM Act, FFG Act or EPBC Act is present
within the study area.

3.12

Wildlife connectivity corridors

At the locality scale, potential wildlife corridors occur wherever native vegetation
remains given the highly cleared and fragmented nature of the landscape. The most
significant wildlife corridor that occurs is the Murray River and its associated riparian
woodland. Large inland rivers, and their vegetation, are well regarded for their
contribution to landscape connectivity (Shelly 2006).

3.13

State Environmental Planning Policy No. 44

State Environmental Planning Policy (SEPP 44) encourages the conservation and
management of natural vegetation areas that provide habitat for Koalas to ensure
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that permanent free-living populations will be maintained over their present range
across 107 council areas. SEPP 44 aims to identify areas of potential and core Koala
Habitat. These are described as follows:
•

Potential Koala Habitat is defined as areas of native vegetation where the trees
listed in Schedule 2 of SEPP 44 constitute at least 15% of the total number of
trees in the upper or lower strata of the tree component; and

•

Core Koala Habitat is defined as an area of land with a resident population of
koalas, evidenced by attributes such as breeding females, and recent and
historical records of a population.

Wakool LGA is listed within schedule 1 and River Red Gum is listed in Schedule 2 of
SEPP 44. Further consideration of SEPP 44 is provided section 4.
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4

Potential impacts

Road and bridge construction and operation can have a range of potential impacts to
biodiversity. The potential impacts as a result of this proposal are summarised below
and in the following sections. These include:
•
•
•
•
•
•
•
•
•

•

Loss of native vegetation and their habitats.
Loss of terrestrial and aquatic fauna habitats.
Direct mortality of protected and threatened fauna.
Loss of connectivity through the degradation of wildlife and habitat corridors
and creation of barriers to fish passage.
Invasion and spread of weeds and pest fauna species.
Changes to water quality.
Alterations to natural hydrological flows.
Edge effects from noise, vibration and light.
Introduction or increased exposure to key threatening processes that many
affect terrestrial and aquatic species, populations, ecological communities
and their habitat (including threatened biota).
Regional cumulative impacts affecting the long-term viability and survival of
common and threatened species, populations and ecological communities
and their habitats.

The key principle of the Biodiversity Guidelines: Protecting and managing biodiversity
on RTA projects (RTA 2011) is that Roads and Maritime should aim to:
•
•
•

4.1

Avoid and minimise impacts.
Mitigate impacts where avoidance is not possible.
Offset where residual impacts cannot be avoided.

Loss of vegetation and habitat

Clearing of native vegetation is a key threatening process listed under the TSC Act
and EPBC Act. The degradation of native riparian vegetation along NSW water
courses is listed under the FM Act and along Victorian rivers and streams under the
FFG Act. Estimates for impact to vegetation and habitat were calculated for each
option using the footprint provided by Roads and Maritime (as a GIS shapefile)
onverlain onto vegetation and habitat mapping from the field survey. MU579 is one of
the least cleared vegetation types in the Murray CMA with about 10% being the
current cleared estimate (OEH 2015a). EVC106 is considered ‘depleted’ in the
region.
The yellow option would result in the permanent removal of about 0.85 hectares of
native vegetation and habitat in NSW and 1.05 hectares in Victoria (Table 4-1 & 4-2).
Additional impact would be confined to areas dominated by introduced grass and
pasture species, tree plantings and introduced trees. Temporary impacts are also
likely to about 3.77 hectares of native vegetation in Victoria for stockpiling and
ancillary facilities. 44 hollow-bearing trees containing 175 hollows (44 small, 82
medium, 10 large and 2 extra-large tree hollows) would be removed (Table 4-3).
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The blue option would result in the permanent removal of about 0.17 hectares of
native vegetation and habitat in NSW and 0.29 hectares in Victoria (Table 4-4 and 4
5). Additional impact would be confined to areas dominated by introduced grass and
pasture species, tree plantings and introduced trees. Temporary impacts are also
likely to about 3.79 hectares of native vegetation in Victoria for stockpiling and
anciiliary facilities. Six hollow-bearing trees containing 27 hollows (14 small, 4
medium, 6 large, 3 extra large) would also be removed (Table 4-6).
The purple option would result in the permanent removal of about 0.44 hectares of
native vegetation and habitat in NSW and 0.67 hectares in Victoria (Table 4-7 and 4
8). Additional impact would be confined to areas dominated by introduced grass and
pasture species, tree plantings and introduced trees. Temporary impacts are also
likely to about 0.08 hectares of native vegetation in Victoria for stockpiling and
anciiliary facilities. Ten hollow-bearing trees containing 44 visible hollows (19 small,
19 medium and 6 large) would be removed (Table 4-9).
Table 4-1: Summary of vegetation loss in NSW for the yellow option by type
and area, and whether permanent or temporary.
BVT

Direct loss (hectares)

Permanent or
Temporary

MU579

0.34

Permanent

0.51

Permanent

Cleared/developed land

1.09

Permanent

Roadside planting

0.08

Permanent

Cleared/developed land

0.56

Temporary

MU579
understorey)

(mown

Table 4-2: Summary of vegetation loss in Victoria for the yellow option by type
and area, and whether permanent or temporary.
EVC

Direct loss (hectares)

Permanent or
Temporary

EVC106

0.97

Permanent

Cleared/developed land

2.63

Permanent

EVC103

3.72

Temporary

EVC106

0.04

Temporary

EVC814

0.01

Temporary
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Table 4-3: Summary of direct impacts to hollow-bearing trees as a result of
the yellow option.
No of features to be affected
State

No. of HBT

Small

Medium

Large

X-large

NSW

23

35

13

7

2

Victoria

21

47

24

3

0

Total

44

82

37

10

2

Table 4-4: Summary of vegetation loss in NSW for the blue option by type and
area, and whether permanent or temporary.
BVT

Direct loss (hectares)

Permanent or
Temporary

MU579

0.10

Permanent

0.07

Permanent

0.08

Permanent

MU579
understorey)

(mown

Cleared/developed land

Table 4-5: Summary of vegetation loss in Victoria for the blue option by type
and area, and whether permanent or temporary.
EVC

Direct loss (hectares)

Permanent or
Temporary

EVC106

0.29

Permanent

Cleared/developed land

0.09

Permanent

Cleared/developed land

6.39

Temporary

EVC103

3.72

Temporary

EVC106

0.07

Temporary

Table 4-6: Summary of direct impacts to hollow-bearing trees as a result of
the blue option.
No of features to be affected
State

No. of HBT

Small

Medium

Large

X-large

NSW

2

1

1

1

1

Victoria

4

13

3

5

2

Total

6

14

4

6

3
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Table 4-7: Summary of vegetation loss in NSW for the purple option by type
and area, and whether permanent or temporary.
BVT

Direct loss (hectares)

Permanent or
Temporary

MU579

0.21

Permanent

0.23

Permanent

0.06

Permanent

MU579
understorey)

(mown

Cleared/developed land

Table 4-8: Summary of vegetation loss in Victoria for the purple option by type
and area, and whether permanent or temporary.
EVC

Direct loss (hectares)

Permanent or
Temporary

EVC106

0.67

Permanent

Cleared/developed land

0.27

Permanent

Cleared/developed land

6.39

Temporary

EVC106

0.08

Temporary

Table 4-9: Summary of direct impacts to hollow-bearing trees as a result of
the purple option.
No of features to be affected
State

No. of HBT

Small

Medium

Large

X-large

NSW

8

7

11

5

0

Victoria

2

12

8

1

0

Total

10

19

19

6

0

4.1.1

Threatened ecological communities

All three options would result in the removal of a vegetation type that corresponds
with a TEC (Table 4-10). This being the Aquatic Ecological Community of the Lower
Murray River listed under the FM Act which would be a permanent impact. The
yellow option having the greatest direct impact (0.85 hectares) while the blue option
has the lowest (0.17 hectares). No direct impact area can be determined to the
Murray River streambed in the absence of a detailed design. However, it can be
assumed that some permanent direct impacts through the construction of bridge
pilons will result in additional impacts to this TEC.
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Table 4-10: Summary of impacts to threatened ecological communities as a result of
the all three options.
Threatened
Community

Ecological

Option

Direct impacts (hectares)
(FM Act only)

Aquatic
Community of
Murray River

Ecological
the Lower

Yellow

0.85
Unknown to streambed, in
the absence of a detailed
design.

Blue

0.17
Unknown to streambed, in
the absence of a detailed
design.

Purple

0.44
Unknown to streambed, in
the absence of a detailed
design.

4.1.2

Threatened species habitat

All three options would result permanent direct impacts to native vegetation which
equates to an equal loss of habitat for fauna that is in moderate to good condition.
The yellow option would result in direct impacts to about 1.9 hectares (Table 4-11).
The blue option would result in direct impacts to about 0.46 hectares (Table 4-12),
while the purple option would be about 1.11 hectares (Table 4-13).
Table 4-11: Summary of impacts on threatened species habitat as a result of
the yellow option.
Habitat type

State (NSW or Vic)

Direct
(hectares)

Woodland

NSW

0.85

Permanent

Woodland

Vic

1.05

Permanent

Woodland

Vic

3.77

Temporary

NSW

Unknown given the
lack
of
detailed
design, but shading
will occur (extent
unknown)

Permanent

Within
bed

the

stream

loss

Permanent or
Temporary

Table 4-12: Summary of impacts on threatened species habitat as a result of
the blue option.
Habitat type

State (NSW or Vic)

Direct
(hectares)

Woodland

NSW

0.17
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Habitat type

State (NSW or Vic)

Direct
(hectares)

Woodland

Vic

0.29

Permanent

Woodland

Vic

3.79

Temporary

NSW

Unknown given the
lack
of
detailed
design

Permanent

Within
bed

the

stream

loss

Permanent or
Temporary

Table 4-13: Summary of impacts on threatened species habitat as a result of
the purple option.
Habitat type

State (NSW or Vic)

Direct
(hectares)

Woodland

NSW

0.44

Permanent

Woodland

Vic

0.67

Permanent

Woodland

Vic

0.08

Temporary

NSW

Unknown given the
lack
of
detailed
design

Permanent

Within
bed

4.2

the

stream

loss

Permanent or
Temporary

Aquatic habitat

Regardless of the option decided, the proposal would result in direct impacts such as
shading but in the absence of a detailed bridge design, these can only be estimated.
Given the length and possible height of the bridge platform, it is likely that the yellow
option would require as many as three piers in the stream bed, and up to four piers
for the blue option and purple option.
The piers would result in permanent loss of small areas of aquatic habitat, as well as
minor barriers to fish movements within the river. Nonetheless, Roads and Maritime
would consult with DPI Fisheries throughout the detailed design process. Any works
in the vicinity of any aquatic habitat would be conducted in accordance with the RTA
Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA
2011).
Of relevance to the health of aquatic habitat is loss of threatened ecological
community in each option detailed in Table 4-10.

4.3

Wildlife connectivity, habitat fragmentation, edge and barrier
effects

The yellow, blue and purple option would result in potential impacts to wildlife
connectivity, both through the creation of a gap in the riparian woodland, as well as
interruptions to the Murray River with potential to impede (but not totally) fish
movement.
The riparian woodland that occurs throughout the study area is already persisting in a
fragmented landscape with resulting edge effects. All options would exacerbate these
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effects well beyond the pre-existing environment.

4.4

Injury and mortality

Fauna injury and mortality can occur during the clearing phase of construction during
the removal of habitat and from collision with vehicles during the operation of the
yellow, blue or purple option. Additional mortality may occur as a result of instream
works within the Murray River.

4.4.1

Construction impacts

It is anticipated that some diurnal and mobile fauna species such as birds and larger
reptiles may be able to move from the path of construction equipment during any
clearing operations. However, other fauna species such as those that are less mobile
and nocturnal fauna, as less likely to move away from clearing activity.
Instream works are likely to result in disruptions to ecological function of the direct
and adjoining impact areas, and may also temporarily disrupt fish movement along
the river corridor.

4.4.2

Operational impacts

Operational impacts are likely to occur in terrestrial habitats due to fauna attempting
to move across the new roadway of either of the three options. Dependant on the
proposed speed limit, this would be kept at a minimum with a reduced speed limit.

4.5

Weeds

The presence of weeds across the study area is common, and not specific to any of
the three options. Construction of any option may result in increases in weed
abundance through the moving of equipment, persons, materials and machinery.

4.6

Pests and pathogens

Red foxes, Cats and Rabbits are all known from the locality. Three key threatening
processes (KTP) as listed by the TSC Act, FFG Act and the EPBC Act relate to the
invasion and establishment of these species. It is unlikely that any option would lead
to increased levels of predation or competition by these species given their common
occurrence in the study area.
Pathogens result in disease in flora and fauna and can be found living in organisms
such as fungus, bacteria and virus. Two pathogens are known from inland NSW and
Victoria and these are listed as KTP. These being:
•
•

Dieback caused by Phytophthora (TSC Act, FFG Act and EPBC Act).
Infection of frogs by amphibian chytrid fungus causing the disease
chytridiomycosis (TSC Act, FFG Act and EPBC Act).

These pathogens may have a potential effect on the flora and fauna of the study
area. Pathogen management should be implemented throughout all stages of
contruction for any option where appropriate and in accordance with the RTA
Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA
2011).
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4.7

Changed hydrology

Changes to hydrology can be permanent, temporary, long-term or short-term.
All options would result in permanent changes in floodplain hydrology which is
currently being investigated by Roads and Maritime. Minor permanent disruptions to
the normal flow of the Murray River would be expected with support piers within the
stream bed, and these would be determined by Roads and Maritime through
specialist study and consultation with DPI Fisheries.

4.8

Groundwater dependant ecosystems

The Murray River and associated riparian vegetation is reliant on surface expression
of groundwater according to the Atlas of GDE (section 3.7). The groundwater within
surface soils in close proximity to the Murray River is expected to be at or around
river level and may be elevated adjacent to the river banks.
Ground water levels away from the Murray River may be at a greater depth and have
been recorded at between 12 metres to 15 metres below the surface by Lewis et al.
(2008). Groundwater wells within a few kilometres of the site typically range in depth
between seven metres and 17 metres deep, supporting this analysis.
Given that much of the bridge (regardless of option) is being built on a flood plain and
the hydrology study has identified that none of the three options “increase or
adversely change flooding behaviour due to changes within the floodplain”, it is
unlikely that any impacts could occur on groundwater dependent ecosystems.

4.9

Noise, vibration and light

Noise, vibration and light impacts already pre-exist in the vicinity of Tooleybuc and
closer to the existing highway. Given the popularity of the Murray River for
recreational use, there is likely some minor noise impacts pre-existing.
Construction noise and vibration are likely to result but would be limited to the
construction period and during daylight hours. While it is important to remember that
no multi-species study has found all species to be sensitive to noise and vibration, it
is generally agreed that for species that vocalize frequently such as birds and
amphibians, there is some potential for negative effects over the long-term. In the
context of the any of the three options, the works are expected to be conducted over
an 18 to 24 month period. Potential impacts, if any, are therefore, considered to be
relatively long-term. In the context of the remaining habitat in the locality, those areas
are likely remaining unaffected by increases in noise and vibration.
All three options would not require the use of construction lighting, and it is likely that
the proposal would increase slightly above those existing light impacts from
Tooleybuc, and those associated with recreational activities within the river reserves.
Shading of aquatic habitat would also occur as a result of a new bridge regardless of
option.
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4.10

Impact on relevant key threatening processes

Key threatening processes are listed under the TSC Act, FFG Act, FM Act and EPBC
Act that have the potential to either:
•
•

Adversely affect threatened species, populations or ecological communities;
or
Causes common species, populations or ecological communities to become
threatened.

There are a number of listed key threatened processes that are of relevance to
aspects of the proposal. These are provided in summary in Table 4-5.
Table 4-14: Key threatening processes relevant to all three options.
Key threatening process

Listed Act

Type
threat

Clearing
vegetation

TSC Act

Habitat
loss/change

Every option would result in the
permanent removal of native
vegetation.

of

native

EPBC Act

of

Potential impacts

Loss of hollow-bearing trees

TSC Act

Habitat
loss/change

Every option would result in the
permanent removal of hollowbearing trees.

Invasion of
communities
Olive

native plant
by African

TSC Act

Habitat
loss/change

African Olive, unmanaged, may
be spread around the study area
during the construction period.

Infection of native plants by
Phytophthora cinnamon

TSC Act

Pathogen

Infected root material can be
dispersed by earth moving
equipment and other vehicles.

Infection of amphibians with
chytrid fungus resulting in
chytridiomycosis

TSC Act

Pathogen

Chytrid is a water-borne fungus
that may be spread as a result of
handing frogs or through cross
contamination of water bodies by
vehicles and personnel.

EPBC Act

EPBC Act

Degradation
of
native
riparian vegetation along
NSW watercourses

FM Act

Habitat
loss/change

Every option would result in
permanent removal of riparian
vegetation.

The removal of large woody
debris from NSW rivers and
streams

FM Act

Habitat
loss/change

Every option is likely to result in
the removal of some large woody
debris.

Increased
sedimentation
and
erosion
during
construction

FM Act

Habitat
loss/change

There is some potential for
increased sediment to reach
watercourses as a result of the
construction activity and as a
result of instream construction
works.

4.11

Cumulative impacts

Regionally, there is one proposed bridge replacement. This being the Murray River
crossing at Swan Hill, about 45 kilometres from all three options. It is unlikely that
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cumulative impacts would result from a second bridge replacement project.
Should additional projects be proposed in the region, a cumulative and regional
approach to offsets should be developed.

4.12

Koala habitat

Following the field surveys in accordance with SEPP 44 criteria, one preferred feed
tree species was recorded within the study area. This being River Red Gum
(Eucalyptus camaldulensis). This species comprises more than 15 percent of the
canopy across the study area and therefore, meets the definition as ‘potential koala
habitat’ under SEPP 44.
In reference to commonwealth guidelines, records of Koala were mapped using pre
existing data. Only a single record is known from 2004 along the Murray River about
15 kilometres south of the study area.
Despite searches for scats around the bases of potential feed trees and the
investigation of trunks for scratches, no signs of the Koala were identified.
Using the habitat assessment tool in the Referral Guidelines for the Koala, a habitat
score was undertaken which revealed that referral to the DoE was not recommended
as the habitat score was 4 (Table 4-15).
It is considered unlikely that the study area supports (or could support) a population
of Koala, and the species has a low likelihood to occur in areas of potential koala
habitat across the study area. Given this, any of the three options are unlikely to
affect the Koala.
Table 4-15: Koala habitat assessment tool results for the study area in
accordance with the Referral Guidelines.
Attribute

Score

Koala occurence

0 (low)

Vegetation composition

2 (high)

Habitat connectivity

2 (high)

Key threats

0 (low)

Recovery value

0 (low)

Total score

4
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Map 4-1: The extent of permanent and temporary impacts associated with the
construction and operation of the yellow option for the Tooleybuc Bridge
Replacement.
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Map 4-2: The extent of permanent and temporary impacts associated with the
construction and operation of the blue option for the Tooleybuc Bridge
Replacement.

Tooleybuc Bridge Replacement
Biodiversity assessment

101

Map 4-3: The extent of permanent and temporary impacts associated with the
construction and operation of the purple option for the Tooleybuc Bridge
Replacement.
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5

Mitigation measures

EnviroKey propose a series of mitigation measures designed to address the potential
impacts identified in Chapter 4. All three options have the same potential impacts
which vary only in magnitude, not type. Given this, the mitigation measures outlines
in this chapter apply to any of the three options. The potential impacts identified can
be summarised as follows:
•
•
•
•

Loss of vegetation, threatened species and fauna habitat.
Impacts on aquatic habitats
Fauna mortality during construction.
Weeds.

In addressing these potential impacts, the objectives of these mitigation measures
are to:
•
•
•
•

Maintain and protect biodiversity where possible including the minimisation of
the loss of native vegetation and habitat.
Maintain existing water quality.
Minimise the potential for weed incursion.
Minimise fauna mortality.

Roads and Maritime has developed Biodiversity Guidelines: Protecting and
Managing Biodiversity on RTA projects (RTA 2011) which are intended for Roads
and Maritime Project Managers, Staff and Contractors to help minimise impacts on
biodiversity during construction projects such as the proposal. These guidelines are
divided into 10 guides and these have been used to identify specific mitigation
measures considered necessary for this proposal as follows:
1. Detailed Design
•

•
•

•
•

•

Detailed design should minimise the width of clearing through the riparian
corridor as much as possible in order to maintain the ability of fauna to move
through the study area.
Consideration should be given for the drainage system to have the ability to
capture petro-chemical spills.
Detailed design would investigate ways to maintain and encourage fauna
passage under or above the bridge to maintain the ability of fauna to move
through the study area
Lighting should be designed to direct light down to the road and minimise light
spill to reduce potential disruption of nocturnal species.
Foundation structures for the bridge that would are located in the river should
be set back as much as possible to reduce potential impacts to bank stability
and riparian vegetation.
The bridge structure should be designed to minimise the amount of shading
to the river which could impede fish passage. Design considerations that
would allow more light to pass through the bridge, such as grated walkways,
should be incorporated in the bridge design where possible.
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•
•

Bridge piers should be designed to avoid the formation of large scale
turbulence or the erosion of the instream bed.
Consultation with DPI Fisheries would be undertaken by Roads and Maritime
in relation to bridge design.

2. Pre-construction:
•

•

3.

A Weed Management Plan should be prepared prior to any proposal
commencing. The plan would be implemented before, during and after works,
with the aim of preventing the spread of introduced species in the study area
and beyond.
A Revegetation Plan should be prepared for areas subject to rehabilitation on
completion of the proposal. This should include the use of local provenance
flora species including local understorey and grass species.

Pre-clearing process
•

•

A pre-clearance survey should be undertaken by a suitably qualified person
experienced with hollow-dependent fauna immediately prior and during
hollow-bearing tree removal. Any animals located would be relocated into
retained habitat.
If any unexpected threatened fauna or flora are discovered, works should stop
and the Roads and Maritime Unexpected Threatened Species Find Procedure
within Guide 1 of the Biodiversity Guidelines: Protecting and Managing
Biodiversity on Roads and Maritime projects be followed.

4. Removal of existing bridge
•

Removal of timber decking should be supervised by a suitably qualified
person experienced vaccinated for Australian Bat Lyssavirus. The suitably
qualified person would collect, hold and relocate any microchiropteran bats to
adjoining habitat that may be present within the existing bridge structure.

5. Exclusion zones
•

All retained vegetation should be clearly identified as an exclusion zone and
that all machinery, persons and equipment would not enter these areas
without the expressed permission of the Roads and Maritime Environmental
Officer. A fence will be established consistent with the RMS Guideline for
Fencing.

6. Clearing of vegetation:
•
•

Any clearing required should be the smallest extent required to undertake the
proposal.
All clearing including hollow-bearing trees would be conducted in accordance
with the Roads and Maritime document Biodiversity Guidelines: Protecting
and Managing Biodiversity on Roads and Maritime projects.
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7. Re-use of woody debris:
•
•
•

Where possible, woody debris greater than 100 millimetres in diameter would
be re-used in terrestrial and aquatic habitat areas to be retained.
In aquatic habitats, consultation with DPI Fisheries should be carried out to
determine the level of woody debris rehabilitation.
The re-use of woody debris should be conducted in accordance with the
Roads and Maritime document Biodiversity Guidelines: Protecting and
Managing Biodiversity on Roads and Maritime projects.

8. During Construction:
•

•

•

•
•
•
•
•

Should silt curtains be required within the river, they should be left within the
waterway for the minimum period necessary in order to minimise potential
impacts to fish passage.
In consultation with DPI Fisheries, Roads and Maritime should consider
staged construction of bridge piers to minimise potential impacts to fish
passage.
Bridge construction should avoid the main fish migration period (relevant to
species the subject of this Biodiversity assessment) between September and
December inclusive.
In the event of a potential flood, all plant, equipment, machinery and materials
would be moved to ground that is unlikely to be impacted by the event.
Revegetation works (In accordance with the Revegetation Plan) should be
undertaken progressively throughout the proposal.
Works and disturbance is to be minimised to the smallest extent possible.
Access to the waterway is restricted to the minimum amount of bank length
required for the construction work.
Refuelling of vehicles and plant should not take place within 50 metres of
aquatic habitats.

9. Weed management:
•

Declared noxious weeds would be managed according to the requirements of
the NSW Noxious Weeds Act 1993. All noxious weeds removed would be
disposed of at a licenced landfill facility.

10. Pathogen management:
•
•
•

Works should be minimised during excessively wet or muddy conditions.
Exclusion zones should be established to protect retained vegetation would
restrict access.
Vehicles and machinery should be free from dirt when entering the site.
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11. Nest Boxes:
•

Nest boxes including microchiropteran bat boxes should be established to
provide supplementary habitat within the vicinity of the proposal for gliders,
microchiropteran bats, parrots and treecreepers. In accordance with the
Biodiversity Guidelines: Protecting and Managing Biodiversity on Roads and
Maritime projects, a Nest Box Strategy would be developed.
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6

Impact assessment

6.1

Victoria

Local
The study area is located within the Swan Hill Rural City Council municipality, with
private land zoned Farm Zone (FZ) and Crown Land zoned Public Conservation and
Resource Zone (PCRZ). An Environmental Significance Overlay – Schedule 1 (ESO
1) covers the riparian areas along the Murray River, with a Vegetation Protection
Overlay – Schedule 1 (VPO 1) applicable to western edge of the study area. These
zones are designed to protect ecological values as follows:
•

•

•

The purpose of the PCRZ zone is to protect and conserve the natural
environment and natural processes for their historic, scientific, landscape, habitat
or cultural values.
The purpose of the ESO 1 is to help protect the water supply, tourism,
recreational, landscape, cultural and environmental assets associated with the
environs of the Murray River.
The purpose of the VPO 1 is to help protect critical biodiversity linkages between
other remnant patches on both private and public land.

State
Investigation of DEPI’s EVC mapping confirmed that the historic vegetation within
and around the study area is likely to have been a combination of three EVCs:
•

•

•

EVC 104: Lignum Swamp has been mapped in the north of the study area,
largely in conjunction with the Burra Creek. EVC 104: Lignum Swamp is a
treeless shrubland to four metres tall which is largely dominated by Tangled
Lignum Duma florulenta. Typically found in low rainfall areas on heavy soils,
subject to infrequent inundation resulting from overbank flows from rivers or local
run-off. This EVC is considered Vulnerable.
EVC 106: Grassy Riverine Forest has been mapped along the riparian strip of the
Murray River. EVC 106: Grassy Riverine Forest occurs on the floodplains of
major rivers, slightly elevated so that inundation is infrequent, and is a River Red
Gum forest to 25 metres tall with occasional tall shrubs present over a graminoid
understorey. This EVC is considered Depleted.
EVC 823: Lignum Swampy Woodland has been mapped across the majority of
the study area, inland of the Murray River. EVC 823: Lignum Swampy Woodland
has an understorey is dominated by Tangled Lignum Muehlenbeckia florulenta in
association with a low Eucalypt or Acacia woodland to 15 metres tall. Ground
layer includes obligate wetland flora that is able to persist even if dormant for long
periods of time. This EVC is considered Vulnerable.

DEPI mapping of extant native vegetation shows that riparian areas are still intact,
with remnant vegetation absent in areas that have historically been cleared for
agricultural purposes. The site assessment mostly confirmed the DEPI extant
mapping, with riparian areas largely intact. This study has judged the vegetation
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types to differ on the DEPI mapping. In the assessors’ experience, it is not unusual
for on-site assessments to differ from DEPI’s EVC mapping as the models are
prepared on a broad scale, for the entire state and can miss some local differences
to landform, geology and aspect and are rarely ground-truthed.
Consistent with DEPI’s EVC mapping, EVC 106: Grassy Riverine Forest was
recorded along riparian areas adjacent to the Murray River. The exception to this was
the billabong, which clearly contained a different vegetation structure and suite of
species than the adjacent areas of Grassy Riverine Forest. The vegetation in the
billabong is more closely associated with EVC 814: Riverine Swamp Forest, which is
a highly varied EVC that can have an extremely sparse understorey which is covered
primarily by leaf litter, black water or exposed alluvium. Species typical of this EVC
such as Lesser Joyweed, Cotton Fireweed Senecio quadridentatus and Common
Sneezeweed were recorded in this area. Riverine Swamp Forest (EVC 814) was
also used to classify the vegetation along the minor creekline on private property
north of the Mallee Highway.
It should be noted that biodiversity constraints report prepared by AECOM (2014)
mapped the vegetation downstream of the bridge as EVC 816: Sedgy Riverine
Forest, with vegetation upstream of the bridge mapped as EVC 106: Grassy Riverine
Forest (AECOM 2014). That study separated the two EVCs between areas of crown
land and private property. The current assessment did not identify any major
difference between these areas in terms of topography or soils, with the only major
difference the composition and cover of flora species present. This difference is likely
attributed to differences in current and historical management practices as the
change is composition between the two areas is apparent. Whilst in this instance
EVC 106: Grassy Riverine Forest was chosen to classify the native vegetation
identified along the Murray River and Mallee Highway, it should be noted that the site
was heavily modified and did not easily ‘fit’ into any described EVC. Further, both
EVCs are listed as ‘depleted’ and under the Biodiversity Assessment Guidelines the
type of EVC present is now irrelevant in terms of offset calculations.
The site assessment also differed to the DEPI extant mapping for the large cleared
area on private property north of the Mallee Highway. The Lignum Swampy
Woodland EVC contains a component of obligate wetland flora that was clearly not
present and is unlikely to have been present prior to disturbance. Whilst highly
modified due to historical grazing and clearing, this vegetation was most closely
associated with EVC 103: Riverine Chenopod Woodland. This EVC occurs on
elevated riverine terraces or on the margins of riverine floodplains which are subject
to only infrequent flooding, if at all. Whilst cleared areas mapped as EVC 103:
Riverine Chenopod Woodland were highly modified, they qualified as remnant patch
under the Biodiversity Assessment Guidelines. This is due to the total cover of
perennial native species in this area, with the majority of exotic species present being
annuals.
Commonwealth
Federal modelling of TEC suggest that three nationally significant vegetation
communities may also occur within the study area (Appendix 2). The site
assessment confirmed that the study area does not include remnant patches of
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native vegetation that contain the suite of species required to meet the thresholds for
any of these vegetation communities.

6.1.1

Biodiversity Assessment Guidelines: Database Interrogation

Under the recently endorsed Biodiversity Assessment Handbook (v2), vegetation is
required to be assessed against DEPI’s modelled data to determine its extent,
condition, ‘strategic biodiversity score’ and ‘location risk’ prior to undertaking a habitat
hectare assessment. Only in situations where the location risk is ‘Moderate’ or ’High’
is a habitat hectare assessment required to be undertaken.
The majority of the study area has been modelled as being Location A risk vegetation
(i.e. low). As such, if less than one hectare of vegetation is proposed to be removed,
the application will be assessed under the ‘Low’ risk-based pathway by regulators
(Table 6-1). If the proposed vegetation clearance exceeds one hectare, then the
application will be assessed under the ‘Moderate’ risk-based pathway by regulators.
However, the western parts of the Yellow option may impact High risk vegetation.
This will result in the entire alignment being assessed under this pathway, unless a
revised area of impact can avoid this vegetation. As the final development footprint
is not currently known, a habitat hectare assessment was undertaken across the
entire study area.
Table 6-1: Risk based pathways for removal of remnant patches of native
vegetation.
Extent

Location
Location A

Location B

Location C

< 0.5 hectares

Low

Low

High

≥ 0.5 hectares and < 1
hectare

Low

Moderate

High

≥ 1 hectare

Moderate

High

High

6.1.2

Habitat Hectares Assessment

Twelve native vegetation habitat zones, from three EVCs were identified within the
study area. These patches covered approximately 6.39 hectares of remnant native
vegetation within the study area.
Vegetation quality of native vegetation recorded varied, with Habitat Scores ranging
from 20 to 63 (out of 100). Habitat zones with lower scores were those sites that
generally lacked Large Old Trees (LOTs) or had been cleared in the past, with only
the understorey remnants remaining. Habitat Zones of higher quality, although
modified, contained a large number of LOTs and scored well for the organic litter,
recruitment and logs sections of the Habitat Hectare assessment. Vegetation losses
associated with each of the alignments is presented (Table 6-2). The Habitat
Hectares Assessment table is provided in Table 6-4.
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Table 6-2: Vegetation losses associated with the three proposed alignments
for the Tooleybuc Bridge.
Alignment

Area (ha)

Purple (south)

0.69

Yellow (north)

5.33

Blue (middle)

0.37

6.1.3

Tree Assessment

A total of 13 Scattered Trees were recorded across the study area, generally in close
proximity to remnant patches (Table 6-3). It should also be noted that three juvenile
River Red-gums were recorded along the batter of the Mallee Highway near the
existing bridge which may potentially have been planted, however no signs of this
could be found (i.e. tree guards, stakes). As such, a precautionary principle has
been applied and all three trees have been considered ‘scattered’ trees.
Table 6-3: Scattered trees through the assessment area.
Number

Species

DBH

1

River Red Gum

45

2

River Red Gum

60

3

Black Box

30

4

River Red Gum

20

5

River Red Gum

38

6

River Red Gum

30

7

River Red Gum

85

8

River Red Gum

25

9

River Red Gum

20

10

River Red Gum

15

11

River Red Gum

20

12

River Red Gum

15

13

River Red Gum

105

Four additional scattered tree species were recorded within tyellow option. These all
being River Red Gum with the following dbh: 93, 47, 81 & 90. These have been
incorporated into the Offset determination.
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Table 6-4: Habitat Hectares Assessment.
Remnant patch

RSF 1

RSF 2

GRF 1

GRF 2

GRF 3

GRF 4

GRF 5

GRF 6

GRF 7

GRF 8

GRF9

GRF10

RCW 2

RCW 2

Bioregion

MF

MF

MF

MF

MF

MF

MF

MF

MF

MF

MF

MF

MF

MF

EVC name

Riveri
ne
Swam
p
Forest

Riveri
ne
Swam
p
Forest

Grass
y
Riveri
ne
Forest

Grass
y
Riveri
ne
Forest

Grass
y
Riveri
ne
Forest

Grass
y
Riveri
ne
Forest

Grass
y
Riveri
ne
Forest

Grass
y
Riveri
ne
Forest

Grass
y
Riveri
ne
Forest

Grass
y
Riveri
ne
Forest

Grassy
Riverine
Forest

Grassy
Riverine
Forest

Rocky
Chenop
od
Woodla
nd

Rocky
Chenop
od
Woodla
nd

814

814

106

106

106

106

106

106

106

106

106

106

103

103

Deple
ted

Deple
ted

Deple
ted

Deple
ted

Deple
ted

Deple
ted

Deple
ted

Deple
ted

Deple
ted

Deple
ted

Deplete
d

Deplete
d

Endang
ered

Endang
ered

Maxim
um
Score

Patch
Score

Patch
Score

Patch
Score

Patch
Score

Patch
Score

Patch
Score

Patch
Score

Patch
Score

Patch
Score

Patch
Score

Patch
Score

Patch
Score

Patch
Score

Patch
Score

10

5

2

7

9

2

9

0

0

3

0

0

7

5

0

5

4

4

4

4

4

4

0

4

4

4

0

2

4

0

25

15

15

15

15

15

10

5

15

15

15

5

5

15

5

15

13

9

9

0

7

13

9

9

0

7

0

9

7

0

10

6

6

6

6

6

5

0

6

6

6

0

0

6

0

5

3

3

3

3

3

5

3

3

3

3

2

3

3

2

g. Logs

5

3

3

2

3

2

4

0

2

3

2

0

0

2

0

h. Total

75

49

42

46

40

39

50

17

39

34

37

7

26

42

7

EVC number
Conservation rating
within bioregion

Site Condition

Assessment
Criteria
a. Large
old trees
b.
Canopy
cover
c.
Understor
ey
d. Lack
of weeds
e.
Recruitm
ent
f.
Organic
litter
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Remnant patch

RSF 1

RSF 2

GRF 1

GRF 2

GRF 3

GRF 4

GRF 5

GRF 6

GRF 7

GRF 8

GRF9

GRF10

RCW 2

RCW 2

Bioregion

MF

MF

MF

MF

MF

MF

MF

MF

MF

MF

MF

MF

MF

MF

EVC name

Riveri
ne
Swam
p
Forest

Riveri
ne
Swam
p
Forest

Grass
y
Riveri
ne
Forest

Grass
y
Riveri
ne
Forest

Grass
y
Riveri
ne
Forest

Grass
y
Riveri
ne
Forest

Grass
y
Riveri
ne
Forest

Grass
y
Riveri
ne
Forest

Grass
y
Riveri
ne
Forest

Grass
y
Riveri
ne
Forest

Grassy
Riverine
Forest

Grassy
Riverine
Forest

Rocky
Chenop
od
Woodla
nd

Rocky
Chenop
od
Woodla
nd

814

814

106

106

106

106

106

106

106

106

106

106

103

103

Deple
ted

Deple
ted

Deple
ted

Deple
ted

Deple
ted

Deple
ted

Deple
ted

Deple
ted

Deple
ted

Deple
ted

Deplete
d

Deplete
d

Endang
ered

Endang
ered

6

6

6

6

6

6

6

6

6

1

1

1

6

6

3

3

3

3

3

3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

4

4

4

4

62

55

59

53

52

63

30

52

47

45

15

34

20

20

0.62

0.55

0.59

0.53

0.52

0.63

0.3

0.52

0.47

0.45

0.15

0.34

0.2

0.2

1.42

1.28

1.21

5.08

0.31

1.18

1.28

1.54

0.86

0.02

0.04

0.08

4.34

4.34

0.8804

0.704

0.7139

2.6924

0.1612

0.7434

0.384

0.8008

0.4042

0.009

0.006

0.027

0.868

0.868

EVC number
Conservation rating
within bioregion

Landscape valve

(sum of
a-e)
j. Patch
10
size
k.
Neighbo
10
urhood
l.
Distance
5
to core
m. Habitat
Score (sum of
100
i-l)
n. Habitat score our of 1
(m ÷ 100)
o. Total area of
HZ in study
area (ha)
p. Total habitat hectares
in study area (o × n)
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6.1.4

Offsetting requirements

In all cases where native vegetation is approved for removal, the proponent is liable
for the security of an offset site that meets the requirements under the Biodiversity
Assessment Guidelines. The nature of the offset required, depends on the risk
pathway that was identified in the previous steps, the extent of the impact to
biodiversity values and whether or not the offset site requires any specific attributes,
usually related to rare or threatened species. Two types of offset are identified:
Specific Offsets and General Offsets. Specific Offsets may only be required if the
native vegetation to be removed is habitat for rare or threatened species that are
identified in a Moderate or High Risk pathway application. To determine this, a
‘Specific Biodiversity Equivalence Score’ is calculated by multiplying the habitat
hectares with the HIS for each species that may be impacted. For each of the
species, this figure is divided by the sum of all the Specific Biodiversity Equivalence
Scores calculated for the remaining vegetation under investigation to give a specific
offset threshold for each species. If the amount of vegetation removed exceeds this
threshold, then a Specific Offset is required. If it does not exceed the threshold, then
only a General Offset is required. General Offsets are required for all Low Risk
pathway applications and are less specific in their required attributes.
Advice from VicRoads confirmed the need to follow the Biodiversity Assessment
Guidelines and to determine the level of offset required. Biodiversity impact and
offset requirements reports prepared using the data collected by Habitat Hectares
Assessment are provided in Appendix 11 for the yellow, blue and purple options in
the Victorian section of the study area.

6.1.5

Summary of Assessment of Significance – Victorian section (EPBC
Act)

With consideration of the assessments completed within Appendix 10, the yellow,
blue or purple option is unlikely to have a significant effect on threatened or migratory
species, populations, communities or their habitats as listed by the EPBC Act.
Regardless of the option selected by Roads and Maritime, and with the adoption of
mitigation measures outlined within Chapter 5, referral to the Commonwealth Minster
is not warranted.
A summary of the results of this assessment is provided in Table 6-5.
Table 6-5: Summary of the findings of the EPBC Act significance assessments.
EPBC Act Assessments
Threatened species, or communities

Important population

2

Likely
significant
impact?

Regent Parrot

No

No

Murray Cod

No

No

South-eastern Long-eared Bat

No

No

Important Population as determined by the Environment Protection and Biodiversity Conservation
Act 1999, is one that for a vulnerable species:
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a is likely to be key source populations either for breeding or dispersal
b is likely to be necessary for maintaining genetic diversity
c is at or near the limit of the species range.

6.2

New South Wales

6.2.1

Biobanking Site Value Scores before and after development

As determined by BBAM, the current site value scores as well as the site value
scores (with development) have been calculated for each of the options within the
NSW portion of the study area. These are presented in Table 6-6.
Table 6-6: Biobanking site value scored before and after development for
each option.
Option/BVT

Current Site Value Score

Site Value Score with
Development

Yellow MU579

80.21

1.56

Yellow MU579 (mown)

43.75

1.56

Blue MU579

75.0

1.56

Blue MU579 (mown)

15.10

1.56

Purple MU579

78.65

1.56

Purple MU579 (mown)

27.60

1.56

6.2.2

Summary of Assessment of Significance (TSC Act & FM Act)

The EP&A Act includes in Section 5A, seven factors which are to be considered
when determining if a proposed development or activity ‘is likely to have a significant
effect on the threatened species, populations or ecological communities, or their
habitats’. These seven factors must be taken into account by consent or determining
authorities when considering a development proposal or development application.
This enables a decision to be made as to whether there is likely to be a significant
effect on the species and hence if a Species Impact Statement is required (DECC
2007b).
The Assessment of Significance (provided in Appendix 9) has determined that the
yellow, blue or purple option is ‘unlikely’ to have a ‘significant effect’ on Spotted
Harrier, Black Falcon, Painted Honeyeater, Little Eagle, Square-tailed Kite, Barking
Owl, Regent Parrot, Grey-crowned Babbler, Diamond Firetail, Murray Crayfish, Trout
Cod, Murray Cod, Little Pied Bat, Southern Myotis, South-eastern Long-eared Bat,
Yellow-bellied Sheathtail Bat, Inland Forest Bat, Endangered population of Ell-tailed
Catfish, Western population of the Olive Perchlet and the Aquatic Ecological
Community of the Lower Murray River and their habitats. Given this conclusion, a
Species Impact Statement is not warranted.
A summary of the results of the Assessment of Significance is provided in Table 6-7.
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Table 6-7: Summary of the findings of the TSC Act significance assessments.
TSC Act significance assessments
Significance
Threatened species, or communities

assessment question
a

b

c

d

e

f

1

g

Likely
significant
Impact?

Spotted Harrier

N X X

Y N N Y

No

Black Falcon

N X X

Y N N Y

No

Painted Honeyeater

N X X

Y N N Y

No

Little Eagle

N X X

Y N N Y

No

Square-tailed Kite

N X X

Y N N Y

No

Barking Owl

N X X

Y N N Y

No

Regent Parrot

N X X

Y N N Y

No

Grey-crowned Babbler

N X X

Y N N Y

No

Diamond Firetail

N X X

Y N N Y

No

Murray Crayfish

N X X

Y N N Y

No

Murray Cod

N X X

Y N N Y

No

Trout Cod

N X X

Y N N Y

No

Little Pied Bat

N X X

Y N N Y

No

Southern Myotis

N X X

Y N N Y

No

South-eastern Long-eared Bat

N X X

Y N N Y

No

Yellow-bellied Sheathtail Bat

N X X

Y N N Y

No

Inland Forest Bat

N X X

Y N N Y

No

Endangered Population of Eel-tailed Catfish

X N X

Y N N Y

No

Western Population of Olive Perchlet

N N X

Y N N Y

No

Aquatic Ecological Community of the Lower
Murray River

X X Y

Y N N Y

No

Notes: Y= Yes (negative impact), N= No (no or positive impact), X= not applicable, ?= unknown
impact.
Significance Assessment Questions as set out in the Threatened Species Conservation Act
1995/ Environmental Planning and Assessment Act 1979.
a
in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the species is
likely to be placed at risk of extinction,
b
in the case of an endangered population, whether the action proposed is likely to have
an adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of extinction,
c
in the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
(i) is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or
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(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction,
d in relation to the habitat of a threatened species, population or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the action
proposed,
(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the
long-term survival of the species, population or ecological community in the locality,
e
whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly),
f
whether the action proposed is consistent with the objectives or actions of a recovery plan
or threat abatement plan,
g
whether the action proposed constitutes or is part of a key threatening process or is likely
to result in the operation of, or increase the impact of, a key threatening process.

6.2.3

Summary of Assessment of Significance – NSW Section (EPBC Act)

With consideration of the assessments completed within Appendix 10, the yellow,
blue or purple option is unlikely to have a significant effect on threatened or migratory
species, populations, communities or their habitats as listed by the EPBC Act.
Regardless of the option selected by Roads and Maritime, and with the adoption of
mitigation measures outlined within Chapter 5, referral to the Commonwealth Minster
is not warranted.
A summary of the results of this assessment is provided in Table 6-8.

Table 6-8: Summary of the findings of the EPBC Act significance assessments.
EPBC Act Assessments
Threatened species, or communities

Important population

2

Likely
significant
impact?

Regent Parrot

No

No

Murray Cod

No

No

South-eastern Long-eared Bat

No

No

Important Population as determined by the Environment Protection and Biodiversity Conservation
Act 1999, is one that for a vulnerable species:
a is likely to be key source populations either for breeding or dispersal
b is likely to be necessary for maintaining genetic diversity
c is at or near the limit of the species range.
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7

Identification of Preferred Option

Chapter 7 of this Biodiversity assessment has concluded that the yellow, blue or
purple options are ‘unlikely’ to have a ‘significant effect’ on threatened and migratory
biota and their habitats. Given this conclusion, a Species Impact Statement is not
warranted. Given this, a comparison of the direct impacts of each option provides a
sound ecological approach to determining the option with the least ecological impact.
Directly comparing the direct impacts of the yellow, blue and purple options confirms
that the yellow option would have the highest impact on native vegetation, hollowbaring trees and a threatened ecological community (Table 7-1). The blue option
would have the least impact on native vegetation, hollow-bearing trees and a
threatened ecological community. The purple option is only slighter greater in impact
in comparison with the blue option.
Based on this direct comparison, the blue option should be considered by Roads and
Maritime as the preferred option from a biodiversity perspective. However, in its
decision making process, Roads and Maritime should also remember that regardless
of this direct comparison, significance assessments completed in accordance with
state and commonwealth legislation conclude that the yellow, blue and purple
options, are ‘unlikely’ to have a ‘significant effect’ on threatened and migratory biota
and their habitats. Given this, Roads and Maritime could consider any of the three
options are being acceptable in terms of biodiversity impact.
Table 7-1: Comparison of direct impacts of the yellow, blue and purple
options.
Factor

Yellow option

Blue option

Purple option

Permanent removal
of native vegetation

1.90 hectares

0.46 hectares

1.11 hectares

Removal of hollowbearing trees

44 trees containing
175 hollows

6 trees containing 27
hollows

10 trees containing
44 hollows

Removal of
threatened ecological
community

0.85 hectares

0.17 hectares

0.44 hectares
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8

Permit requirements

8.1

New South Wales

The following approvals would be required regardless of the option selected by
Roads and Maritime in the NSW portion of the study area:
•

Approval should be sought from NSW Fisheries in relation to the construction of
any temporary platforms for the construction of the piers in the river, the design
and timing of bridge construction, and the placement of large woody debris
within the river.

•

In consideration of the Roads and Maritime Guidelines for biodiversity offsets
(Table 1), it is unlikely that Biodiversity Offsets would be required for the yellow,
blue or purple option in the NSW portion of the study area. However, should the
entire project length be considered (i.e., the NSW and Victorian component),
offsetting should be considered for the yellow or purple option as greater than
one hectare of a threatened ecological community in moderate to good condition
would be removed.

8.2

Victoria

The following permits would be required regardless of the option selected by Roads
and Maritime in Victoria:
•

Personnel engaged to carry out pre-clearance surveys can only do so under a
Wildlife Authorisation under the Wildlife Act 1975.

•

A permit for salvage and translocation of any fauna that would reside in the
footprint of the proposal under the FFG Act.

•

An FFG permit would be required to take the Umbrella Wattle given that the
individual is located on public land.

•

Approval to clear native vegetation would be required. The Habitat Hectares
assessment provides the detail of vegetation offsets that would be required for
the yellow, blue or purple option.

8.3

Commonwealth

No permits are required from the Commonwealth, and approval is not required under
the EPBC Act as the proposal is unlikely to significantly impact any matters of NES.
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9

Conclusion

This Biodiversity assessment has considered the biodiversity within the study area
and in the proximity of the yellow, blue and purple options by:
•
•
•
•
•

Adequately conducting a desktop review to consider known and potentially
occurring aquatic and terrestrial threatened biota within the locality.
Conducting a field assessment that is consistent with state and commonwealth
guidelines.
Adopting the precautionary principle in the assessment of impact.
Providing appropriate recommendations to mitigate any potential impact to an
acceptable level.
Identifying a preferred option.

This Biodiversity assessment has determined that the yellow, blue or purple options
are unlikely to have a ‘significant effect’ on any listed threatened species,
communities, populations and their habitats in accordance with s5A of the NSW
Environmental Planning & Assessment Act 1979. For the Victorian section, this
Biodiversity assessment has been prepared in accordance with the updated
Biodiversity assessment guidelines and combined with the Habitat Hectares
Assessment, biodiversity offsets will be require for either the yellow, blue or purple
options. In accordance with state guidelines, a species impact statement is not
required. Mitigation Measures detailed within Chapter 5 should be adopted,
implemented and maintained where appropriate.
This Biodiversity assessment has also determined that the yellow, blue or purple
options in NSW and Victoria are unlikely to have a ‘significant effect’ on any EPBC
Act listed biota and their habitats or other matters of National Environmental
Significance. Therefore, a referral to the Commonwealth Environment Minister is not
warranted.

Mr. Steve Sass
Director / Principal Ecologist, EnviroKey Pty. Ltd.
B.App.Sci (Env.Sci) (Hons)
Certified Environmental Practitioner, Environment Institute of Australia & New Zealand
Practicing Member, Ecological Consultants Association of NSW
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Terms and acronyms used in this Biodiversity
assessment
Provide a list of the technical terms and acronyms used in the Biodiversity
assessment and their definitions.
ACEC

Animal Care and Ethics Committee

CALP Act

Catchment and Land Protection Act 1994 (Vic)

CMA

Catchment Management Authority

DELWP

Department of Environment, Land, Water and Planning

DPI

Department of Primary Industries

EP&A Act

Environmental Planning and Assessment Act 1979 (NSW). Provides the
legislative framework for land use planning and development assessment in
NSW

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999
(Commonwealth). Provides for the protection of the environment,
especially matters of national environmental significance, and provides a
national assessment and approvals process.

ESD

Ecologically sustainable development. Development which uses,
conserves and enhances the resources of the community so that ecological
processes on which life depends, are maintained and the total quality of life,
now and in the future, can be increased

EES

Environmental Effects Statement

EVC

Ecological Vegetation Class

FFG Act

Flora and Fauna Guarantee Act 1988 (Vic)

FM Act

Fisheries Management Act 1994 (NSW)

HBT

Hollow-bearing tree

HML

Higher Mass Limit

LGA

Local government area

NES

Matters of national environmental significance under the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999.

Noxious Weeds Act

Noxious Weeds Act 1993 (NSW)

NPW Act

National Parks and Wildlife Act 1974 (NSW)

NV Act

Native Vegetation Act 2003 (NSW)

OEH

NSW Office of Environment & Heritage

P&E Act

Planning and Environment (Planning Schemes) Act 1996 (Vic)

REF

Review of Environmental Factors

SEPP

State Environmental Planning Policy. A type of planning instrument made
under Part 3 of the EP&A Act.

SEPP 44

State Environmental Planning Policy No.44 – Koala Protection

TEC

Threatened Ecological Community

TSC Act

Threatened Species Conservation Act 1995 (NSW)

VBA

Victorian Biodiversity Atlas

VPP

Victorian Planning Provisions
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Name and Qualifications

Experience

Steve Sass

Steve is the Project Manager and Principal Ecologist for this
project. He is a highly experienced Consulting Ecologist
having undertaken hundreds of terrestrial and aquatic
biodiversity surveys and assessments across Australia since
1992. Steve has an in-depth working knowledge of
environmental and biodiversity legislation across all states
and territories which allows him to provide detailed and
accurate assessments and formulate practical solutions to
clients and specific projects on a case-by-case basis. His
commitment to high professional standards in environmental
assessment resulted in Steve being accepted as a Certified
Environmental Practitioner by the Environment Institute of
Australia and New Zealand in 2008 and he is a past
Councilor of the Ecological Consultants Association of New
South Wales.
Steve has extensive experience in southern and western
NSW. Over the past eight years, he has completed or
provided specialist biodiversity advice to more than 600
environmental assessments for projects such as road
upgrades, bridge replacements, residential and industrial
developments, telecommunications, water, sewerage,
energy, mining and electricity network infrastructure projects.
Previously employed by the consulting unit of Charles Sturt
University, Steve is highly conversant with the flora,
vegetation communities, fauna and their habitats of the
Murray and Riverina regions and has extensive experience
in both aquatic and terrestrial environments. His expertise
with regard to woodland birds, reptiles, frogs and mammals
is well known.
Previous and current research holds Steve in high regard
within both the scientific and ecological consultants’
community. To date, Steve has published, submitted or has
in preparation, twenty-nine manuscripts within peer-reviewed
scientific journals, most of which are related to threatened
species survey, monitoring and management. Steve was
recently invited by NSW Office of Environment and Heritage
(OEH) to become a sitting member of a team to develop
Priority Action Statements for two species listed as
Endangered under the NSW Threatened Species
Conservation Act 1995 and is currently working with OEH on
the Saving our Species Program for a newly identified
species of dragon lizard in western NSW (Ctenophorus
mirrityana) which recently Steve collaborated with other
scientists to formally describe.
Steve brings to this project his experience with linear
infrastructure and route options analysis, along with his
extensive knowledge of the biodiversity of Murray and
Riverina regions. Steve has a proven scientific background
as a past employee of the Ecology and Biodiversity Group
within the Institute for Land, Water and Society (ILWS), a
leading research group at Charles Sturt University,
Australia’s largest regional university and holds accreditation
as a BioBanking and Biocertification Assessor with OEH.
For this project, Steve is the Project Manager, and led all
field surveys as proposed. He was also responsible for the
overall field survey design. Steve was the senior author is
this report.

B.App.Sci (Env.Sci) (Hons)
Director / Principal
Project Manager

Ecologist /

OEH Biobanking& Biocertification
Assessor
Certified
Practitioner, EIANZ

Environmental

Member, Ecological Consultants
Association of NSW (ECA)
Member, Australian
Herpetologists

Society
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Name and Qualifications

Dr Stuart Cooney
Senior Ecologist/Vegetation Quality
Assessor (Habitat Hectares)

Mark Harris
B.App.Sci (Env Res Mgt)
Senior Botanist / GIS Analyst
OEH Biobanking Assessor
Member, Ecological Consultants
Association of NSW (ECA)

Joshua Wellington
B. Sc (Environmental)
Senior Project Officer/Botanist
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Experience
As a Certified Environmental Practitioner and having led the
field surveys, Steve carried out the certification of the report
prior to submission to Roads and Maritime.
Stuart has been working in the ecological field for nearly ten
years. Following a successful academic career that saw
Stuart work across Australia on various projects, he has
been working as a Consulting Ecologist for the last four
years, putting these skills to practical use.
Stuart has a range of experience dealing with diverse fauna
and with a particular passion for Australia’s avifauna. Since
commencing work as a Consultant Ecologist he has
specialised in bird related projects, such as the impact of
Wind Farms on birds and has worked on a range of these
projects across Victoria.
Stuart also has extensive experience with botanical
assessments in a range of situations. As well as undertaking
dozens of Net Gain Assessments, Stuart has been involved
in a range of DEPI quadrat assessments across Victoria,
and habitat assessments along major and minor rivers
associated with Wind Farm developments.
For this project, Stuart worked with the Principal Ecologist to
design the Victorian field survey to ensure adequacy with
Victorian guidelines, led the fauna surveys in Victoria, and
prepared the Victorian components of this assessment.
Mark is a highly experienced Botanist having undertaken
flora surveys across eastern and central Australia. He has
more than 12 years’ experience in Biodiversity Assessment
and Planning. Mark has extensive experience with the flora
and vegetation communities of the region confirmed by his
two year tenure with the State-wide Native Vegetation
Mapping Project. His expertise in southern and western
NSW flora and vegetation communities resulted in Mark
becoming accredited as a BioBanking Assessor (Accred.
No. 0062) and he has completed a number of assessments
including the completion of calculations for a 400km long
electricity infrastructure project in northern NSW.
As a Senior Botanist, Mark led the flora surveys for this
study and completed all biobanking calculations.
Mark is also a highly experienced GIS Analyst and
completed the mapping that is included within this report.
Joshua is a highly experienced Botanist having undertaken
hundreds of flora surveys in woodland and riparian forests in
NSW and Victoria and has more than 5 years’ experience in
Environmental Planning, Assessment and Management. He
has extensive major project experience, having just
completed a Regional Biodiversity Assessment and
Constraints and Opportunities Analysis for a proposed 2,500
hectare mining project in central-west New South Wales.
This included a detailed Biobanking Assessment of the
development site and the identification of suitable offset
areas in the region. Field surveys were designed by Joshua
to ensure compliance with the Biobanking Assessment
Methodology (BBAM) and this lead to the completion of
more than 100 biobanking/plot transects to ensure adequacy
with BBAM.
Joshua has extensive linear infrastructure experience,
having prepared Biodiversity Assessments and Route

Name and Qualifications

Experience
Options Analysis for electricity, road and pipeline
infrastructure. One of his largest projects to date was the
completion of hundreds of floristic plots and transects for a
proposed 305km electricity network spanning from Broken
Hill (NSW) to Red Cliffs (Vic). Joshua also has extensive
experience with road projects, having prepared dozens of
REFs for road upgrades in Southern and South West
Region.
For this project, Joshua assisted with the desktop analysis
and literature review, and assisted in the preparation of the
report.

Bryan Roberts
Senior Botanist/Vegetation Quality
Assessor (Habitat Hectares)

Dr Nicholas Yee
BSc (Hons) PhD
Principal Environmental Scientist /
Aquatic Ecologist

Aimee Curtis
AssocDeg.
App.Sci
Recreation & Heritage)
Research Assistant

(Parks,

Bryan has more than seven years of experience in the
environment sector across a wide range of organisations in
both the Public and Private sectors and has an excellent
understanding of Victoria’s flora and fauna species, the
habitats they live in, as well as the regulatory framework.
His experience as an Environmental Planner with Melton
City Council, one of Australia’s fastest growing Councils
gave Bryan a detailed understanding of the environmental
approvals process, including in-depth knowledge of
Victoria’s new Biodiversity Assessment Guidelines as well
as the Melbourne’s Biodiversity Conservation Strategy.
For this project, Bryan prepared the Habitat Hectares
Assessments for the Victorian section of the proposal and
carried out the flora surveys in the Victorian portion of the
study area.
Nicholas is an aquatic ecologist and taxonomist with over 15
years’ experience, specialising in the fields of freshwater and
marine ecology and the design and implementation of
ecological field surveys. Nick has provided taxonomic
expertise regarding algae and stream invertebrates for a
range of projects including water quality studies focused on
investigating and mitigating impacts on marine, estuarine
and freshwater receiving environments from pollutions
sources that have included stormwater, agricultural runoff
and industry.
He has extensive field experience and is skilled using a
variety of non-destructive survey techniques that include
visual census and photographic methods. He is accredited in
AuSRivAS-RBA field methodology, taxonomy and data
analysis (Certificate #023).
For this study, Nick led the aquatic and AusRivAS
assessment and prepared those components of this report.
Aimee provides valuable field assistance to the ecology
team through her extensive research skills. These have
included flora and fauna assessments for proposed safety
works at more than 100 derelict mines shafts on the NSW
south coast and southern tablelands, biodiversity surveys of
the Panboola Wetlands near Pambula and threatened
species investigations along a 35km road between Tumut
and Gundagai.
For this assessment, Aimee carried out the hollow-bearing
tree survey and assisted the Principal Ecologist with fauna
surveys.

Linda Sass
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Linda is an experienced Senior ecologist having conducted

Name and Qualifications

Experience

Assoc.Deg.Gn.St (Sci), B.A, Dip.
Ed (Sec)

flora and fauna surveys across NSW since 2004. Her main
interest is with the vegetation communities and flora of
southern and western NSW.

Director / Senior Ecologist
Member, Ecological Consultants
Association of NSW (ECA)
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For this study, Linda conducted an internal review of the
report prior to the Principal Ecologist completing a final
certification.
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EPBC Act Protected Matters Report
This report provides general guidance on matters of national environmental significance and other
matters protected by the EPBC Act in the area you have selected.
Information on the coverage of this report and qualifications on data supporting this report are
contained in the caveat at the end of the report.
Information is available about Environment Assessments and the EPBC Act including significance
guidelines, forms and application process details.

Report created: 30/10/14 16:27:57
Summary
Details
Matters of NES
Other Matters Protected by the EPBC Act
Extra Information

Caveat
Acknowledgements

This map may contain data which are
©Commonwealth of Australia
(Geoscience Australia), ©PSMA 2010
Coordinates
Buffer: 10.0Km

Summary
Matters of National Environmental Significance
This part of the report summarises the matters of national environmental significance that may occur
in, or may relate to, the area you nominated. Further information is available in the detail part of the
report, which can be accessed by scrolling or following the links below. If you are proposing to
undertake an activity that may have a significant impact on one or more matters of national
environmental significance then you should consider the Administrative Guidelines on Significance.

World Heritage Properties:

None

National Heritage Places:

None

Wetlands of International Importance:

3

Great Barrier Reef Marine Park:

None

Commonwealth Marine Areas:

None

Listed Threatened Ecological Communities:

3

Listed Threatened Species:

16

Listed Migratory Species:

8

Other Matters Protected by the EPBC Act
This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.
The EPBC Act protects the environment on Commonwealth land, the environment from the actions
taken on Commonwealth land, and the environment from actions taken by Commonwealth agencies.
As heritage values of a place are part of the 'environment', these aspects of the EPBC Act protect the
Commonwealth Heritage values of a Commonwealth Heritage place and the heritage values of a
place on the Register of the National Estate.

This part of the report summarises other matters protected under the Act that may relate to the area
you nominated. Approval may be required for a proposed activity that significantly affects the
environment on Commonwealth land, when the action is outside the Commonwealth land, or the
environment anywhere when the action is taken on Commonwealth land. Approval may also be
required for the Commonwealth or Commonwealth agencies proposing to take an action that is likely
to have a significant impact on the environment anywhere.
A permit may be required for activities in or on a Commonwealth area that may affect a member of a
listed threatened species or ecological community, a member of a listed migratory species, whales
and other cetaceans, or a member of a listed marine species.

Commonwealth Land:

None

Commonwealth Heritage Places:

None

Listed Marine Species:

9

Whales and Other Cetaceans:

None

Critical Habitats:

None

Commonwealth Reserves Terrestrial:

None

Commonwealth Reserves Marine

None

Extra Information
This part of the report provides information that may also be relevant to the area you have nominated.

Place on the RNE:

1

State and Territory Reserves:

6

Regional Forest Agreements:

None

Invasive Species:

28

Nationally Important Wetlands:
Key Ecological Features (Marine)

None
None

Details
Matters of National Environmental Significance
Wetlands of International Importance (RAMSAR)

[ Resource Information ]

Name
Banrock station wetland complex
Coorong and lakes alexandrina and albert
Riverland

Proximity
Upstream from Ramsar
Upstream from Ramsar
Upstream from Ramsar

Listed Threatened Ecological Communities

[ Resource Information ]

For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location
data are used to produce indicative distribution maps.
Name
Buloke Woodlands of the Riverina and MurrayDarling Depression Bioregions
Grey Box (Eucalyptus microcarpa) Grassy
Woodlands and Derived Native Grasslands of
South-eastern Australia
Weeping Myall Woodlands

Status
Endangered
Endangered

Endangered

Listed Threatened Species

Type of Presence
Community may occur
within area
Community likely to
occur within area
Community likely to
occur within area

[ Resource Information ]

Name
Birds
Botaurus poiciloptilus
Australasian Bittern [1001]

Status

Type of Presence

Endangered

Species or species
habitat likely to occur
within area

Lathamus discolor
Swift Parrot [744]

Endangered

Species or species
habitat may occur within
area

Leipoa ocellata
Malleefowl [934]

Vulnerable

Species or species
habitat may occur within
area

Pedionomus torquatus
Plains-wanderer [906]

Vulnerable

Species or species
habitat may occur within
area

Polytelis anthopeplus monarchoides
Regent Parrot (eastern) [59612]

Vulnerable

Species or species
habitat likely to occur
within area

Name
Rostratula australis
Australian Painted Snipe [77037]

Status

Type of Presence

Endangered

Species or species
habitat likely to occur
within area

Fish
Bidyanus bidyanus
Silver Perch, Bidyan [76155]

Critically Endangered

Species or species
habitat may occur within
area

Craterocephalus fluviatilis
Murray Hardyhead [56791]

Endangered

Species or species
habitat likely to occur
within area

Maccullochella peelii
Murray Cod [66633]

Vulnerable

Species or species
habitat may occur within
area

Macquaria australasica
Macquarie Perch [66632]

Endangered

Species or species
habitat may occur within
area

Vulnerable

Species or species
habitat likely to occur
within area

Vulnerable

Species or species
habitat likely to occur
within area

Frogs
Litoria raniformis
Growling Grass Frog, Southern Bell Frog, Green
and Golden Frog, Warty Swamp Frog [1828]
Mammals
Nyctophilus corbeni
South-eastern Long-eared Bat [83395]

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT)
Koala (combined populations of Queensland, New
Vulnerable
South Wales and the Australian Capital Territory)
[85104]
Plants
Austrostipa metatoris
[66704]
Vulnerable

Species or species
habitat known to occur
within area

Species or species
habitat likely to occur
within area

Caladenia tensa
Greencomb Spider-orchid, Rigid Spider-orchid
[24390]

Endangered

Species or species
habitat known to occur
within area

Swainsona murrayana
Slender Darling-pea, Slender Swainson, Murray
Swainson-pea [6765]

Vulnerable

Species or species
habitat likely to occur
within area

Listed Migratory Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name
Threatened
Type of Presence
Migratory Marine Birds
Apus pacificus
Fork-tailed Swift [678]
Species or species
habitat likely to occur
within area
Migratory Terrestrial Species
Haliaeetus leucogaster
White-bellied Sea-Eagle [943]
Breeding likely to occur
within area
Merops ornatus
Rainbow Bee-eater [670]
Species or species
habitat may occur within
area
Myiagra cyanoleuca
Satin Flycatcher [612]
Species or species
habitat may occur within
area
Migratory Wetlands Species
Ardea alba
Great Egret, White Egret [59541]
Species or species

Name

Threatened

Ardea ibis
Cattle Egret [59542]

Species or species
habitat likely to occur
within area

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Rostratula benghalensis (sensu lato)
Painted Snipe [889]

Type of Presence
habitat likely to occur
within area

Species or species
habitat may occur within
area
Endangered*

Species or species
habitat likely to occur
within area

Other Matters Protected by the EPBC Act
Listed Marine Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name
Threatened
Type of Presence
Birds
Apus pacificus
Fork-tailed Swift [678]
Species or species
habitat likely to occur
within area
Ardea alba
Great Egret, White Egret [59541]
Species or species
habitat likely to occur
within area
Ardea ibis
Cattle Egret [59542]
Species or species
habitat likely to occur
within area
Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]
Species or species
habitat may occur within
area
Haliaeetus leucogaster
White-bellied Sea-Eagle [943]
Breeding likely to occur
within area
Lathamus discolor
Swift Parrot [744]
Endangered
Species or species
habitat may occur within
area
Merops ornatus
Rainbow Bee-eater [670]
Species or species
habitat may occur within
area
Myiagra cyanoleuca
Satin Flycatcher [612]
Species or species
habitat may occur within
area
Rostratula benghalensis (sensu lato)
Painted Snipe [889]
Endangered*
Species or species
habitat likely to occur
within area

Extra Information
Places on the RNE

[ Resource Information ]

Note that not all Indigenous sites may be listed.
Name
Indigenous
Nyah Forest Mounds Area

State and Territory Reserves

State

Status

VIC

Registered

[ Resource Information ]

Name
Miralie B.R.
Nyah-Vinifera Park
Piangil - Yungera Railway B.R.
Piangil B.R.
River Murray Reserve
Wood Wood F.F.R

State
VIC
VIC
VIC
VIC
VIC
VIC

Invasive Species

[ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced
plants that are considered by the States and Territories to pose a particularly significant threat to
biodiversity. The following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo
and Cane Toad. Maps from Landscape Health Project, National Land and Water Resouces Audit,
2001.
Name
Birds
Alauda arvensis
Skylark [656]

Anas platyrhynchos
Mallard [974]

Carduelis carduelis
European Goldfinch [403]

Columba livia
Rock Pigeon, Rock Dove, Domestic Pigeon [803]

Passer domesticus
House Sparrow [405]

Sturnus vulgaris
Common Starling [389]

Turdus merula
Common Blackbird, Eurasian Blackbird [596]

Status

Type of Presence

Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur

Name
Mammals
Canis lupus familiaris
Domestic Dog [82654]

Capra hircus
Goat [2]

Felis catus
Cat, House Cat, Domestic Cat [19]

Lepus capensis
Brown Hare [127]

Mus musculus
House Mouse [120]

Oryctolagus cuniculus
Rabbit, European Rabbit [128]

Sus scrofa
Pig [6]

Vulpes vulpes
Red Fox, Fox [18]

Plants
Asparagus asparagoides
Bridal Creeper, Bridal Veil Creeper, Smilax,
Florist's Smilax, Smilax Asparagus [22473]
Carrichtera annua
Ward's Weed [9511]

Chrysanthemoides monilifera
Bitou Bush, Boneseed [18983]

Chrysanthemoides monilifera subsp. monilifera
Boneseed [16905]

Cylindropuntia spp.
Prickly Pears [85131]

Lycium ferocissimum
African Boxthorn, Boxthorn [19235]

Olea europaea
Olive, Common Olive [9160]

Opuntia spp.
Prickly Pears [82753]

Prosopis spp.
Mesquite, Algaroba [68407]

Rubus fruticosus aggregate
Blackberry, European Blackberry [68406]

Status

Type of Presence
within area

Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area
Species or species
habitat may occur within
area
Species or species
habitat may occur within
area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat may occur within
area
Species or species
habitat likely to occur
within area
Species or species
habitat may occur within
area
Species or species

Name

Status

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii
Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]
Solanum elaeagnifolium
Silver Nightshade, Silver-leaved Nightshade,
White Horse Nettle, Silver-leaf Nightshade,
Tomato Weed, White Nightshade, Bull-nettle,
Prairie-berry, Satansbos, Silver-leaf Bitter-apple,
Silverleaf-nettle, Trompillo [12323]
Tamarix aphylla
Athel Pine, Athel Tree, Tamarisk, Athel Tamarisk,
Athel Tamarix, Desert Tamarisk, Flowering
Cypress, Salt Cedar [16018]

Type of Presence
habitat likely to occur
within area
Species or species
habitat likely to occur
within area
Species or species
habitat likely to occur
within area

Species or species
habitat likely to occur
within area

Coordinates
-35.03042 143.33529

Caveat
The information presented in this report has been provided by a range of data sources as acknowledged at
the end of the report.
This report is designed to assist in identifying the locations of places which may be relevant in determining
obligations under the Environment Protection and Biodiversity Conservation Act 1999. It holds mapped
locations of World Heritage and Register of National Estate properties, Wetlands of International
Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species
and listed threatened ecological communities. Mapping of Commonwealth land is not complete at this
stage. Maps have been collated from a range of sources at various resolutions.
Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general
guide only. Where available data supports mapping, the type of presence that can be determined from the
data is indicated in general terms. People using this information in making a referral may need to consider
the qualifications below and may need to seek and consider other information sources.
For threatened ecological communities where the distribution is well known, maps are derived from
recovery plans, State vegetation maps, remote sensing imagery and other sources. Where threatened
ecological community distributions are less well known, existing vegetation maps and point location data
are used to produce indicative distribution maps.
For species where the distributions are well known, maps are digitised from sources such as recovery plans
and detailed habitat studies. Where appropriate, core breeding, foraging and roosting areas are indicated
under 'type of presence'. For species whose distributions are less well known, point locations are collated
from government wildlife authorities, museums, and non-government organisations; bioclimatic
distribution models are generated and these validated by experts. In some cases, the distribution maps are
based solely on expert knowledge.
Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine
The following species and ecological communities have not been mapped and do not appear in reports
produced from this database:
- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent
Such breeding sites may be important for the protection of the Commonwealth Marine environment.
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Noxious weed declarations
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Noxious weed declarations for The Council of the Shire of Wakool
Note: this control area includes the local council areas of - Wakool
Weed

Class Legal requirements

African boxthorn [Lycium ferocissimum]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread and the plant

Weed of National Significance

must not be sold, propagated or knowingly distributed
African feathergrass [Pennisetum macrourum]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

African turnip weed [Sisymbrium runcinatum]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

African turnip weed [Sisymbrium thellungii]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Alligator weed [Alternanthera philoxeroides]

2

Anchored water hyacinth [Eichhornia azurea]

The plant must be eradicated from the land and that land must be
kept free of the plant

Weed of National Significance

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Annual ragweed [Ambrosia artemisiifolia]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Arrowhead [Sagittaria calycina variety calycina]

4

The plant must not be sold, propagated or knowingly distributed

Artichoke thistle [Cynara cardunculus]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Asparagus [Asparagus species ]

4

The plant must not be sold, propagated or knowingly distributed

5

The requirements in the Noxious Weeds Act 1993 for a notifiable

Except A.aethiopicus A.africanus A.asparagoides A.declinatus
A.falcatus A.macowanii var. zuluensis A.officinalis A.plumosus
A.racemosus A.virgatus

Athel tree / Athel pine [Tamarix aphylla]

weed must be complied with

Weed of National Significance

This is an All of NSW declaration
Bathurst/Noogoora/Hunter/South

4

American/Californian/cockle burrs [Xanthium

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread

species]
Bear-skin fescue [Festuca gautieri]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Black knapweed [Centaurea xmoncktonii]

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration
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Black willow [Salix nigra]

2

The plant must be eradicated from the land and that land must be
kept free of the plant

A Weed of National Significance

Blackberry [Rubus fruticosus aggregate species]

http://www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/no...

4

The growth of the plant must be managed in a manner that

except cultivars Black satin Chehalem Chester Thornless

continously inhibits the ability of the plant to spread and the plant

Dirksen Thornless Loch Ness Murrindindi Silvan Smooth stem

must not be sold, propagated or knowingly distributed

Thornfree

This is an All of NSW declaration

Boneseed [Chrysanthemoides monilifera subspecies 1

The plant must be eradicated from the land and that land must be

monilifera]

kept free of the plant

Weed of National Significance

This is an All of NSW declaration

Bridal creeper [Asparagus asparagoides]

4

The plant must not be sold, propagated or knowingly distributed

1

The plant must be eradicated from the land and that land must be

Weed of National Significance

Bridal veil creeper [Asparagus declinatus (syn.
Asparagus crispus, Myrsiphyllum declinatum)]

kept free of the plant

A Weed of National Significance

This is an All of NSW declaration

Broomrapes [Orobanche species except the native

1

O. cernua variety australiana and O. minor]

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Burr ragweed [Ambrosia confertiflora]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Cabomba [All Cabomba species except C. furcata]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with

Weed of National Significance

This is an All of NSW declaration
Camel thorn [Alhagi maurorum]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread

Cayenne snakeweed [Stachytarpheta cayennensis]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Chilean needle grass [Nassella neesiana]

3

Chinese violet [Asystasia gangetica subspecies

The plant must be fully and continuously suppressed and destroyed
and the plant must not be sold, propagated or knowingly distributed

Weed of National Significance

1

micrantha]

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Climbing asparagus fern [Asparagus plumosus (syn. 4

The plant must not be sold, propagated or knowingly distributed

Protasparagus plumosus)]
Weed of National Significance

Clockweed [Gaura parviflora]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Columbus grass [Sorghum x almum]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread

Coolatai grass [Hyparrhenia hirta]

3

The plant must be fully and continuously suppressed and destroyed
and the plant must not be sold, propagated or knowingly distributed

Corn sowthistle [Sonchus arvensis]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Creeping knapweed / Hardhead thistle [Rhaponticum 4

The growth of the plant must be managed in a manner that

repens (syn. Acroptilon repens)]

continously inhibits the ability of the plant to spread
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Dodder [All Cuscuta species except the native

5

http://www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/no...

The requirements in the Noxious Weeds Act 1993 for a notifiable

species C. australis, C. tasmanica and C. victoriana]

weed must be complied with

Includes All Cuscuta species except the native species C.

This is an All of NSW declaration

australis, C. tasmanica and C. victoriana

Espartillo [Amelichloa brachychaeta, Amelichloa

5

caudata]

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Eurasian water milfoil [Myriophyllum spicatum]

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Fine-bristled burr grass [Cenchrus brownii]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Fireweed [Senecio madagascariensis]

4

The plant must not be sold, propagated or knowingly distributed

4

The plant must not be sold, propagated or knowingly distributed

5

The requirements in the Noxious Weeds Act 1993 for a notifiable

Weed of National Significance

Flax-leaf broom [Genista linifolia]
A Weed of National Significance

Fountain grass [Cenchrus setaceus]

weed must be complied with
This is an All of NSW declaration
Frogbit / Spongeplant [Limnobium laevigatum and L. 1

The plant must be eradicated from the land and that land must be

spongia]

kept free of the plant
This is an All of NSW declaration

Gallon's curse [Cenchrus biflorus]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Galvanized burr [Sclerolaena birchii]

4

The plant must be controlled where it impacts on normal agricultural
practices including cropping and pasture management

Gamba grass [Andropogon gayanus]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with

Weed of National Significance

This is an All of NSW declaration
Giant reed / Elephant grass [Arundo donax]

4

The plant must not be sold, propagated or knowingly distributed

Glaucous star thistle [Carthamus glaucus]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Golden dodder [Cuscuta campestris]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread

Golden thistle [Scolymus hispanicus]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Green cestrum [Cestrum parqui]

3

The plant must be fully and continuously suppressed and destroyed

Grey sallow [Salix cinerea]

3

The plant must be fully and continuously suppressed and destroyed
and the plant must not be sold, propagated or knowingly distributed

A Weed of National Significance

Ground asparagus [Asparagus aethiopicus (syn.

4

The plant must not be sold, propagated or knowingly distributed

4

The growth of the plant must be managed in a manner that

Protasparagus aethiopicus)]
Harrisia cactus [Harrisia species]

continously inhibits the ability of the plant to spread and the plant
must not be sold, propagated or knowingly distributed
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Hawkweed [Hieracium species]

1

http://www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/no...

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Heteranthera / Kidneyleaf mud plantain
[Heteranthera reniformis]

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Hoary cress [Lepidium draba (syn. Cardaria draba)]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread

Horehound [Marrubium vulgare]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread

Horsetail [Equisetum species]

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Hydrocotyl / Water pennywort [Hydrocotyl

1

ranunculoides]

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Hymenachne [Hymenachne amplexicaulis and

1

The plant must be eradicated from the land and that land must be

hybrids]

kept free of the plant

Weed of National Significance

This is an All of NSW declaration

Johnson grass [Sorghum halepense]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread and the plant
must not be sold, propagated or knowingly distributed

Karroo thorn [Acacia karroo]

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Kochia [Bassia scoparia ]

1

The plant must be eradicated from the land and that land must be
kept free of the plant

except Bassia scoparia subspecies trichophylla

This is an All of NSW declaration
Koster's curse / Clidemia [Clidemia hirta]

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Lagarosiphon [Lagarosiphon major]

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Leafy elodea / Dense waterweed / Egeria [Egeria

4

densa]
Lippia [Phyla canescens]

The plant must not be sold, propagated or knowingly distributed
This is an All of NSW declaration

4

The plant must not be sold, propagated or knowingly distributed
except incidentally in hay or lucerne
This is an All of NSW declaration

Long-leaf willow primrose [Ludwigia longifolia]

3

The plant must be fully and continuously suppressed and destroyed
and the plant must not be sold, propagated or knowingly distributed

Mesquite [Prosopis species]

2

Mexican feather grass [Nassella tenuissima]

The plant must be eradicated from the land and that land must be
kept free of the plant

Weed of National Significance

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Mexican poppy [Argemone mexicana]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration
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Miconia [Miconia species]

1

http://www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/no...

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Mikania vine [Mikania micrantha]

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Mimosa [Mimosa pigra]

1

The plant must be eradicated from the land and that land must be
kept free of the plant

Weed of National Significance

This is an All of NSW declaration
Montpellier broom / Cape broom [Genista

3

The plant must be fully and continuously suppressed and destroyed
and the plant must not be sold, propagated or knowingly distributed

monspessulana]
Weed of National Significance

Mossman River grass [Cenchrus echinatus]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Parkinsonia [Parkinsonia aculeata]

2

Parthenium weed [Parthenium hysterophorus]

The plant must be eradicated from the land and that land must be
kept free of the plant

Weed of National Significance

1

The plant must be eradicated from the land and that land must be
kept free of the plant

Weed of National Significance

This is an All of NSW declaration
Perennial ground cherry [Physalis longifolia]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread

Pond apple [Annona glabra]

1

The plant must be eradicated from the land and that land must be
kept free of the plant

Weed of National Significance

This is an All of NSW declaration
Prairie ground cherry [Physalis hederifolia]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread

Prickly acacia [Vachellia nilotica (syn. Acacia

1

The plant must be eradicated from the land and that land must be

nilotica)]

kept free of the plant

A Weed of National Significance

This is an All of NSW declaration

Prickly pear [Opuntia species except O. ficus-indica] 4

The growth of the plant must be managed in a manner that

Weed of National Significance

continously inhibits the ability of the plant to spread and the plant
must not be sold, propagated or knowingly distributed

Prickly pear [Cylindropuntia species]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread and the plant

Weed of National Significance

must not be sold, propagated or knowingly distributed
This is an All of NSW declaration
Red rice [Oryza rufipogon]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Rhus tree [Toxicodendron succedaneum]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread and the plant
must not be sold, propagated or knowingly distributed
This is an All of NSW declaration

Rubber vine [Cryptostegia grandiflora]

1

The plant must be eradicated from the land and that land must be
kept free of the plant

A Weed of National Significance

This is an All of NSW declaration
Sagittaria [Sagittaria platyphylla (syn. Sagittaria

4

The growth of the plant must be managed in a manner that

graminea variety platyphylla)]

continously inhibits the ability of the plant to spread and the plant

Weed of National Significance

must not be sold, propagated or knowingly distributed
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Salvinia [Salvinia molesta]

2

The plant must be eradicated from the land and that land must be
kept free of the plant

Weed of National Significance

Scotch broom / English broom [Cytisus scoparius

http://www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/no...

4

The plant must not be sold, propagated or knowingly distributed

1

The plant must be eradicated from the land and that land must be

subspecies scoparius]
Weed of National Significance

Senegal tea plant [Gymnocoronis spilanthoides]

kept free of the plant
This is an All of NSW declaration
Serrated tussock [Nassella trichotoma]

3

Siam weed [Chromolaena odorata]

The plant must be fully and continuously suppressed and destroyed
and the plant must not be sold, propagated or knowingly distributed

Weed of National Significance

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Silk forage sorghum [Sorghum species hybrid

4

cultivar 'Silk']
Silver-leaf nightshade [Solanum elaeagnifolium]

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread and the plant

Weed of National Significance

must not be sold, propagated or knowingly distributed
Smooth-stemmed turnip [Brassica barrelieri

5

subspecies oxyrrhina]

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Soldier thistle [Picnomon acarna]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Spiny burrgrass [Cenchrus longispinus; C. spinifex

4

(syn. Cenchrus incertus)]

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread and the plant
must not be sold, propagated or knowingly distributed

Spotted knapweed [Centaurea stoebe subspecies

1

micranthos]

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

St. John's wort [Hypericum perforatum]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread and the plant
must not be sold, propagated or knowingly distributed

Star thistle [Centaurea calcitrapa]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread

Sweet briar [Rosa rubiginosa]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread

Texas blueweed [Helianthus ciliaris]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Tree-of-heaven [Ailanthus altissima]

4

The growth of the plant must be managed in a manner that
continously inhibits the ability of the plant to spread and the plant
must not be sold, propagated or knowingly distributed

Tropical soda apple [Solanum viarum]

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Water caltrop [Trapa species]

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration
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Water hyacinth [Eichhornia crassipes]

2

http://www.dpi.nsw.gov.au/agriculture/pests-weeds/weeds/noxweed/no...

The plant must be eradicated from the land and that land must be
kept free of the plant

Weed of National Significance

Water lettuce [Pistia stratiotes]

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Water soldier [Stratiotes aloides]

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Willows [Salix species]

4

The plant must not be sold, propagated or knowingly distributed

1

The plant must be eradicated from the land and that land must be

Includes all Salix species except S. babylonica, S. x reichardtii, S.
x calodendron, S. cinerea and S. nigra

Witchweed [Striga species except the native Striga
parviflora]

kept free of the plant
This is an All of NSW declaration

Yellow burrhead [Limnocharis flava]

1

The plant must be eradicated from the land and that land must be
kept free of the plant
This is an All of NSW declaration

Yellow nutgrass [Cyperus esculentus]

5

The requirements in the Noxious Weeds Act 1993 for a notifiable
weed must be complied with
This is an All of NSW declaration

Accessibility | Privacy | Copyright | Disclaimer | Feedback | Report a problem
NSW Government | jobs.nsw

14/12/2014 3:11 PM

Appendix 4
Flora species recorded during field survey

Tooleybuc Bridge Replacement
Biodiversity assessment

Flora species inventory (NSW portion of the study area). Cover/abundance scores are
based on a modified Braun-Blanquet scale: 1 = few individuals <5% cover; 2 = numerous
individuals <5% cover; 3 = 5-25% cover; 4 = 25-50% cover; 5 = 50-75% cover; 6 = 75
100% cover. ^^ = Listed Noxious Weed in LGA.

Scientific name

Common name

MU579
(remnant)

MU579
(managed
parkland)

Roadside
planting

ENDEMIC
Acacia salicina

Cooba

Allocasuarina luehmannii

Bulloak

Alternanthera denticulata

Lesser Joyweed

Amyema miquelii

Box Mistletoe

Atriplex semibaccata

Creeping Saltbush

2

Austrostipa scabra

Speargrass

2

Boerhavia dominii

Tarvine

1

Callitris glaucophylla

White Cypress Pine

Centipeda cunninghamii

Common Sneezeweed

2

Chenopodium nitrariaceum

Nitre Goosefoot

2

Chloris truncata

Windmill Grass

2

2

1

Cotula australis

Common Cotula

Cynodon dactylon^^

Common Couch

2

3

2

Cyperus exaltatus

A Sedge

2

Cyperus gymnocaulos

A Sedge

2

Einadia hastata

Berry Saltbush

2

Einadia nutans

Climbing Saltbush

2

Enchylaena tomentosa

Ruby Saltbush

2

Enneapogon avenaceus

Bottle Washers

2

Enteropogon acicularis

Curly Windmill Grass

2

2

Eucalyptus camaldulensis

River Red Gum

4

3

Eucalyptus oleosa subsp.
oleosa

Red Mallee

Exocarpos strictus

Dwarf Cherry

3

Glycyrrhiza acanthocarpa

Native Liquorice

2

Juncus usitatus

A Reed

2

Lotus cruentus

Red-flowered Lotus

1

Marsilea drummondii

Common Nardoo

2

Melaleuca lanceolata

Moonah

Paspalidium jubiflorum

Warrego Grass

Tooleybuc Bridge Replacement
Biodiversity assessment

2
1 (planted)

1
1

1
2

1 (planted)

1

1
1
(planted?)
1

1 (planted)
3

1

1 (planted)

MU579
(remnant)

MU579
(managed
parkland)

Roadside
planting

Scientific name

Common name

Persicaria prostrata

Creeping Knotweed

2

Phragmites australis

Common Reed

2

Pittosporum angustifolium

Butterbush

1

Pseudognaphalium
luteoalbum

Jersey Cudweed

2

Rhagodia spinescens

Thorny Saltbush

2

Rytidosperma setaceum

Small-flowered Wallaby-grass

2

1

2

Salsola tragus

Buckbush

2

1

1

Sclerolaena muricata

Black Rolypoly

2

1

2

Senecio quadridentatus

Cotton Fireweed

1

Stemodia florulenta

Bluerod

1

Vittadinia cuneata

A Fuzzweed

2

Wahlenbergia fluminalis

River Bluebell

1

1

EXOTIC
#

#

Asphodelus fistulosus

Onion Weed

2

1

2

Bromus diandrus

Great Brome

2

2

2

Cirsium vulgare

Spear Thistle

2

Ehrharta longiflora

Annual Veldtgrass

3

2

2

Euphorbia peplus

Petty Spurge

1

1

Geranium sp.

A Geranium

1

Hordeum sp.

A Barley Grass

2

2

Hypochaeris radicata

Catsear

2

2

1

Lactuca serriola

Prickly Lettuce

1

Lepidium africanum

Common Peppercress

1

1

1

Lolium perenne

Perennial Ryegrass

2

2

#

#

Marrubium vulgare

White Horehound

2

1

Medicago polymorpha

Burr Medic

2

2

#

#

Olea europaea

Common Olive

2

Paspalum dilatatum

Paspalum Grass

2

2

Pennisetum clandestinum

Kikuyu Grass

2

4

Phyla canescens

Lippia

2

3

Psilocaulon tenue

Wiry Noon-flower

1

1

Rumex crispus

Curled Dock

2

Schinus areira

Pepper Tree

1

Solanum nigrum

Black-berry Nightshade

1

Tooleybuc Bridge Replacement
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1

1

MU579
(remnant)

MU579
(managed
parkland)

Scientific name

Common name

Sonchus oleraceus

Common Sowthistle

2

2

Buffalo Grass

1

3

Stenotaphrum secundatum
#

Xanthium occidentale

#

Noogoora Burr

Roadside
planting

1

NON-ENDEMIC AUSTRALIAN NATIVES
Brachychiton populneus

Kurrajong

Eucalyptus sp. 1

A Mallee (red flower)

1 (planted)

Eucalyptus sp. 2

A Mallee (cream flower)

1 (planted)

Paraserianthes lophantha

Cape Leeuwin Wattle

1

1

1 (planted)

2

^^ = Couch Grass is classified as cosmopolitan in NSW, but weedy in this situation (i.e. mainly lawn in
parkland).
#
= Declared noxious weed in NSW.

Flora species inventory (Victorian portion of the study area).
Scientific name

Common name

NATIVES
Acacia salicina

Cooba

Rhaponticum repens

Creeping Knapweed

Allocasuarina luehmannii

Buloke

Alternanthera denticulata

Lesser Joyweed

Amyema miquelii

Box Mistletoe

Atriplex semibaccata

Creeping Saltbush

Austrostipa scabra

Speargrass

Boerhavia dominii

Tarvine

Callitris glaucophylla

White Cypress Pine

Centipeda cunninghamii

Common Sneezeweed

Chenopodium nitrariaceum

Nitre Goosefoot

Chloris truncata

Windmill Grass

Cotula australis

Common Cotula

Cynodon dactylon^^

Common Couch

Cyperus exaltatus

A sedge

Cyperus gymnocaulos

A sedge

Einadia hastata

Berry Saltbush

Einadia hastata

Berry Saltbush

Einadia nutans

Climbing Saltbush

Enchylaena tomentosa

Ruby Saltbush

Tooleybuc Bridge Replacement
Biodiversity assessment

Scientific name

Common name

Enneapogon avenaceus

Bottle Washers

Enteropogon acicularis

Curly Windmill Grass

Eucalyptus camaldulensis

River Red Gum

Eucalyptus largiflorens

Black Box

Eucalyptus oleosa subsp. oleosa

Red Mallee

Euphorbia peplus

Petty Spurge

Exocarpos strictus

Dwarf Cherry

Glycyrrhiza acanthocarpa

Native Liquorice

Juncus usitatus

A reed

Lolium perenne^

Perennial Ryegrass

Lotus cruentus

Red-flowered Lotus

Marsilea drummondii

Common Nardoo

Melaleuca lanceolata

Moonah

Paspalidium jubiflorum

Warrego Grass

Pennisetum clandestinum

Kikuyu Grass

Persicaria prostrata

Creeping Knotweed

Phragmites australis

Common Reed

Phragmites australis

Common Reed

Pittosporum angustifolium

Butterbush

Pseudognaphalium luteoalbum

Jersey Cudweed

Rhagodia spinescens

Thorny Saltbush

Rytidosperma setaceum

Small-flowered Wallaby-grass

Salsola tragus

Buckbush

Sclerolaena muricata

Black Rolypoly

Senecio quadridentatus

Cotton Fireweed

Stemodia florulenta

Bluerod

Stenotaphrum secundatum

Buffalo Grass

Vittadinia cuneata

A fuzzweed

Wahlenbergia fluminalis

River Bluebell

EXOTIC
Asphodelus fistulosus

Onion Weed

Bromus diandrus

Great Brome

Cirsium vulgare

Spear Thistle

Ehrharta longiflora

Annual Veldtgrass

Tooleybuc Bridge Replacement
Biodiversity assessment

Scientific name

Common name

Geranium sp.

A (garden variety) geranium

Hordeum sp.

A barley grass

Hypochaeris radicata

Catsear

Lactuca serriola

Prickly Lettuce

Lepidium africanum

Common Peppercress

Marrubium vulgare

White Horehound

Medicago polymorpha

Burr Medic

Olea europaea

Common Olive

Paspalum dilatatum

Paspalum

Phyla canescens

Lippia

Psilocaulon tenue

Wiry Noon-flower

Rumex crispus

Curled Dock

Schinus areira

Pepper Tree

Solanum nigrum

Black-berry Nightshade

Sonchus oleraceus

Common Sowthistle

Xanthium occidentale

Noogoora Burr

Australian natives not indigenous to the locality
Brachychiton populneus

Kurrajong

Eucalyptus sp. 1

A mallee (red flower)

Eucalyptus sp. 2

A mallee (cream flower)

Paraserianthes lophantha

Cape Leeuwin Wattle

Pittosporum undulatum

Sweet Pittosporum

Tooleybuc Bridge Replacement
Biodiversity assessment

Appendix 5
Fauna species recorded during field survey

Tooleybuc Bridge Replacement
Biodiversity assessment

Key to detection:
O
Observed
W
Heard only
C
Motion-activated camera
K
Dead (animal shown to Principal Ecologist by nearby resident)
P
Scat
AR
Acoustic recording
T
Trapped
Anecdotal Records by members of the Tooleybuc community who approached the
Principal Ecologist during the field survey.
Fauna species detected during the field survey.
Taxa

Common Name

Scientific Name

Amphibia

Emerald-spotted Tree Frog

Litoria peronii

W

Aves

Inland Thornbill

Acanthiza apicalis

O

Aves

Yellow Thornbill

Acanthiza nana

O

Aves

Buff-rumped Thornbill

Acanthiza reguloides

O

Aves

Spiny-cheeked Honeyeater

Acanthagenys rufogularis

W

Aves

Pacific Black Duck

Anas superciliosa

O

Aves

Australasian Darter

Anhinga novaehollandiae

O

Aves

White-breasted Woodswallow

Artamus leucorynchus

O

Aves

Sulphur-crested Cockatoo

Cacatua galerita

O

Aves

Little Corella

Cacatua sanguinea

O

Aves

Pink Cockatoo

Cacatua leadbeateri

Aves

Azure Kingfisher

Ceyx azureus

O

Aves

Maned Duck

Chenonetta jubata

O

Aves

Feral pigeon

Columba livia

O

Aves

Black-faced Cuckoo Shrike

Coracina novaehollandiae

O

Aves

White-winged Chough

Corcorax melanorhamphos

O

Aves

Australian Raven

Corvus coronoides

Aves

Little Raven

Corvus mellori

O

Aves

Pied Butcherbird

Cracticus nigrogularis

O

Aves

Australian Magpie

Cracticus tibicen

O

Aves

Laughing Kookaburra

Dacelo novaeguineae

O

Aves

Mistletoebird

Dicaeum hirundinaceum

W

Aves

White-faced Heron

Egretta novaehollandiae

O

Aves

Blue-faced Honeyeater

Entomyzon cyanotis

O

Aves

Galah

Eolophus roseicapillus

O

Aves

Eastern Yellow Robin

Eopsaltria australis

W

Tooleybuc Bridge Replacement
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Detection

Anectodal

O, C

Taxa

Common Name

Scientific Name

Aves

Dusky Moorhen

Gallinula tenebrosa

O

Aves

Musk Lorikeet

Glossopsitta concinna

O

Aves

Little Lorikeet

Glossopsitta pusilla

O

Aves

Purple-crowned Lorikeet

Glossopsitta porphyrocephala

O

Aves

Magpie-lark

Grallina cyanoleuca

O

Aves

Singing Honeyeater

Gavicalis virescens

O

Aves

Whistling Kite

Haliastur sphenurus

O

Aves

Welcome Swallow

Hirundo neoxena

O

Aves

White-plumed Honeyeater

Lichenostomus penicillatus

O

Aves

Superb Fairy-wren

Malurus cyaneus

O

Aves

Variegated Fairy-wren

Malurus lamberti

O

Aves

Noisy Miner

Manorina melanocephala

O

Aves

Rainbow Beeater

Merops ornatus

Aves

Black Kite

Milvus migrans

O

Aves

Southern Boobook

Ninox novaeseelandiae

W

Aves

Nankeen Night-Heron

Nycticorax caledonicus

W

Aves

Crested Pigeon

Ocyphaps lophotes

O

Aves

Rufous Whistler

Pachycephala rufiventris

O

Aves

Spotted Pardalote

Pardalotus punctatus

O

Aves

Striated Pardalote

Pardalotus striatus

O

Aves

Tree Martin

Petrochelidon nigricans

O

Aves

Great Cormorant

Phalacrocorax carbo

O

Aves

Common Bronzewing

Phaps chalcoptera

O

Aves

Crimson Rosella

Platycercus elegans

O

Aves

Eastern Rosella

Platycercus eximius

O

Aves

Tawny Frogmouth

Podargus strigoides

O

Aves

Red-rumped Parrot

Psephotus haematonotus

O

Aves

Willie Wagtail

Rhipidura leucophrys

O

Aves

Weebill

Smicrornis brevirostris

O

Aves

Common Starling

Sturnus vulgaris

O

Aves

Straw-necked Ibis

Threskiornis spinicollis

O

Aves

Common Blackbird

Turdus merula

O

Aves

Eastern Barn Owl

Tyto javanica

O

Mammalia

Feathertail glider

Acrobates pygmaeus

K
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Detection

O,W

Taxa

Common Name

Scientific Name

Mammalia

White-striped free-tailed bat

Austronomus australis

AR

Mammalia

Dingo, Domestic Dog

Canis lupus

P. C

Mammalia

Gould's wattled bat

Chalinolobus gouldii

AR, T

Mammalia

Chocolate wattled bat

Chalinolobus morio

AR

Mammalia

Little pied bat

Chalinolobus picatus

AR

Mammalia

Cat

Felis catus

P

Mammalia

Brown Hare

Lepus europaeu

O

Mammalia

Inland freetail bat

Mormopterus species 3

AR, T

Mammalia

Southern freetail bat

Mormopterus species 4

AR, T

Mammalia

Eastern free-tailed bat

Mormopterus ridei

AR, T

Mammalia

Large-footed myotis

Myotis macropus

AR

Mammalia

Lesser long-eared bat

Nyctophilus geoffroyi

Mammalia

Long-eared bat

Nyctophilus sp. (?corbeni)

Mammalia

Rabbit

Oryctolagus cuniculus

O

Mammalia

Inland broad-nosed bat

Scotorepens balstoni

T

Mammalia

Little broad-nosed bat

Scotorepens greyii

AR

Mammalia

Yellow-bellied Sheathtail Bat

Saccolamus flaviventris

AR

Mammalia

Common Brushtail Possum

Trichosurus vulpecula

Mammalia

Inland forest bat

Vespadelus baverstocki

Mammalia

Southern forest bat

Vespadelus regulus

Mammalia

Little forest bat

Vespadelus vulturnus

Mammalia

Fox

Vulpes vulpes

Reptilia

Ragged snake-eyed skink

Cryptoblepharus pannosus

O

Reptilia

Eastern robust slider

Lerista punctatovittata

O

Reptilia

Timid slider

Lerista timida

O

Reptilia

South-eastern morethia skink

Morethia boulengeri

O

Reptilia

Eastern bearded dragon

Pogona barbata

O

Reptilia

Red-bellied black snake

Pseudechis porphyriacus

O

Reptilia

Eastern brown snake

Pseudonaja textilis

O

Reptilia

Shingleback

Tiliqua rugosa

R

Reptilia

Lace monitor

Varanus varius

C
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Detection

T
AR

O, C
AR
AR, T
AR
O, C

Tooleybuc Bridge Replacement
Biodiversity assessment

Bird species detected during each 20-minute standard bird survey.
Plot one

No. of
surveys
present

Survey Number

Common Name

Scientific Name

1

2

3

4

5

6

7

8

Australasian Darter

Anhinga novaehollandiae

-

-

P

-

-

-

P

-

Australian Magpie

Cracticus tibicen

P

-

P

-

-

P

-

Australian Raven

Corvus coronoides

P

P

P

P

-

P

Australian Wood Duck

Chenonetta jubata

-

-

-

P

P

Azure Kingfisher

Ceyx azureus

-

-

-

-

Black Kite

Milvus migrans

-

-

-

Black-faced Cuckoo-shrike

Coracina novaehollandiae

-

-

Blue-faced Honeyeater

Entomyzon cyanotis

P

Buff-rumped Thornbill

Acanthiza reguloides

Common Blackbird

10

11

12

13

14

15

16

17

18

19

20

21

22

23

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

2

P

P

-

-

-

-

P

P

P

P

P

P

P

-

P

P

14

-

-

-

-

-

-

-

P

P

-

-

-

-

P

-

-

-

8

-

-

-

-

-

-

P

P

P

-

P

-

-

-

-

-

-

-

6

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

-

-

-

-

-

-

-

-

-

-

-

-

-

-

P

-

-

-

-

-

1

-

-

-

-

-

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

1

P

P

P

P

P

-

-

-

-

-

-

-

-

-

-

P

P

-

-

-

P

P

10

-

-

-

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

Turdus merula

P

P

-

-

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

3

Common Bronzewing

Phaps chalcoptera

-

-

-

-

-

P

-

-

-

P

-

-

-

P

-

-

-

-

P

-

-

-

-

4

Common Starling

Sturnus vulgaris

-

-

-

-

-

-

-

-

-

-

-

-

-

P

-

-

-

P

-

-

-

-

-

2

Crested Pigeon

Ocyphaps lophotes

-

P

-

-

-

-

-

P

-

P

-

-

-

-

P

-

-

P

P

-

-

-

P

7

Crimson Rosella

Platycercus elegans

P

P

-

-

P

P

P

-

P

P

-

-

-

P

P

P

-

P

P

P

P

P

P

16

Dusky Moorhen

Gallinula tenebrosa

-

-

-

-

-

-

P

-

-

-

-

P

P

-

-

-

-

-

-

-

-

-

-

3

Eastern Barn Owl

Tyto javanica

-

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

Eastern Rosella

Platycercus eximius

-

P

P

-

-

-

-

-

-

P

-

-

-

P

P

P

-

P

P

P

P

-

P

11

Eastern Yellow Robin

Eopsaltria australis

-

-

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

Feral pigeon

Columba livia

-

-

-

P

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

2

Galah

Eolophus roseicapillus

P

-

P

P

P

P

P

-

-

P

-

-

-

P

P

P

P

P

P

-

P

P

P

16

Great Cormorant

Phalacrocorax carbo

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

P

1

Inland Thornbill

Acanthiza apicalis

-

-

-

-

-

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1
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9

-

Plot one

No. of
surveys
present

Survey Number

Common Name

Scientific Name

1

2

3

4

5

6

7

8

Laughing Kookaburra

Dacelo novaeguineae

P

-

P

-

P

P

P

-

Little Corella

Cacatua sanguinea

P

-

P

-

P

P

P

Little Raven

Corvus mellori

-

-

-

-

-

-

Magpie-lark

Grallina cyanoleuca

P

P

P

-

P

Mistletoebird

Dicaeum hirundinaceum

-

-

-

-

Musk Lorikeet

Glossopsitta concinna

-

-

-

Nankeen Night-Heron

Nycticorax caledonicus

-

-

Noisy Miner

Manorina melanocephala

P

Pacific Black Duck

Anas superciliosa

Pied Butcherbird

10

11

12

13

14

15

16

17

18

19

20

21

22

23

-

-

-

-

-

P

-

-

-

P

P

-

-

-

-

8

-

-

P

-

-

-

P

P

-

-

P

-

P

-

P

P

12

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

P

P

-

-

-

-

-

-

P

P

P

-

P

-

-

P

-

P

12

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

P

-

-

-

2

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

P

P

P

P

P

-

-

P

P

-

-

-

P

P

P

P

P

P

P

P

P

P

18

-

P

-

-

-

-

-

-

P

P

-

P

P

P

-

P

-

P

-

-

-

P

P

10

Cracticus nigrogularis

-

-

-

P

-

P

-

-

-

-

-

-

-

-

-

-

-

-

P

-

-

-

-

3

Purple-crowned Lorikeet

Glossopsitta porphyrocephala

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

Rainbow Bee-eater

Merops ornatus

-

-

-

-

-

-

-

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

1

Red-rumped Parrot

Psephotus haematonotus

-

-

-

-

-

-

-

-

-

P

P

-

-

-

-

-

-

-

-

-

-

-

-

2

Rock Dove

Columba livia

-

-

-

-

-

-

-

-

-

-

-

-

-

P

P

P

P

-

-

-

P

P

-

6

Rufous Whistler

Pachycephala rufiventris

-

-

-

P

-

P

P

-

P

-

-

-

-

P

-

-

-

-

-

-

-

P

-

6

Singing Honeyeater

Gavicalis virescens

-

-

-

-

-

-

-

-

-

-

-

-

-

-

P

-

-

-

-

-

-

-

-

1

Southern Boobook

Ninox novaeseelandiae

-

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

Spiny-cheeked Honeyeater

Acanthagenys rufogularis

-

-

-

-

-

-

-

-

-

-

-

-

-

-

P

-

-

-

-

-

-

-

-

1

Spotted Pardalote

Pardalotus punctatus

-

-

-

-

-

P

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

2

Straw-necked Ibis

Threskiornis spinicollis

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

Striated Pardalote

Pardalotus striatus

-

-

-

P

-

-

-

P

P

-

-

-

-

P

P

-

-

-

P

P

P

P

-

9

Sulphur-crested Cockatoo

Cacatua galerita

P

-

-

-

-

P

-

-

-

-

-

-

-

-

-

-

P

-

-

-

-

-

-

3
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9

Plot one

No. of
surveys
present

Survey Number

Common Name

Scientific Name

1

2

3

4

5

6

7

8

Superb Fairy-wren

Malurus cyaneus

-

P

P

-

P

P

P

P

Tawny Frogmouth

Podargus strigoides

-

-

-

-

P

-

-

Tree Martin

Petrochelidon nigricans

-

-

-

-

-

P

Variegated Fairywren

Malurus lamberti

-

-

-

-

-

Weebill

Smicrornis brevirostris

-

-

-

-

Welcome Swallow

Hirundo neoxena

-

P

P

Whistling Kite

Haliastur sphenurus

P

P

White-breasted Woodswallow

Artamus leucorynchus

-

White-faced Heron

Egretta novaehollandiae

White-plumed Honeyeater

10

11

12

13

14

15

16

17

18

19

20

21

22

23

P

P

-

-

-

P

P

-

-

-

-

P

P

-

-

12

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

2

-

-

-

-

-

-

-

-

-

P

-

-

-

-

-

-

-

2

-

-

-

-

-

-

-

-

P

-

-

-

-

-

-

-

-

-

1

-

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

P

-

-

P

-

-

-

-

-

-

-

P

P

P

-

-

-

-

P

-

8

-

-

-

-

-

-

-

-

-

-

-

P

-

P

-

-

-

-

-

-

-

4

-

-

-

-

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1

P

-

-

-

-

-

-

-

-

P

-

P

-

-

-

P

-

-

-

-

-

-

-

4

Lichenostomus penicillatus

P

-

-

-

-

-

-

P

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

3

White-winged Chough

Corcorax melanorhamphos

-

-

-

-

-

-

-

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

1

Willie Wagtail

Rhipidura leucophrys

P

-

-

-

-

P

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

2

Yellow Thornbill

Acanthiza nana

-

-

-

-

-

-

-

P

P

P

-

-

-

-

-

-

-

-

-

P

-

-

-

4

15

12

12

13

13

19

14

11

12

19

15

13

13

10

10

11

11

No. of species detected in
survey

Tooleybuc Bridge Replacement
Biodiversity assessment

8

9

6

4

3

7

8

Results of echolocation call analysis for the site in NSW downstream of existing bridge
(Peninsula).
Confidence Ranking
Species

PO

PR

D

Total

Unknown (Definitely a bat
call but poor quality did
not allow for identification

0

0

326

326

Not bat (likely insects)

0

0

136

136

Chalinolobus gouldii

16

14

13

43

Chalinolobus morio

30

9

0

39

Chalinolobus picatus

19

15

0

34

Mormopterus species 3

2

5

2

9

Mormopterus species 4

1

2

0

3

Mormopterus ridei

4

2

0

6

Myotis macropus

3

1

1

5

Nyctophilus (?corbeni)

9

9

5

23

Saccolaimus
flaviventris

0

2

0

2

Scotorepens greyii

3

5

5

13

Vespadelus baverstocki

58

37

2

97

Vespadelus regulus

82

61

22

165

Vespadelus vulturnus

142

106

12

260

Total

369

268

524

1161

Results of echolocation call analysis for the site in NSW upstream of existing bridge
Confidence Ranking
Species

PO

PR

D

Total

Unknown (Definitely a bat
call but poor quality did
not allow for identification

0

0

46

46

Not bat (likely insects)

0

0

20

20

Austronomous australis

0

0

1

1

Chalinolobus gouldii

29

71

132

232

Chalinolobus morio

3

0

0

3

Chalinolobus picatus

1

0

0

1

Mormopterus species 3

6

4

0

10

Mormopterus ridei

0

1

0

1

Tooleybuc Bridge Replacement
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Confidence Ranking
Species

PO

PR

D

Total

Myotis macropus

2

0

0

2

Nyctophilus (?corbeni)

2

0

2

4

Scotorepens greyii

5

7

6

18

Vespadelus baverstocki

6

20

2

28

Vespadelus regulus

29

28

2

59

Vespadelus vulturnus

51

243

19

313

Total

134

374

230

738

Results of echolocation call analysis for the site in Victoria downstream of existing
bridge.
Confidence Ranking
Species

PO

PR

D

Total

Unknown (Definitely a bat
call but poor quality did
not allow for identification

0

0

5

5

Not bat (likely insects)

0

1

55

56

Austronomous australis

0

4

12

16

Chalinolobus gouldii

5

2

3

10

Chalinolobus picatus

5

0

0

5

Mormopterus species 3

1

14

6

21

Mormopterus species 4

0

2

1

3

Mormopterus ridei

0

1

1

2

Myotis macropus

0

3

5

8

Nyctophilus (?corbeni)

0

0

1

1

Saccolaimus
flaviventris

0

1

0

1

Scotorepens greyii

0

1

0

1

Vespadelus baverstocki

2

9

0

11

Vespadelus vulturnus

2

8

1

11

Total

Tooleybuc Bridge Replacement
Biodiversity assessment

Results of echolocation call analysis for the site in Victoria upstream of existing
bridge.
Confidence Ranking
Species

PO

PR

D

Total

Unknown (Definitely a bat
call but poor quality did
not allow for identification

0

0

54

54

Not bat (likely insects)

0

0

31

31

Austronomous australis

0

0

18

18

Chalinolobus gouldii

9

4

0

13

Chalinolobus morio

4

12

2

18

Chalinolobus picatus

3

0

0

3

Mormopterus species 3

4

10

0

14

Mormopterus species 4

1

1

1

3

Mormopterus ridei

1

0

0

1

Myotis macropus

0

1

0

1

Nyctophilus (?corbeni)

1

5

5

11

Saccolaimus
flaviventris

0

1

0

1

Vespadelus baverstocki

5

2

0

7

Vespadelus regulus

5

3

0

8

Vespadelus vulturnus

23

24

0

47

Total

56

63

111

230
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Examples of probable Vespadelus baverstocki sonograms recorded during the field
survey.

Examples of probable Chalinolobus picatus sonograms recorded during the field survey.

Tooleybuc Bridge Replacement
Biodiversity assessment

Examples of probable Myotis macropus sonograms recorded during the field survey.

Tooleybuc Bridge Replacement
Biodiversity assessment

Examples of probable Nyctophilus corbeni sonograms recorded during the field survey.
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Appendix 6
Hollow-bearing tree data

Tooleybuc Bridge Replacement
Biodiversity assessment

ID

DBH
(metres)

1

2.0

1

0

1

0

2

2.0

3

1

1

0

3

1.1

3

0

0

0

4

0.9

1

0

0

0

5

0.8

1

0

0

0

6

1.2

2

0

0

0

7

0.8

0

2

0

0

8

2.0

4

0

0

0

9

1.9

1

1

0

0

10

2.3

1

1

0

0

11

1.8

3

0

2

0

12

1.8

2

0

0

0

13

1.3

2

0

0

0

14

4.5

0

3

0

0

15

2.3

0

1

1

2

16

1.3

0

2

0

0

17

1.8

2

0

1

0

18

1.4

2

0

0

0

19

1.4

1

0

1

0

20

1.2

0

1

1

0

21

3.0

1

2

0

1

22

1.2

1

0

1

0

23

1.3

1

0

0

0

24

1.5

3

0

0

0

25

1.5

2

0

0

0

26

1.1

0

O

1

0

27

1.3

2

0

0

0

28

0.7

1

0

0

0

29

1.3

0

2

1

0

30

2.2

0

1

1

0

31

2.0

2

0

0

0

32

3.0

1

0

0

0

33

1.0

1

0

0

0

34

1.2

2

0

0

0

Small
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Medium

Large

X-Large

Comments

ID

DBH
(metres)

35

1.5

0

1

1

1

36

1

1

0

0

0

Coppiced

37

1

1

1

0

0

Coppiced

38

2

1

2

0

0

Coppiced

39

4

1

0

0

0

Coppiced

40

2.0

2

1

0

0

41

1.1

1

1

0

0

42

3

0

2

3

0

43

0.8

0

1

0

0

44

1.6

2

2

0

0

45

3.2

1

3

2

0

46

1.3

2

0

1

0

47

0.8

0

2

0

0

48

1.7

2

0

0

0

49

3

1

0

1

0

50

1.2

2

0

0

0

51

0.7

2

0

0

0

52

3

2

0

0

0

Coppiced

53

4

4

1

0

0

Coppiced

54

1.6

3

1

0

0

55

1

1

1

0

0

Coppiced

56

1

2

0

0

0

Coppiced

57

0.3

1

0

0

0

58

0.6

3

0

0

0

59

0.8

1

0

0

0

60

1.6

0

2

2

0

61

2

1

1

0

0

62

0

0

1

0

0

63

0.7

0

1

0

0

64

0.5

1

0

0

0

65

0.4

0

1

0

0

66

0.5

1

1

0

0

67

1.1

2

1

0

0

68

1.0

2

1

0

0

Small
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Medium

Large

X-Large

Comments

Coppiced

Coppiced

Stag

ID

DBH
(metres)

69

1.9

4

4

2

2

70

4

4

5

2

0

Coppiced

71

5

2

3

1

0

Coppiced

72

1.0

3

2

0

0

73

0.6

2

1

0

0

74

1

2

2

0

0

Stag

75

0

2

0

0

0

Stag

76

1.5

0

2

0

0

77

1.5

2

1

0

0

78

3

3

0

0

0

Coppiced

79

1

2

3

1

0

Stump

80

1

3

0

0

0

Coppiced

81

1.0

6

0

2

0

82

1.2

2

2

1

2

83

2

2

1

2

0

84

0.8

2

3

2

1

85

1.8

5

3

1

0

86

2

2

0

0

0

87

0.7

1

0

0

0

88

1

4

0

0

0

Stag

89

1

2

0

0

0

Coppiced

90

2

4

0

0

0

Coppiced

91

1

2

0

0

0

Coppiced

92

0.5

1

0

0

0

93

0

1

0

0

0

94

1.4

2

0

0

0

95

2

2

0

0

0

Coppiced stag

96

2

1

0

0

0

Stag

97

1.9

2

0

0

0

98

1.0

2

0

0

0

99

1.5

1

1

0

0

100

0.6

1

0

0

0

101

0.6

1

0

0

0

102

0

1

0

0

0

Small
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Medium

Large

X-Large

Comments

Coppiced

Coppiced

Stag

Stag

ID

DBH
(metres)

103

0.6

2

0

0

0

104

0.4

2

0

0

0

105

0.9

1

0

0

0

106

3

0

1

0

0

Coppiced

107

1

3

2

0

0

Stag

108

2

4

2

0

0

Stag

109

1

1

1

0

0

Three trunks

110

0.5

1

0

0

0

4

3

0

0

Coppiced stag in
cattle yard

111

Small

3

Medium

Large

X-Large

Comments

112

2

6

0

0

0

Coppiced stag

113

1

2

0

0

0

Stag

114

1

4

1

0

0

Stag

115

2

4

1

0

0

Coppiced

116

2

4

3

0

0

Coppiced stag

117

2

1

0

0

0

Three trunks

118

1.1

1

0

0

0

119

4

7

2

0

0

120

0.9

2

0

0

0

121

1

3

0

0

0

Stag

122

0

3

0

0

0

Stag

123

1

1

5

1

0

Stag

124

0.5

2

0

0

0

125

1.0

2

0

0

0

126

2

1

3

1

0

127

0.5

2

1

0

0

128

1

3

0

0

0

Stag

129

3

3

0

0

0

Coppiced

130

1.2

2

3

1

131

1

0

2

0

0

Stag stump

132

1.2

5

0

1

0

133

1.2

2

1

1

0

134

1.0

0

1

0

0

135

2.0

5

5

3

0
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Coppiced

Coppiced

ID

DBH
(metres)

136

2

3

2

0

0

Coppiced

137

3

4

4

0

0

Coppiced

138

1

3

0

0

0

Stag

139

0.6

0

1

0

0

140

0.6

5

0

0

0

141

1.4

2

6

0

0

142

1

3

2

0

0

Stag

143

1

6

10

2

0

Stag

144

0

3

0

0

0

Stag

145

1

2

3

2

0

Stag

146

1.0

3

0

0

0

147

1

2

4

0

0

148

1.8

2

0

0

0

149

2

0

2

1

1

150

1.2

2

4

2

0

151

2

0

6

2

0

152

0,8

3

3

1

0

153

1.0

2

3

0

0

154

0.8

0

2

0

0

155

0,8

1

2

0

0

156

0.7

1

2

0

0

157

1.4

10

5

0

0

305

176

54

10

TOTALS

Small

Tooleybuc Bridge Replacement
Biodiversity assessment

Medium

Large

X-Large

Comments

Stag

Stag

Stag

545 HOLLOWS

Appendix 7
Aquatic field and laboratory data
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AusRivAS models and indices
AusRivAS models and indices
Table A-1

Key to SIGNAL scores and indicative water quality conditions

Table A-2

Summary of AusRivAS models available to this study

Table A-3

Key to the AusRivAS bands for Combined Seasons model – Western
Edge

Table A-4

Environmental Predictor Variables

Number of Families
The number of macro-invertebrate families found at a site provides a reasonable
representation of the ecological health of that stream as healthy streams with diverse
habitats generally have more families. Factors such as poor water quality or limited habitat
and presence of pollutants can result in a reduction in the number of families present.

SIGNAL 2 biotic index
SIGNAL (Stream Invertebrate Grade Number – Average Level) is an index of water quality
based on tolerance of aquatic biota to pollution (Chessman 2003). The majority of macroinvertebrate families have been assigned sensitivity grades according to their tolerance or
intolerance to various pollutants with one (1) being most tolerant and ten (10) being most
sensitive to pollution. The index is calculated by summing together the sensitivity grades
for each of the families found at a site that have been assigned a sensitivity grade, then
dividing by the number of graded families present. The output is a single number ranging
from zero to ten. Generally high quality sites have high SIGNAL scores, and low quality
sites have low SIGNAL scores. Water quality conditions associated with SIGNAL index
score is listed in Table A-1.
Table A-1. Key to SIGNAL scores and indicative water quality conditions (EPA 2003).
SIGNAL Score

Tooleybuc Bridge Replacement
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Water Quality Conditions

>7

Excellent

6-7

Clean water

5-6

Doubtful, mild pollution

4-5

Moderate pollution

<4

Severe pollution

EPT Families
EPT is an acronym for pollution sensitive macro-invertebrate taxa – Ephemeroptera
(mayflies), Plecoptera (stoneflies), and Trichoptera (cadssiflies). EPT taxa are most
diverse and most common in upland streams due to their ecological preference for welloxygenated, cool water streams. Consequently, they are uncommon in warmer, slow
flowing waters of lowland areas. Any loss of families in these groups usually indicates
disturbance (Plafkin et al. 1989).

AusRivAS models
AUSRIVAS is a suite of predictive models and software that are routinely used to assess
river health (Davies 2000, Simpson and Norris 2000). AusRivAS generates site-specific
predictions of the macro-invertebrates that should be present in specific stream habitats
under reference conditions. It does this by comparing a test site with a group of reference
sites, which are as free as possible of environmental impacts but have similar physical
and chemical characteristics to those found at the test site.
Output from AusRivAS is a list of the macroinvertebrate taxa and their probabilities of
being found at a test site if it were equivalent to reference quality. The sum of these
probabilities of occurrence gives the number of taxa ‘expected’ to be found at a site. This
can be compared to the number of taxa actually ‘observed’ at a site and expressed as the
ratio O/E – observed/expected number of taxa, giving the O/E score with values ranging
from 0 to 1. Values of zero indicate that none of the expected taxa were found at the site,
whereas values of 1 indicate all of the families expected were found. Values greater than
1 are possible and would indicate that more taxa were found than were predicted by the
model.
The O/E scores derived from the model can be placed into bands representing different
levels of environmental health at a site. Sometimes the AusRivAS models do not produce
an O/E score for a given site as the site is deemed to be ‘outside the experience of the
model’. This indicates that one or a combination of the environmental predictor variables
places the test site beyond the scope of that encompassed by the reference sites used to
build the model. In these cases, no assessment can be made using the AusRivAS index
and assessments must be based on the other biological indices.
AusRivAS models available for the western Riverina region of NSW are based on broad
statewide seasonal (autumn and spring) models for edge and riffle habitats. Riffle habitats
were not assessed during this study. A summary of the models available to this study is
outlined in Table A-2.
Table A-2. Summary of available AusRivAS models relevant to this study
(AusRivAS software v.3.2.0)
Model

Model Name

Spring

NSW – Spring – Edge

The most complete and accurate assessment of ecosystem condition for any given test
site is that based on combined seasons data from both edge and riffle habitats. This
would yield the most the comprehensive list of macro-invertebrate taxa observed for a site
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and, generally, permit the most accurate assessment of ecosystem condition relative to
reference conditions (Coysh et al. 2000). For this study where test sites are situated on
the Murray River in lowlands of western NSW, the most accurate AusRivAS assessment
would be based on the Combined Seasons model for NSW - Autumn + Spring – Western
Edge. A key to the AusRivAS bands used by this model is contained in Table A-3 below.
Table A-3. Key to the AusRivAS bands for Combined Seasons model – Western Edge
(AusRivAS software v. 3.2.0)
Band
Label

Upper
limit

Band Name

Band Description

Band
X

Inf

More biologically diverse
than reference sites.

More taxa found than expected. Potential
biodiversity hot-spot. Possible mild organic
enrichment.

Band
A

1.14

Reference condition

Most/all of the expected families found. Water
quality and/or habitat condition roughly equivalent
to reference sites. Impact on water quality and
habitat condition does not result in a loss of
macroinvertebrate diversity.

Band
B

0.85

Significantly impaired.

Fewer families than expected. Potential impact
either on water quality or habitat quality or both
resulting in loss of taxa.

Band
C

0.57

Severely impaired.

Many fewer families than expected. Loss of
macroinvertebrate biodiversity due to substantial
impacts on water and/or habitat quality.

Band
D

0.29

Extremely impaired.

Few of the expected families remain. Extremely
poor water and/or habitat quality. Highly
degraded.

Environmental Predictor Variables
Environmental predictor variables required for input to the available models include:
Variable

Phys/Chem Description

ALKALINITY

Total carbonates. (mg/l)

ALTITUDE

Height above sea level. (m)

BEDROCK

Percent bedrock in habitat. (%)

BOULDER

Percent boulder [>256mm] in habitat. (%)

COBBLE

Percent cobble [64-256mm] in habitat. (%)

LATITUDE

Latitude of site. (decimal degrees to 4dp)

LOGDFSM

Log 10 [x] Distance from source. (log 10 [m] )

LOGSLOPE1KU

Log 10 [x] Slope: Elevation difference in metres between the middle of the site
and a point 1km upstream. ( log 10 [m]

LONGITUDE

Longitude of site. (decimal degrees to 4dp)

RAINFALL

Mean annual rainfall. (mm)

Data for each of these variables input to the model are provided in Table A-4 below.
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Table A-4. Environmental Predictor Variables (Variables shaded are required for model input).
site

date

ALKALINITY

CATAREA

DFS

LOGDFSM

ALTITUDE

ALT 1km
upstream

Slope

LOGSLOPE1KUS

LATITUDE

LONGITUDE

RAINFALL

BEDROCK

BOULDER

COBBLE

AE1

13/11/2014

20

68750

750

2.8751

70

70

0

0

-35.0256

143.3352

350

0

0

0

AE2

13/11/2014

22

68750

763

2.8825

63

68

5

1

-35.0357

143.3222

350

0

0

10

AE3

13/11/2014

21

68750

752.5

2.8765

69

70

1

0

-35.0299

143.3357

350

0

0

0
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Site Descriptions
SITE AE01 – MURRAY RIVER, UPSTREAM TOOLEYBUC BRIDGE

Spring 2014
a) The view upstream from the start of the AE1 survey reach (accessed via left bank)
showing bare banks and river red gums lining the bank-full extent of the river
channel. b) The view across the river from the left bank towards the right bank. c)
The view downstream from the start of the survey reach showing a continuous extent
of river red gum trees along left and right banks. d) The riparian zone understorey
was moderately disturbed and composed of weedy vegetation. Weed control was
evident with dead woody weeds present on the banks.
SITE DESCRIPTION
Site AE1 is located approximately 2.5 km upstream of the Tooleybuc bridge at a
bend in the river where the Mallee Highway joins the Murray Valley Highway. The
catchment area above site AE1 is approximately 68,750 km2 with land uses
immediately upstream of the site including cropping, grazing, and horticulture.
Stream width at site AE1 ranges from 50 – 70 m and a reach of 500 m length was
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surveyed. The riparian zone is narrow up to 10 m wide with the left bank bounded by
the Mallee Highway and the right bank bounded by horticultural land uses. Riparian
vegetation was dominated by large river red gum trees (Eucalyptus camaldulensis)
and an understorey shrub layer was mostly absent with the exception of an
occasional native cherry (Exocarpos cupressiformis) and weedy mimosa shrub.
Ground cover was sparse and included patches of exotic grasses such as kikuyu.
In-stream aquatic vegetation covered less than 5% of the survey reach in the form of
isolated patches of sedges (Carex spp. and Cyperus spp.) near the waters edge. The
reach comprised edge habitats only. Habitats sampled included bare banks, trailing
bank vegetation, and macrophytes beds where present. The streambed substrate
was estimated to be 80% silt and 20% clay.
MACROINVERTEBRATE COMMUNITY
A total of five (5) macro-invertebrate families were recorded from AE1 in spring 2014.
SIGNAL 2 score (unweighted) = 3.80.
EPT index = 2
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SITE AE02 - MURRAY RIVER, DOWNSTREAM TOOLEYBUC BRIDGE

Spring 2014
a) The view upstream from the start of the AE2 survey reach (accessed via right
bank) showing wide bare banks and an informal boat ramp. b) The view downstream
from the start of the AE2 survey reach showing an increasing slope to top of bank-full
extent. c) Water extraction intake was marked with a navigational flag. d) Water
extraction system was present within the reach.
SITE DESCRIPTION
Site AE2 is located approximately 800m downstream of the Tooleybuc bridge. The
catchment area above site AE2 is approximately 68,750 km2 with land uses
immediately upstream of the site including cropping, grazing, horticulture, the
township of Tooleybuc and sport and recreation reserve. Stream width at site AE2
ranges from 60 – 80 m and a reach of 600 m length was surveyed. The riparian zone
of the right bank is narrow bounded by Tooleybuc township while the riparian zone of
left bank exceeds 30 m and includes crown reserve. Riparian vegetation was
dominated by large river red gum trees (Eucalyptus camaldulensis) (50% cover) with
an understorey layer of native shrubs (30% cover) and exotic grasses (20% cover).
The survey reach comprised edge habitats only. In-stream aquatic vegetation was
absent from within the reach and habitats sampled included bare banks, detritus, and
trailing bank vegetation where present. The streambed substrate was estimated to be
90% silt and 10% cobble.
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MACROINVERTEBRATE COMMUNITY
A total of five (5) macro-invertebrate families were recorded from AE2 in spring 2014.
SIGNAL 2 score (unweighted) = 3.00
EPT index = 1
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SITE AE3 – MURRAY RIVER @ TOOLEYBUC BRIDGE

Spring 2014
a) The view upstream towards the Tooleybuc bridge from the start of the AE3
survey reach (accessed via right bank). b) The view downstream along the right
bank showing the regrowth of the common reed Phragmites australis. c) The view
across the river to the left bank showing streep bank and riparian zone dominated
by river red gums. d) The riparian zone of the right bank was narrow comprised a
single row of river red gums and bounded by parkland.
SITE DESCRIPTION
Site AE3 is located approximately 60m downstream of the Tooleybuc bridge and
accessed from the right bank (NSW side) adjacent to Tooleybuc town centre. The
catchment area above site AE3 is approximately 68,750 km2 with land uses
immediately upstream of the site including cropping, grazing, horticulture and the
township of Tooleybuc. Stream width at site AE3 ranges from 60 - 75m and a
reach of 600 m length was surveyed. The streamside zone of the right bank is
modified with urban development encroaching into the riparian zone with remaining
vegetation comprised of large river red gums and understorey of exotic grasses.
The riparian zone of the left bank is crown reserve characterised by river red gums
and understorey shrub layer. The reach is characterised by steep banks on both
the left and right sides with erosion evident and general lack of stabilising bank
vegetation and edge habitat. Patches of the common reed Phragmites australis are
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beginning to regrow along the right bank. Habitats sampled included mostly bare
bank and detritus with trailing bank vegetation and macrophytes sampled where
present. The substrate within the reach was estimated to be 100% silt.
MACROINVERTEBRATE COMMUNITY
Eight (8) macro-invertebrate families were recorded at AE3 in spring 2014.
SIGNAL 2 score (unweighted) = 2.63
EPT index = 0

Summary of macroinvertebrate taxa collected at each site in Spring 2014.
SIGNAL 2
Family/subHigher Taxon
Order
sensitivity
AE01
AE02
family
grade
Platyhelminthes Tricladida (Flatworms)
Dugesiidae
2
Hirudinea
Rhynchobdellida
Glossiphoniidae
1
(Leeches)
Arhynchobdellida
Hirudinidae
4
Oligochaeta
Unidentified
2
worms
Mollusca
Bivalvia (Bivalves)
Corbiculidae
4
Gastropoda
Lymnaeidae
1
(Snails)
Physidae
1
Planorbidae
2
Unidentified
6
Arachnida
Acarina
mites
Crustacea
Amphipoda
Ceinidae
2
Atyidae
3
✗
✗
Decapoda
(Shrimps, crabs and
Palaemonidae
4
yabbies)
Parastacidae
4
Insecta
Odonata
Aeshnidae
4
(Dragonfly and Damselfly
Corduliidae
5
larvae)
Coenagrionidae
2
Hemicorduliidae
5
Lestidae
1
Argiolestidae
5
Synlestidae
7
Synthemistidae
2
Ephemeroptera (Mayfly
Baetidae
5
✗
larvae)
Caenidae
✗
Leptophlebiidae
8
Tricoptera (Caddisfly
Hydroptilidae
4
larvae)
Leptoceridae
6
✗
Plectoptera (Stonefly
Notonemouridae
6
larvae)
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AE03

✗
✗

Higher Taxon

Order
Coleoptera (Beetles)

Insecta

Diptera (Fly larvae)

Hemiptera (True bugs)
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SIGNAL 2
sensitivity
grade
Dytiscidae
2
Hydrochidae
4
Hydrophilidae
2
Scirtidae
6
Chironominae
3
Orthocladinae
4
Tanypodinae
4
Culicidae
1
Dolichopodidae
3
Sciomyzidae
2
Simuliidae
5
Stratiomyidae
2
Syrphidae
2
Corixidae
2
Naucoridae
2
Notonectidae
1
Pleidae
2
Veliidae
3
Total Number of Families
SIGNAL 2 index
EPT Taxa
Family/subfamily

AE01

AE02

AE03

✗

✗
✗

✗
✗

✗

✗
5
3.80
2

✗
✗

✗

5
3.00
1

✗
8
2.63
0
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Threatened and Migratory Biota Evaluation
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In order to characterise the potential to impact on threatened and migratory biota as
a result of each option, an evaluation of the likelihood of occurrence within the study
area was conducted with consideration of the following factors:
•
•
•
•
•

The presence of potential habitat.
Condition of and approximate extent of potential habitat.
Species occurrence within study area and wider locality.
Consideration of the field survey results.
Knowledge and experience of the Principal Ecologist.

Using this information, the following criteria was applied to each biota within NSW
and Victoria to determine the likelihood of threatened and migratory biota occurrence:
•

•
•

•
•
•

No (no suitable habitat present and the species not previously recorded within
the locality; or in the case of flora, study area extensively searched during the
appropriate time of year for detection and species not present).
Unlikely (no suitable habitat is present, but previously recorded within the
locality).
Low (some suitable habitat present and the species known from the locality.
Species may infrequently visit the study area enroute to foraging resources,
but do not depend on the habitats of the study area for survival).
Moderate (Study area contains habitat that could support a population of a
species).
High (Study area contains habitat that is likely to support a population of the
species including roosting, breeding and foraging habitat).
Yes (Species recorded during the field survey, or recently recorded in the
study area).

Evaluation of the likelihood of threatened and migratory biota occurring within
the NSW portion of the study area.

Common Name
Scientific Name
Legal Status

Habitat

Recorded
during
survey

Recorded
previously
in locality

Likelihood
of biota
occurring
within
Study
Area

No

Yes

Low

AVIFAUNA
Magpie Goose
Anseranas
semipalmata
V TSC

Mainly found in shallow
wetlands (less than 1 m
deep) with dense growth
of rushes or sedges.
Equally at home in
aquatic
or
terrestrial
habitats;
often
seen
walking and grazing on
land; feeds on grasses,
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Common Name
Scientific Name
Legal Status

Habitat

Recorded
during
survey

Recorded
previously
in locality

Likelihood
of biota
occurring
within
Study
Area

bulbs and rhizomes.
Fork-tailed Swift
Apus pacificus
M EPBC

Mostly
occurs
over
inlands plains, but can
sometimes be found in
coastal
areas.
The
species is found over dry
and
open
habitats,
including
riparian
woodlands and tea tress
swamps,
low
scrub,
heathland or saltmarsh.

No

No

Low

Great Egret
Ardea alba
M EPBC

Prefers shallow water,
particularly when flowing,
but may be seen on any
watered area, including
damp grasslands.

No, but
recorded
by
AECOM
(2014)

No

Low

Cattle Egret
Ardea ibis
M EPBC

Found in grasslands,
woodlands and wetlands,
and is not common in
arid areas. It also uses
pastures and croplands,
especially
where
drainage is poor. Will
also forage at garbage
dumps, and is often seen
with cattle and other
stock.

No

No

Low

Australian
Bustard
Ardeotis
australis
E TSC

Mainly inhabits tussock
and
hummock
grasslands
and
low
shrublands; occasionally
seen in pastoral and
cropping country.

No

No

No

Australasian
Bittern
Botaurus
poiciloptilus
E TSC
E EPBC

Favours
permanent
freshwater wetlands with
tall, dense vegetation,
particularly
bullrushes
(Typha
spp.)
and
spikerushes (Eleoacharis
spp.).

No

No

Unlikely

Stone Inhabits open forests and
woodlands with a sparse

No

Yes

Unlikely

Bush
Curlew
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Common Name
Scientific Name
Legal Status

Habitat

Recorded
during
survey

Recorded
previously
in locality

Likelihood
of biota
occurring
within
Study
Area

Burhinus
grallarius
E TSC

grassy groundlayer and
complex
microhabitat
structure such as fallen
timber.

Pied Honeyeater
Certhionyx
variegatus
V TSC

This species occurs in
areas of arid and semi
arid
shrublands
dominated by Emu-bush
(Eremophila sp) and
Grevillea sp. It also
inhabits
woodlands,
sandhills
and
inland
ranges
and
granite
outcrops. Sometimes it is
found in coastal areas of
north-western WA.

No

No

No

Chestnut Quailthrush
Cinclosoma
castanotum
V TSC

Occurs in a wide range of
arid
and
semi-arid
habitats; mainly in the
low
shrubs
and
undergrowth of mallee
scrub, but also in Acacia
scrubs, dry sclerophyll
woodland, heath, and
native pine.

No

No

No

Spotted Harrier
Circus assimilis
V TSC

Occurs in grassy open
woodland
including
acacia
and
mallee
remnants, inland riparian
woodland and grassland
and shrub steppe. It is
found most commonly in
native grassland, but also
occurs in agricultural
land, foraging over open
habitats including edges
of inland wetlands.

No

Yes

Moderate

Varied Sittella
Daphoenositta
chrysoptera
V TSC

Inhabits eucalypt forests
and
woodlands,
especially
those
containing rough-barked
species
and
mature
smooth-barked
gums

No

No

Unlikely
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Common Name
Scientific Name
Legal Status

Habitat

Recorded
during
survey

Recorded
previously
in locality

Likelihood
of biota
occurring
within
Study
Area

with dead branches,
mallee
and
Acacia
woodland. Feeds on
arthropods gleaned from
crevices in rough or
decorticating bark, dead
branches, standing dead
trees and small branches
and twigs in the tree
canopy.
White-fronted
Chat
Epthianura
albifrons
V TSC

Found
mostly
in
temperate
to
arid
climates and very rarely
sub-tropical areas, it
occupies foothills and
lowlands up to 1000 m
above sea level. In NSW,
it occurs mostly in the
southern half of the state,
in damp open habitats
along the coast, and near
waterways in the western
part of the state. Usually
found foraging on bare or
grassy ground in wetland
areas.

No

No

No

Grey Falcon
Falco
hypoleucos
E TSC

The Grey Falcon preys
on other birds, mainly
parrots and pigeon but
are known to also eat
reptiles and mammals.
This species is usually
restricted to shrubland,
grassland and wooded
watercourses of arid and
semi-arid areas, although
they
are
sometimes
found in open woodlands
near the coast. Nest sites
are usually high up in
living Eucalypt trees near
water.

No

No

Low

Black Falcon

Widely, but sparsely,
distributed in New South

No

Yes

Moderate
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Common Name
Scientific Name
Legal Status

Habitat

Recorded
during
survey

Recorded
previously
in locality

Likelihood
of biota
occurring
within
Study
Area

Falco subniger
V TSC

Wales, mostly occurring
in inland regions. In New
South Wales there is
assumed to be a single
population
that
is
continuous
with
a
broader
continental
population, given that
falcons are highly mobile,
commonly
travelling
hundreds of kilometres.

Latham's Snipe
Gallinago
hardwickii
M EPBC

Latham's Snipe are seen
in small groups or singly
in freshwater wetlands
generally among dense
cover. They are found in
any vegetation around
wetlands, in sedges,
grasses, lignum, reeds
and rushes and also in
saltmarsh and creek
edges on migration. The
species is also known to
use crops and pasture.

No

No

Low

Painted
Honeyeater
Grantiella picta
V TSC

Inhabits Myall, Brigalow,
Box-Gum
Woodlands
and Box-ironbark Forests
and is a specialist
mistletoe feeder.

No

Yes

Moderate

White-bellied
Sea-eagle
Haliaeetus
leucogaster
M EPBC

Found in coastal habitats
(especially those close to
the
sea-shore)
and
around
terrestrial
wetlands in tropical and
temperate regions of
mainland Australia and
its offshore islands. The
habitats occupied by the
sea-eagle
are
characterised by the
presence of large areas
of open water (larger
rivers, swamps, lakes,
the sea). Birds have

No

Yes

Moderate
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Common Name
Scientific Name
Legal Status

Habitat

Recorded
during
survey

Recorded
previously
in locality

Likelihood
of biota
occurring
within
Study
Area

been recorded in (or
flying over) a variety of
terrestrial habitats.
Black-breasted
Buzzard
Hamirostra
melanosternon
V TSC

This species inhabits a
range of inland habitats,
especially along timbered
watercourses but also
hunts over grasslands. It
is sparsely distributed in
areas that have less than
500mm of rainfall, but
avoids areas of desert.

No

No

Low

Little Eagle
Hieraaetus
morphnoides
V TSC

Occupies open eucalypt
forest, woodland or open
woodland. Sheoak or
acacia woodlands and
riparian woodlands of
interior NSW are also
used. Nests in tall living
trees within a remnant
patch, where pairs build
a large stick nest in
winter.

No

No

Moderate

Caspian Tern
Hydroprogne
caspia
M EPBC

Mostly found in sheltered
coastal embayments and
those with sandy or
muddy
margins
are
preferred. They also
occur on near-coastal or
inland terrestrial wetlands
that are either fresh or
saline, especially lakes
(including
ephemeral
lakes),
waterholes,
reservoirs, rivers and
creeks.

No

Yes

Low

Swift Parrot
Lathamus
discolour
E TSC
E EPBC

Inhabits dry sclerophyll
eucalypt forests and
woodlands.
It
occasionally occurs in
wet sclerophyll forests.

No

No

Unlikely
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Common Name
Scientific Name
Legal Status

Habitat

Recorded
during
survey

Recorded
previously
in locality

Likelihood
of biota
occurring
within
Study
Area

Malleefowl
Leipoa ocellata
E TSC
V EPBC
M EPBC

Predominantly
inhabit
mallee
communities,
preferring the tall, dense
and
floristically-rich
mallee. Less frequently
found in other eucalypt
woodlands,
such
as
Inland
Grey
Box,
Ironbark or Bimble Box
Woodlands with thick
understorey, or in other
woodlands
such
dominated by Mulga or
native Cypress
Pine
species. Prefers areas of
light sandy to sandy loam
soils and habitats with a
dense but discontinuous
canopy and dense and
diverse shrub and herb
layers.

No

No

No

Black-tailed
Godwit
Limosa limosa
V TSC

This species is primarily
coastal dwelling, usually
in
sheltered
bays,
estuaries and lagoons
with
intertidal
mudflat/sandflat
areas.
Inland dwellers require
mudflats also where they
inhabit
areas
where
water may be less than
10cm deep. Areas of
muddy lakes and swamp
are also used. The Blacktailed Godwit roosts and
loafs on low banks of
mud, shell and sandbars
and
is
frequently
recorded in a flock mixed
with Bar-tailed Godwits.

No

No

No

Pink Cockatoo
Cacatua
leadbeateri
V TSC

Inhabits a wide range of
treed and treeless inland
habitats, always within
easy reach of water.

Yes
(records
from
residents)

Yes

High

Tooleybuc Bridge Replacement
Biodiversity assessment

Common Name
Scientific Name
Legal Status

Habitat

Recorded
during
survey

Recorded
previously
in locality

Likelihood
of biota
occurring
within
Study
Area

Square-tailed
Kite
Lophoictinia
isura
V TSC

Found in a variety of
timbered
habitats
including woodlands and
open forests with a
particular preference for
timbered watercourses.

No

No

Moderate

Hooded Robin
(south-eastern
form)
Melanodryas
cucullata
cucullata
V TSC

Prefers lightly wooded
country, usually open
eucalypt
woodland,
acacia scrub and mallee,
often in or near clearings
or open areas. Requires
structurally
diverse
habitats featuring mature
eucalypts,
saplings,
some small shrubs and a
ground
layer
of
moderately tall native
grasses.

No

Yes

Unlikely,
structurally
diverse
habitat has
very small
area

Black-chinned
Honeyeater
(eastern
subspecies)
Melithreptus
gularis gularis
V TSC

Occupies
the
upper
levels of drier open forest
or woodland dominated
by Box and Ironbark
especially
Mugga
Ironbark, White Box,
Inland Grey Box and
Forest Red Gum. Forests
of
smooth
bark,
stringybark, ironbark and
tea trees are also known
to be used. Their feeding
territories can be large,
up to 5 ha in area.

No

No

No

Rainbow
Beeeater
Merops ornatus
M EPBC

Most often found in open
forests, woodlands and
shrublands, and cleared
areas,
usually
near
water. It can be found on
farmlands
and
the
species will use disturbed
sites such as quarries,
cuttings and mines to
build its nesting tunnels.

Yes

Yes

Yes

Tooleybuc Bridge Replacement
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Satin Flycatcher
Myiagra
cyanoleuca
M EPBC

Inhabit heavily vegetated
gullies
in
eucalypt
dominated forests and
taller woodlands, and on
migration,
occur
in
coastal
forests,
woodlands, mangroves
and drier woodlands and
open forests.

No

No

No

Barking Owl
Ninox connivens
V TSC

Inhabits woodland and
open forest, including
fragmented
remnants
and
partly
cleared
farmland. Requires very
large
permanent
territories
in
most
habitats due to sparse
prey
densities.
Monogamous pairs hunt
over as much as 6000
ha, with 2000 ha being
more typical in NSW
habitats.
In
western
NSW, this species is
largely
confined
to
riparian areas where
suitable
habitat
also
occurs.

No

Yes

High

Blue-billed Duck
Oxyura australis
V TSC

Prefers deep water in
large
permanent
wetlands and swamps
with
dense
aquatic
vegetation. Will feed by
day far from the shore,
particularly if dense cover
is available in the central
parts of the wetland.

No

Yes

Low

Gilbert's Whistler
Pachycephala
inornata
V TSC

Widely
recorded
in
Mallee shrublands and
also
box-ironbark
woodlands, Cypress Pine
and Belah woodlands
and River Red Gum

No

No

Low

Tooleybuc Bridge Replacement
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of biota
occurring
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Forests. In the Mallee
areas, an understorey of
spinifex and low shrubs
such as wattles, hakeas,
senna and hopbushes
are
preferred.
Its
preferred
foods
are
beetles,
caterpillars,
spiders
and
ants,
occasionally seeds and
fruit are eaten. Pairs are
thought
to
defend
territories year round and
do not appear to venture
far from their home area.
Plains-wanderer
Pedionomus
torquatus
E TSC
V EPBC

Live in semi-arid, lowland
native grasslands that
typically occur on hard
red-brown soils. These
grasslands support a
high diversity of plant
species,
including
a
number of state and
nationally
threatened
species.

No

Yes

Unlikely

Regent
Parrot
(eastern
subspecies)
Polytelis
anthopeplus
monarchoides
E TSC
V EPBC

The species nests within
River Red Gum forests
along
the
Murray,
Wakool
and
lower
Murrumbidgee
Rivers,
and possibly the Darling
River downstream of
Pooncarie. Typical nest
trees are large, mature
healthy trees with many
spouts (though dead
trees are used) and are
usually located close to a
watercourse.

No

Yes

Moderate

Grey-crowned
Babbler (eastern
subspecies)
Pomatostomus

Inhabits open forests and
woodlands,
favouring
inland plains with open
shrub layer, little ground
cover and plenty of fallen

No

Yes

Moderate

Tooleybuc Bridge Replacement
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Recorded
previously
in locality
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occurring
within
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temporalis
temporalis
V TSC

timber and leaf litter.
Feeds mostly on the
ground, especially on the
seeds of native and
exotic melons and on the
seeds of species of
saltbush, wattles and
cypress pines.

Australian
Painted Snipe
Rostratula
australis
E TSC
E EPBC
M EPBC

Inhabits
inland
and
coastal
shallow
freshwater
wetlands,
occurring
in
both
ephemeral
and
permanent wetlands with
grass. Generally only
seen as a single bird.
The breeding wetland
areas are the most
sensitive to this species.

No

No

Unlikely

Painted Snipe
In NSW, this species has
been recorded at the
Rostratula
benghalensis s. Paroo wetlands, Lake
Cowell,
Macquarie
lat.
Marshes and Hexham
E TSC
Swamp. Most common in
E EPBC
the
Murray-Darling
Basin.
Prefers
fringes of
M EPBC
swamps,
dams
and
nearby marshy areas
where there is a cover of
grasses
lignum,
low
scrub or open timber.

No

No

No

Diamond Firetail
Stagonopleura
guttata
V TSC

No

Yes

Moderate

Found in grassy eucalypt
woodlands,
including
Box-Gum
Woodlands
and
Snow
Gum
Woodlands. Also occurs
in open forest, mallee,
Natural
Temperate
Grassland,
and
in
secondary
grassland
derived
from
other
communities.
Often
found in riparian areas

Tooleybuc Bridge Replacement
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occurring
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(rivers and creeks), and
sometimes
in
lightly
wooded farmland.
Freckled Duck
Stictonetta
naevosa
V TSC

Prefers
permanent
freshwater swamps and
creeks with heavy growth
of Cumbungi, Lignum or
Tea-tree. During drier
times they move from
ephemeral
breeding
swamps
to
more
permanent waters such
as lakes, reservoirs, farm
dams
and
sewage
ponds.

No

No

No

Common
Greenshank
Tringa nebularia
M EPBC

This species has been
recorded in most coastal
regions. It is widespread
west
of
the
Great
Dividing
Range,
especially between the
Lachlan
and
Murray
Rivers and the Darling
River drainage basin,
including the Macquarie
Marshes, and north-west
regions.

No

Yes

Unlikely

The Murray Crayfish
originally occurred in the
Murrumbidgee
River
system in NSW and the
ACT, and parts of the
Murray river system in
NSW, Victoria and South
Australia. The species
has also been recorded
from the Lachlan and
Macquarie catchments in
NSW, although the origin
of these populations is
currently unknown, and
may be translocated.

No

Yes

High

CRUSTACEANS
Murray Crayfish
Euastacus
armatus
V FM

Tooleybuc Bridge Replacement
Biodiversity assessment
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Habitat

Recorded
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survey
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previously
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Likelihood
of biota
occurring
within
Study
Area

Murray Crayfish have an
upper altitudinal range of
approximately 750 – 800
m ASL.
FISH
Silver Perch
Bidyanus
bidyanus
V FM
CE EPBC

Prefers fast-flowing, open
waters, especially where
there are rapids and
races, anywhere in the
Murray Darling Basin.

No

Yes

Low

Murray
Hardyhead
Craterocephalus
fluviatilis
CE FM
E EPBC

Able to tolerate a wide
range
of
salines
(euryhaline)
but
is
restricted to moderately
saline
waters.
The
species is found around
the margins of lakes,
wetlands,
backwaters
and billabongs.

No

No

No

Murray Cod
Maccullochella
peeli
V EPBC

Has the ability to live in a
diverse range of habitats,
including clear rocky
streams, to slow flowing,
turbid
rivers
and
billabongs.

No

Yes

High

Macquarie Perch
Macquaria
australasica
E FM
E EPBC

A riverine, schooling
species. It prefers clear
water and deep, rocky
holes with lots of cover.
As well as aquatic
vegetation,
additional
cover may comprise of
large boulders, debris
and overhanging banks.

No

Yes

Unlikely

Trout Cod
Maccullochella
maquariensis
E FM

Known from the Murray
River, Trout Cod tend to
occupy sections of river
with lots of large woody
debris.

No

Yes

High

FROGS
Tooleybuc Bridge Replacement
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of biota
occurring
within
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Southern
Bell
Frog
Litoria raniformis
E TSC
V EPBC

Usually found in or
around permanent or
ephemeral
Black
Box/Lignum/Nitre
Goosefoot
swamps,
Lignum/Typha swamps
and River Red Gum
swamps or billabongs
along floodplains and
river valleys.

No

No

No

Little Pied Bat
Chalinolobus
picatus
V TSC

Occurs in dry open
forest, open woodland,
mulga
woodlands,
chenopod
shrublands,
cypress-pine
forest,
mallee,
Bimbil
box.
Roosts in caves, rock
outcrops, mine shafts,
tunnels, tree hollows and
buildings.

Yes

No

Yes

Southern Myotis
Myotis macropus
V TSC

Forages over streams
and
pools
catching
insects and small fish by
raking their feet across
the water surface.
The distribution of the
south-eastern form of the
Greater Long-eared Bat
coincides with the area of
the Murray Darling Basin
with Pilliga Scrub regions
being the most favoured
area of habitation. This
species roosts in tree
hollows, crevices and
under loose bark. As a
slow flying agile species,
it utilises the understorey
to hunt for non-flying prey
items such as caterpillars
and beetles. They will
also hunt on the ground.

Yes

No

Yes

Possible,
but
unlikey

No

Moderate

MAMMALS

South-eastern
Long-eared Bat
Nyctophilus
corbeni
V TSC
V EPBC

Tooleybuc Bridge Replacement
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This species is more
common
where
vegetation
structure
includes
box/ironbark/cypress
pine in areas along the
western
slopes
and
plains of NSW and
southern Queensland.
Koala
Phascolarctos
cinereus
V TSC
V EPBC

Inhabits
eucalypt
woodlands and forests.
Home range size varies
with quality of habitat,
ranging from less than 2
ha to several hundred
hectares in area.

No

Yes

Low

Yellow-bellied
Sheathtail Bat
Saccolaimus
flaviventris
V TSC

Roosts singly or in
groups of up to six, in
tree
hollows
and
buildings; in treeless
areas they are known to
utilise mammal burrows.

Yes

No

Yes

Inland
Forest
Bat
Vespadelus
baverstocki
V TSC

Roosts in tree hollows
and
abandoned
buildings. Known to roost
in very small hollows in
stunted trees only a few
metres high. The habitat
requirements
of
this
species are poorly known
but it has been recorded
from
a
variety
of
woodland
formations,
including Mallee, Mulga
and River Red Gum.
Most records are from
drier woodland habitats
with riparian areas.

Possible

No

Moderate

This
perennial
speargrass has a tussock
habit and grows to
around 1m. This species

No

No

No

FLORA
A speargrass
Austrostipa
metatoris

Tooleybuc Bridge Replacement
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within
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V TSC
V EPBC

has
a
scattered
distribution and is found
in sandy areas including
sandhills and ridges,
undulating plains and flat
open mallee country with
red to red-brown clayloam to sandy-loam soils.
It is associated with a
number of other species,
including
Eucalyptus
populnea, E. intertexta,
Callitris
glaucophylla,
Casuarina
cristata,
Santalum
acuminatum
and Dodonaea viscosa.

Greencomb
Spider-orchid
Caladenia tensa
E EPBC

Grows on red-brown
sandy loams on rises in
open
woodland
dominated by Yellow
Gum
(Eucalyptus
leucoxylon sens. lat.) and
Rottnest Island Pine
(Callitris preissii). More
recently, the various
habitats for the species
has been described,
including dry Cypresspine
(family
Cupressaceae)/Yellow
Gum
Woodland,
Pine/Box
woodland,
mallee-heath
sites,
heathy woodland and
mallee
woodland,
generally
with
rock
outcrops.

No

No

No

Western Waterstarwort
Callitriche
cyclocarpa
V TSC
V EPBC

In NSW only recorded at
“The Gut” near Koraleigh,
on the floodway from the
Murray to Wakool River,
about 26 km NNW of
Swan Hill. Also found in
Victoria in River Red

No

No

No

Tooleybuc Bridge Replacement
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Scientific Name
Legal Status

Habitat

Gum
(Eucalyptus
camaldulensis)
open
woodland with an open
grassy
understorey
dominated by Warrego
Grass
(Paspalidium
jubiflorum) along river
banks, and with wallaby
grasses
(Austrodanthonia
setacea
and
A.
caespitosa) on ground
less-frequently
inundated.
Slender Darling- The species has been
collected from clay-based
pea
soils, ranging from grey,
Swainsona
red and brown cracking
murrayana
clays to red-brown earths
V TSC
and loams. Grows in a
variety of vegetation
V EPBC
types including bladder
saltbush, black box and
grassland communities
on
level
plains,
floodplains
and
depressions.

Recorded
during
survey

Recorded
previously
in locality

Likelihood
of biota
occurring
within
Study
Area

No

No

No

No

No

High

No

No

Moderate

ENDANGERED POPULATIONS
The western population
of Tandanus tandanus
was originally widely
distributed throughout the
Murray-Darling
River
System
in
NSW,
Queensland, Victoria and
South Australia, with the
exception of the cooler
parts of the southern
tributaries.
This species inhabits
Western
population of the slow-flowing and still
waters of rivers, creeks,
Olive Perchlet
ponds and swamps
(Ambassis

Murray-Darling
Basin population
of Eel Tailed
Catfish
(Tandanus
tandanus)
EP FM Act

Tooleybuc Bridge Replacement
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agassizii)
EP FM Act
THREATENED ECOLOGICAL COMMUNITIES
Acacia melvillei
Shrubland in the
Riverina
and
Murray-Darling
Depression
bioregions
E TSC

Characterised by an
open stratum of large
shrubs or small trees,
which may be reduced to
isolated individuals or
may be absent as a
result of past clearing.
The shrub/tree layer is
dominated by Acacia
melvillei (Yarran), either
in pure stands or with a
range of other less
abundant trees or tall
shrubs.
These
may
include Acacia loderi
(Nelia),
Alectryon
oleifolius
subsp.
canescens
(Rosewood), Casuarina
pauper
(Belah)
and/or
Myoporum
platycarpum
(Sugarwood).

No

No

No

Buloke
Woodlands
of
the Riverina and
Murray-Darling
Depression
Bioregions

Characterised
as
woodland
or
open
woodland with a well
developed
ground
stratum that is usually
grassy, but also includes
many subshrubs and
herbs; some component
communities
have
understoreys that are
predominantly shrubby or
herbaceous. Buloke is
common
to
all
component communities,
but slender cypress-pine
and grey box may be
structurally dominant in

No

Yes

No

E TSC
E EPBC

Tooleybuc Bridge Replacement
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some.
Grey
Box
(Eucalyptus
microcarpa)
Grassy
Woodlands and
Derived Native
Grasslands
of
South-eastern
Australia
E TSC
E EPBC

The typical structure of
the
Grey
Box
(E.
microcarpa)
Grassy
Woodlands and Derived
Native Grasslands of
South-Eastern Australia
ecological community is
a woodland to open
forest with a canopy
dominated by eucalypts
and an understorey with
a moderately dense to
sparse shrub layer and a
ground layer of perennial
and annual native forbs
and graminoids.

No

No

No

Sandhill
Pine
Woodland in the
Riverina,
Murray-Darling
Depression and
NSW
South
Western Slopes
bioregions
E TSC

Sandhill Pine Woodland
typically occupies redbrown loamy sands with
alkaline sub-soils on the
alluvial plain of the
Murray River and its
tributaries, and on parts
of the sandplain in southwestern NSW. White
Cypress Pine is the most
abundant tree species in
Sandhill Pine Woodland.

No

Yes

No

Weeping Myall
Woodlands
E TSC
E EPBC

The
Weeping
Myall
Woodlands occur in a
range
from
open
woodlands to woodlands,
generally 4-12 m high, in
which Weeping Myall
(Acacia pendula) trees
are the sole or dominant
overstorey species. The
understorey of Weeping
Myall Woodlands often
includes an open layer of
shrubs above an open
ground layer of grasses
and herbs, though the

No

No

No

Tooleybuc Bridge Replacement
Biodiversity assessment

Common Name
Scientific Name
Legal Status

Habitat

Recorded
during
survey

Recorded
previously
in locality
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Yes

Yes

Yes

ecological
community
can exist naturally either
as a shrubby or grassy
woodland.
Aquatic
ecological
community in the
natural drainage
system of the
lower
Murray
River catchment
EEC FM

The lower Murray aquatic
ecological
community
includes all native fish
and aquatic invertebrates
within all natural creeks,
rivers and associated
lagoons, billabongs and
lakes of the regulated
portions of the Murray,
Murrumbidgee
and
Tumut rivers, as well as
all their tributaries and
branches.

Tooleybuc Bridge Replacement
Biodiversity assessment

Evaluation of the likelihood of threatened and migratory biota occurring within
the Victorian portion of the study area (DSE = DSE Advisory List).

Common Name
Scientific Name
Legal Status

Habitat

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

AVIFAUNA
Grey Goshawk
Accipiter
novaehollandiae
novaehollandiae
T FFG
V DSE

Found in most forest
types, especially tall
closed forests, including
rainforests.

No

Yes

Unlikely

Azure Kingfisher
Alcedo azurea
NT DSE

Usually
found
in
association with aquatic
habitats such as well
vegetated streams where
waters are slow flowing.
They
also
inhabit
billabongs,
lakes,
swamps, lagoons and
dams. Usually found in
shady
and
often
overhanging vegetation.

Yes, on
Murray
River in
NSW

Yes

Moderate

Australasian
Shoveler
Anas rhynchotis
V DSE

Uses a wide variety of
wetlands; prefers large
permanent
lakes
or
swamps
that
have
abundant cover.

No

Yes

No

Magpie Goose
Anseranas
semipalmata
T FFG
NT DSE

Mainly found in shallow
wetlands (less than 1 m
deep) with dense growth
of rushes or sedges.
Equally at home in
aquatic or
terrestrial
habitats;
often
seen
walking and grazing on
land; feeds on grasses,
bulbs and rhizomes.

No

Yes

Low

Fork-tailed Swift
Apus pacificus
M EPBC

The Fork-tailed Swift
mostly
occurs
over
inlands plains, but can
sometimes be found in
coastal
areas.
The
species is found over dry

No

No

Low

Tooleybuc Bridge Replacement
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and
open
habitats,
including
riparian
woodlands and tea tress
swamps,
low
scrub,
heathland or saltmarsh.
Great Egret
Ardea alba
M EPBC

Prefers shallow water,
particularly when flowing,
but may be seen on any
watered area, including
damp grasslands.

No, but
recorded
by
AECOM
(2014)

No

Low

Cattle Egret
Ardea ibis
M EPBC

Found in grasslands,
woodlands and wetlands,
and is not common in
arid areas. It also uses
pastures and croplands,
especially
where
drainage is poor. Will
also forage at garbage
dumps, and is often seen
with cattle and other
stock.

No

No

Low

Intermediate
Egret
Ardea intermedia
T FFG
E DSE

Occupying
a
great
variety of habitats, the
intermediate egret is
mainly found around
shallow inland freshwater
areas with abundant
emergent
aquatic
vegetation.

No

Yes

Low

Eastern
Great
Egret
Ardea modesta
T FFG
V DSE
M EPBC

Reported in a wide range
of
wetland
habitats
including swamps and
marshes; margins of
rivers and lakes; damp or
flooded
grasslands,
pastures or agricultural
lands;
reservoirs;
sewage treatment ponds;
drainage channels; salt
pans and salt lakes; salt
marshes;
estuarine
mudflats, tidal streams;
mangrove
swamps;

No

Yes

Low

Tooleybuc Bridge Replacement
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coastal lagoons;
offshore reefs.

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area
and

Hardhead
Aythya australis
T FFG
V DSE

Found in freshwater
swamps and wetlands
and
occasionally
in
sheltered estuaries. They
are rarely seen on land
and tend to roost on low
branches and stumps
near the water.

No

Yes

Low

Musk Duck
Biziura lobata
V DSE

Found
in
deep
freshwater lagoons, with
dense reed beds. They
are normally seen singly
or in pairs, but may form
medium to large groups
in the winter.

No

Yes

Unlikely

Australasian
Bittern
Botaurus
poiciloptilus
T FFG
E DSE
E EPBC

Favours
permanent
freshwater wetlands with
tall, dense vegetation,
particularly
bullrushes
(Typha
spp.)
and
spikerushes (Eleoacharis
spp.).

No

No

Unlikely

Stone Inhabits open forests and
woodlands with a sparse
grassy groundlayer and
complex
microhabitat
structure such as fallen
timber.

No

Yes

Unlikely

Prefers shallow fresh to
saline wetlands. The
species is found at
coastal
lagoons,
estuaries, bays, swamps,
lakes,
inundated
grasslands, saltmarshes,
river
pools,
creeks,
floodplains and artificial

No

Yes

Unlikely

Bush
Curlew
Burhinus
grallarius
T FFG
E DSE
Pectoral
Sandpiper
Calidris
melanotos
NT VAL
E EPBC

Tooleybuc Bridge Replacement
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Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

wetlands.
Inland Dotterel
Charadrius
australis
V DSE

Unique among waders
as it is most commonly
found inland in open, arid
country.
Flat
open
habitats are favoured,
including gibber (stony)
plains,
gravel
flats,
claypans and gilgais
(depressions) with a
sparse
growth
of
saltbush, bluebush or
samphire.

No

Yes

Unlikely

Whiskered Tern
Chlidonias
hybridus
javanicus
NT DSE

Breeds on vegetated
inland lakes, marshes
and rivers, mainly in
lowlands. Feeds over
lakes, marshes, and rice
fields, but also over
sprouted farm fields, and
coastal lagoons, tidal
mudflats and estuaries.

No

Yes

Low

Black-eared
Cuckoo
Chrysococcyx
osculans
NT DSE

Usually
found
in
relatively open country,
with shrubs, and widely
spaced trees and also in
open woodland, mostly in
the semi-arid interior.
They can also be found
in
farmland
with
scattered trees. Blackeared Cuckoos migrate
to Australia from the
North via Cape York
peninsula.

No

Yes

Low

Spotted Harrier
Circus assimilis
NT DSE

Occurs in grassy open
woodland
including
acacia
and
mallee
remnants, inland riparian
woodland and grassland
and shrub steppe. It is
found most commonly in
native grassland, but

No

Yes

Moderate

Tooleybuc Bridge Replacement
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Common Name
Scientific Name
Legal Status

Habitat

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

also occurs in agricultural
land, foraging over open
habitats including edges
of inland wetlands.
Brown
Treecreeper
(south-eastern
ssp.)
Climacteris
picumnus
victoriae
NT DSE

Found
in
eucalypt
woodlands
(including
Box-Gum Woodland) and
dry open forest of the
inland slopes and plains
inland of the Great
Dividing Range; mainly
inhabits
woodlands
dominated
by
stringybarks or other
rough-barked eucalypts.
Also found in mallee and
River
Red
Gum
(Eucalyptus
camaldulensis) Forest.

No

No

Moderate

Ground Cuckooshrike
Coracina maxima
T FFG
V DSE

Found over large parts of
the Australian inland,
with the exception of the
Pilbara region in WA and
the Nullarbor in SA.
Cuckoo-shrikes have a
preference for sparsely
vegetated
semi-arid
country, where they hunt
out in the open on the
ground, e.g. in open
grassland.

No

Yes

Unlikely

Emu
Dromaius
novaehollandiae
NT DSE

Emus, with their nomadic
lifestyle,
will
occupy
nearly
all
available
biomes
in
Australia.
Savannah
forest,
grassland,
and
subtropical climates are
preferred. Emus tend to
gravitate toward areas
with standing water and
are seen most often in
savannah areas.

No

Yes

Unlikely

Tooleybuc Bridge Replacement
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Common Name
Scientific Name
Legal Status

Habitat

Black Falcon
Falco subniger
V DSE

Inhabits
woodland,
shrubland, and grassland
in the arid and semi-arid
zones especially wooded
(eucalypt
dominated)
watercourses; it also
uses agricultural land
with scattered remnant
trees. The Falcon is often
associated with streams
or wetlands, visiting them
in search of prey. It uses
standing dead trees as
lookout posts.

No

Yes

Moderate

Latham's Snipe
Gallinago
hardwickii
N FFG
NT DSE
M EPBC

Latham's Snipe are seen
in small groups or singly
in freshwater wetlands
generally among dense
cover. They are found in
any vegetation around
wetlands, in sedges,
grasses, lignum, reeds
and rushes and also in
saltmarsh and creek
edges on migration. The
species is also known to
use crops and pasture.

No

No

Low

Gull-billed Tern
Gelochelidon
nilotica
macrotarsa
T FFG
E DSE

Often uses temporary
water on mudflats or
claypans, saltpans, salt
marshes,
open
floodplains
in
arid
regions where heavy rain
has caused extensive
shallow flooding. Out of
breeding season prefers
lagoons
and
salt
marshes near the coast.

No

Yes

Unlikely

Diamond Dove
Geopelia cuneata
T FFG
NT DSE

Gather in small parties or
flocks in dry open
savanna in mulga areas
often among spinifex or
grasses. They are also

No

Yes

Moderate

Tooleybuc Bridge Replacement
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Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

Common Name
Scientific Name
Legal Status

Habitat

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

often in open riparian
woodland
(beside
waterways).
Painted
Honeyeater
Grantiella picta
T FFG
V DSE

Inhabits Myall, Brigalow,
Box-Gum
Woodlands
and Box-ironbark Forests
and is a specialist
mistletoe feeder.

No

Yes

Moderate

White-bellied
Sea-Eagle
Haliaeetus
leucogaster
T FFG
V DSE
M EPBC

Found in coastal habitats
(especially those close to
the
sea-shore)
and
around
terrestrial
wetlands in tropical and
temperate regions of
mainland Australia and
its offshore islands. The
habitats occupied by the
sea-eagle
are
characterised by the
presence of large areas
of open water (larger
rivers, swamps, lakes,
the sea). Birds have
been recorded in (or
flying over) a variety of
terrestrial habitats.

No

Yes

Moderate

Caspian Tern
Hydroprogne
caspia
T FFG
M EPBC

Mostly found in sheltered
coastal embayments and
those with sandy or
muddy
margins
are
preferred. They also
occur on near-coastal or
inland
terrestrial
wetlands that are either
fresh or saline, especially
lakes
(including
ephemeral
lakes),
waterholes,
reservoirs,
rivers and creeks.

No

Yes

Low

Swift Parrot
Lathamus
discolour

Inhabits dry sclerophyll
eucalypt forests and
woodlands.
It

No

No

Unlikely

Tooleybuc Bridge Replacement
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Common Name
Scientific Name
Legal Status

Habitat

T FFG
E DSE
E EPBC

occasionally occurs in
wet sclerophyll forests.
Forages within habitats
that have been so
significantly cleared that
they are classified as
endangered ecological
communities.
Predominantly
inhabit
mallee
communities,
preferring the tall, dense
and
floristically-rich
mallee. Less frequently
found in other eucalypt
woodlands,
such
as
Inland
Grey
Box,
Ironbark or Bimble Box
Woodlands with thick
understorey, or in other
woodlands
such
dominated by Mulga or
native Cypress Pine
species. Prefers areas of
light sandy to sandy loam
soils and habitats with a
dense but discontinuous
canopy and dense and
diverse shrub and herb
layers.
Inhabits a wide range of
treed and treeless inland
habitats, always within
easy reach of water.

Malleefowl
Leipoa ocellata
T FFG
E DSE
V EPBC
M EPBC

Pink Cockatoo
Lophochroa
leadbeateri
T FFG
V DSE
Hooded
Robin
(south-eastern
form)
Melanodryas
cucullata
cucullata
T FFG
NT DSE

Prefers lightly wooded
country, usually open
eucalypt
woodland,
acacia scrub and mallee,
often in or near clearings
or open areas. Requires
structurally
diverse
habitats featuring mature
eucalypts,
saplings,

Tooleybuc Bridge Replacement
Biodiversity assessment

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

No

No

No

Yes
(records
from
residents)

Yes

High

No

Yes

Unlikely,
structurally
diverse
habitat is
very small
in area

Common Name
Scientific Name
Legal Status

Habitat

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

some small shrubs and a
ground
layer
of
moderately tall native
grasses.
Rainbow
Beeeater
Merops ornatus
M EPBC

Most often found in open
forests, woodlands and
shrublands, and cleared
areas,
usually
near
water. It can be found on
farmlands
and
the
species
will
use
disturbed sites such as
quarries, cuttings and
mines to build its nesting
tunnels.

Yes

Yes

Yes

Satin Flycatcher
Myiagra
cyanoleuca
M EPBC

Inhabit heavily vegetated
gullies
in
eucalypt
dominated forests and
taller woodlands, and on
migration,
occur
in
coastal
forests,
woodlands, mangroves
and drier woodlands and
open forests.

No

No

No

Barking Owl
Ninox connivens
T FFG
E DSE

Inhabits woodland and
open forest, including
fragmented
remnants
and
partly
cleared
farmland. Requires very
large
permanent
territories
in
most
habitats due to sparse
prey densities.

No

Yes

High

Nankeen
Night
Heron
Nycticorax
caledonicus hillii
NT DSE

Found
throughout
Australia, wherever there
is
permanent
water.
Inhabits well-vegetated
wetlands, and is found
along
shallow
river
margins,
mangroves,
floodplains, swamps, and
parks and gardens.

Yes

Yes

Yes

Tooleybuc Bridge Replacement
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Common Name
Scientific Name
Legal Status

Habitat

Crested Bellbird
Oreoica gutturalis
gutturalis
T FFG
NT DSE

Occurs from semi-arid
coastlines to the arid
Australia interior. Found
in acacia shrublands,
eucalypt
woodlands,
spinifex and chenopod
(saltbush)
plains
or
dunes.

No

Yes

Low

Plains-wanderer
Pedionomus
torquatus
T FFG
CE VAL
V EPBC

Live in semi-arid, lowland
native grasslands that
typically occur on hard
red-brown soils. These
grasslands support a
high diversity of plant
species,
including
a
number of state and
nationally
threatened
species.

No

Yes

No

Pied Cormorant
Phalacrocorax
varius
NT DSE

Found in marine habitats
(almost exclusively so in
Western
Australia),
including
estuaries,
harbours and bays. It is
also found in mangroves
and on large inland
wetlands
in
eastern
Australia.

No

Yes

Unlikely

Royal Spoonbill
Platalea regia
NT DSE

Found
in
shallow
freshwater and saltwater
wetlands, intertidal mud
flats and wet grasslands.

No

Yes

Unlikely

Glossy Ibis
Plegadis
falcinellus
NT DSE
M EPBC

Preferred habitat for
foraging and breeding
are fresh water marshes
at the edges of lakes and
rivers, lagoons, floodplains, wet meadows,
swamps,
reservoirs,
sewage ponds, rice-fields
and cultivated areas
under irrigation.

No

Yes

Low

Parrot The species nests within

No

Yes

Moderate

Regent

Tooleybuc Bridge Replacement
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Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

Common Name
Scientific Name
Legal Status

Habitat

(eastern
subspecies)
Polytelis
anthopeplus
monarchoides
T FFG
V DSE
V EPBC

River Red Gum forests
along
the
Murray,
Wakool
and
lower
Murrumbidgee
Rivers,
and possibly the Darling
River downstream of
Pooncarie. Typical nest
trees are large, mature
healthy trees with many
spouts (though dead
trees are used) and are
usually located close to a
watercourse.

Grey-crowned
Babbler (eastern
subspecies)
Pomatostomus
temporalis
temporalis
T FFG
E DSE

Inhabits open forests and
woodlands,
favouring
inland plains with open
shrub layer, little ground
cover and plenty of fallen
timber and leaf litter.
Feeds mostly on the
ground, especially on the
seeds of native and
exotic melons and on the
seeds of species of
saltbush, wattles and
cypress pines.

No

Yes

Moderate

Australian
Painted Snipe
Rostratula
australis
T FFG
CE DSE
E EPBC
M EPBC

Inhabits
inland
and
coastal
shallow
freshwater
wetlands,
occurring
in
both
ephemeral
and
permanent wetlands with
grass. Generally only
seen as a single bird.
The breeding wetland
areas are the most
sensitive to this species.

No

No

Unlikely

Painted Snipe
Generally
inhabits
shallow
terrestrial
Rostratula
benghalensis s. freshwater (occasionally
brackish)
wetlands,
lat.
including temporary and
T FFG
permanent
lakes,
CE DSE
swamps and claypans.

No

No

No

Tooleybuc Bridge Replacement
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Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

Common Name
Scientific Name
Legal Status

Habitat

E EPBC
M EPBC

They also use inundated
or waterlogged grassland
or saltmarsh, dams, rice
crops, sewage farms and
bore drains. Typical sites
include those with rank
emergent tussocks of
grass, sedges, rushes or
reeds, or samphire; often
with scattered clumps of
lignum Muehlenbeckia or
canegrass or sometimes
tea-tree (Melaleuca).

Diamond Firetail
Stagonopleura
guttata
T FFG
NT DSE

Found in grassy eucalypt
woodlands,
including
Box-Gum
Woodlands
and
Snow
Gum
Woodlands. Also occurs
in open forest, mallee,
Natural
Temperate
Grassland,
and
in
secondary
grassland
derived
from
other
communities.
Often
found in riparian areas
(rivers and creeks), and
sometimes
in
lightly
wooded farmland.

No

Yes

Moderate

Apostlebird
Struthidea
cinerea
T FFG

Found in open dry
forests and woodlands
near water. It may also
be found in farmlands
with trees, as well as
along
roadsides,
in
orchards and on golf
courses

No

Yes

Low

Red-backed
Kingfisher
Todiramphus
pyrropygia
pyrropygia
NT DSE

Usually
occurs
throughout drier inland
regions
in
semi-arid
woodland, mulga and
mallee
scrubland,
spinifex and other almost
treeless country, often far

No

Yes

Unlikely
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survey
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Common Name
Scientific Name
Legal Status

Habitat

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
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Area

from water.
Common
Greenshank
Tringa nebularia
V DSE
M EPBC

This species has been
recorded in most coastal
regions. It is widespread
west
of
the Great
Dividing
Range,
especially between the
Lachlan and Murray
Rivers and the Darling
River drainage basin,
including the Macquarie
Marshes, and north-west
regions.

No

Yes

Unlikely

Little Button-quail
Turnix velox
NT DSE

Inhabitant of grassland
and open woodland,
including mallee, mulga,
tussock
grassland,
spinifex and crops.

No

Yes

Low

The Murray Crayfish
originally occurred in the
Murrumbidgee
River
system in NSW and the
ACT, and parts of the
Murray river system in
NSW, Victoria and South
Australia. The species
has also been recorded
from the Lachlan and
Macquarie catchments in
NSW, although the origin
of these populations is
currently unknown, and
may be translocated.
Murray Crayfish have an
upper altitudinal range of
approximately 750 – 800
m ASL.

No

Yes (in
Murray
River)

High

Prefers
fast-flowing,
open waters, especially
where there are rapids

No

Yes (in
NSW)

Low

CRUSTACEANS
Murray Crayfish
Euastacus
armatus
T FFG

FISH
Silver Perch
Bidyanus

Tooleybuc Bridge Replacement
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Common Name
Scientific Name
Legal Status

Habitat

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

bidyanus
T FFG
V DSE
CE EPBC

and races, anywhere in
the Murray Darling Basin.

Murray Cod
Maccullochella
peeli
T FFG
V DSE
V EPBC

Has the ability to live in a
diverse range of habitats,
including clear rocky
streams, to slow flowing,
turbid
rivers
and
billabongs.

No

Yes (in
Murray
River,
NSW)

High

Murray
Hardyhead
Craterocephalus
fluviatilis
T FFG
CE VAL
E EPBC

Able to tolerate a wide
range
of
salines
(euryhaline)
but
is
restricted to moderately
saline
waters.
The
species is found around
the margins of lakes,
wetlands,
backwaters
and billabongs.

No

No

No

Macquarie Perch
Macquaria
australasica
T FFG
E VAL
E EPBC

A riverine, schooling
species. It prefers clear
water and deep, rocky
holes with lots of cover.
As well as aquatic
vegetation,
additional
cover may comprise of
large boulders, debris
and overhanging banks.

No``

Yes (in
NSW)

Unlikely

Usually found in or
around permanent or
ephemeral
Black
Box/Lignum/Nitre
Goosefoot
swamps,
Lignum/Typha swamps
and River Red Gum
swamps or billabongs
along floodplains and
river valleys.

No

No

`No

FROGS
Southern
Bell
Frog
Litoria raniformis
V EPBC

MAMMALS
Tooleybuc Bridge Replacement
Biodiversity assessment

Common Name
Scientific Name
Legal Status

Habitat

Spot-tailed Quoll
Dasyurus
maculatus
maculatus
T FFG
E DSE
E EPBC

Recorded across a range
of habitat types, including
rainforest, open forest,
woodland, coastal heath
and inland riparian forest,
from the sub-alpine zone
to
the
coastline.
Individual animals use
hollow-bearing
trees,
fallen logs, small caves,
rock outcrops and rockycliff faces as den sites.
The distribution of the
south-eastern form of the
Greater Long-eared Bat
coincides with the area of
the Murray Darling Basin
with Pilliga Scrub regions
being the most favoured
area of habitation. This
species roosts in tree
hollows, crevices and
under loose bark. As a
slow flying agile species,
it utilises the understorey
to hunt for non-flying
prey items such as
caterpillars and beetles.
They will also hunt on the
ground

South-eastern
Long-eared Bat
Nyctophilus
corbeni
T FFG
E DSE
V EPBC

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area
No

Yes

Low

Possible,
but
unlikely

No

Moderate

Koala
Phascolarctos
cinereus
V EPBC

Inhabit
eucalypt
woodlands and forests.
Home range size varies
with quality of habitat,
ranging from less than 2
ha to several hundred
hectares in area.

No

Yes

Low

Fat-tailed
Dunnart
Sminthopsis
crassicaudata
NT DSE

Found in a variety of
grasslands,
shrubland,
and open woodland. Fattailed Dunnarts
also
occur in farmland.

No

Yes

Low, given
the
abundance
of cats,
foxes and
dogs

Tooleybuc Bridge Replacement
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Common Name
Scientific Name
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Habitat

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

MOLLUSCS
Mystery Snail
Notopala
sublineata
T FFG
CE DSE

Quite distinct in parts of
its range, tends to merge
around the lower parts of
the Darling River. Occurs
only within the MurrayDarling Basin.

No

Yes

Low

Once fairly common in
the warmer northern
areas of Victoria, the
Carpet Python is now
confined
to
local
populations where it lives
in tree hollows, or
crevices in rocks.

No

Yes

Moderate

Recorded on solonised
brown and red soils, in
low woodland and tall
shrubland, sometimes in
association
with
chenopods.
Usually found on sand
hills
or
low-lying,
undulating sand plain
areas.

No

No

No

No

No

No

Occurs in woodlands and
open woodlands on flats,
ulluvial plains, edges of
clay pans and low
undulating stony hills.

Yes, a
single
plant

No

Yes

No

No

No

No

No

No

REPTILES
Carpet Python
Morelia
spilota
metcalfei
T FFG
E DSE

FLORA
Nealie
Acacia loderi
N FFG
V DSE
Yarran
Acacia melvillei
N FFG
V DSE
Umbrella Wattle
Acacia oswaldii
N FFG
V DSE

Depressions and low
Dwarf Amaranth
lying areas, particularly
Amaranthus
macrocarpus var. on clay soils.
macrocarpus
V DSE
Yellow Cress
Arabidella

Widespread
regions.

Tooleybuc Bridge Replacement
Biodiversity assessment

in

inland

Common Name
Scientific Name
Legal Status

Habitat

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

nasturtium
K DSE
Pointed Saltbush
Atriplex
acutibractea
subsp.
Karoniensis
R DSE

Red sand, calcareous
loam, usually on slightly
saline
soils
(WA).
Scattered
in
mallee
areas.

No

No

No

Mealy Saltbush
Atriplex
pseudocampanul
ata
R DSE

Widespread
and
common in the drier
parts of the mainland
States.

No

No

No

Silver Saltbush
Atriplex
rhagodioides
T FFG
V VAL

Extremely
drought
resistant and can grow
on heavy and saline or
alkaline
soils
with
average rainfall as low as
150mm.

No

No

No

A speargrass
Austrostipa
metatoris
V EPBC

This
perennial
speargrass
has
a
tussock habit and grows
to around 1m. This
species has a scattered
distribution and is found
in sandy areas including
sandhills and ridges,
undulating plains and flat
open mallee country with
red to red-brown clayloam to sandy-loam soils.

No

No

No

Cactus Bossiaea
Bossiaea walker
E DSE

Occurs across the south
of Australia in arid and
semi-arid
regions,
growing on red sand,
clay, limestone or yellow
sand. Mainly grows in
mallee communities.

No

No

No

Sand Brome
Bromus

Usually grows on sandy
soils in drier areas,
widespread.

No

No

No

Tooleybuc Bridge Replacement
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Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
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arenarius
R DSE
Greencomb
Spider-orchid
Caladenia tensa
V DSE
E EPBC

Grows on red-brown
sandy loams on rises in
open
woodland
dominated by Yellow
Gum
(Eucalyptus
leucoxylon sens. lat.) and
Rottnest Island Pine
(Callitris preissii). More
recently, the various
habitats for the species
has
been
described
including dry Cypresspine
(family
Cupressaceae)/Yellow
Gum
Woodland,
Pine/Box
woodland,
mallee-heath
sites,
heathy woodland and
mallee
woodland,
generally
with
rock
outcrops.

No

No

No

Blue Burr-daisy
Calotis cuneifolia
R DSE

Widespread on a wide
variety of soil types and
situations.

No

No

No

Riverina
Bitter- Grows in low-lying areas
adjacent to streams and
cress
swamps.
Cardamine
moirensis
R DSE

No

No

No

Frosted
Goosefoot
Chenopodium
desertorum
subsp.
Desertorum
R DSE

Recorded from mallee
and
leopardwood
communities
on
solonised brown soils
and sandplains; also on
skeletal soils of rocky
hills.

No

No

No

Australian
Dodder

Parasitic on native and
naturalized forbs.

No

No

No

Tooleybuc Bridge Replacement
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Scientific Name
Legal Status

Habitat

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

Cuscuta australis
K DSE
Dwarf Flat-sedge
Cyperus
pygmaeus
V DSE

Grows on open stream
banks and seasonally
wet open floodways, on
clayey
soils;
very
scattered.

No

No

No

Yelka
Cyperus
victoriensis
K DSE

Grows on floodplains and
stream banks inland,
usually on clayey soils;
widespread.

No

No

No

Riverine Flax-lily
Dianella porracea
V DSE

Grows in dry sclerophyll
forest
or
mulga
woodland, often on red
loam soils.

No

No

No

Bristly
Love- Distribution
is
grass
widespread across inland
Australia. Commonly in
Eragrostis
red, brown, grey or black
setifolia
clay and clayey loam
V DSE
plains
and
stony
tablelands;
often
in
alluvial
seasonally
flooded habitats.

No

No

No

Leafy Sea-heath
Frankenia foliosa
R DSE

Far north-west Victorian
Mallee, often near or on
salt lakes.

No

No

No

Bristly Sea-heath
Frankenia
serpyllifolia
R DSE

Grows on flood plains or
heavy grey clays.

No

No

No

Small Nut-heads
Haegiela tatei
V DSE

Clay,
sandy
loam,
gypsum. Saline habitats.

No

No

No

Desert Jasmine
Jasminum
didymum subsp.
Lineare

Grows
in
woodland,
scrub or vine thickets,
often among boulders;
widespread in inland

No

No

No

Tooleybuc Bridge Replacement
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Common Name
Scientific Name
Legal Status

Habitat

V DSE

districts.

Heathy Bluebush
Maireana
oppositifolia
R DSE

Tolerates sandy-clay and
loamy-clay
soils
but
prefers a well-drained
soil.

No

No

No

Doubah
Marsdenia
australis
V DSE

Grows in woodland and
scrub in drier inland
regions.

No

No

No

Waterbush
Myoporum
montanum
R DSE

Grows in sclerophyll
forest, mallee, Bimble
Box and White Cypress
communities;
widespread, especially in
inland districts.
Grows in slow-flowing
water to c. 1.5 m deep,
usually
on
a
mud
substrate, can persist on
drying mud; widespread
in inland districts.

No

No

No

No

No

No

Grows in mallee or open
shrubland on red-brown
loam or yellow-brown
sand on dunes or rocky
slopes.

No

No

No

Diosma
Rice- Grows on sandy soils or
flower
heavier soils, often in
Pimelea
flava mallee shrubland.
subsp.
Dichotoma
R DSE

No

No

No

Glandular
Phebalium
Phebalium
glandulosum
subsp. 1
E DSE

No

No

No

No

No

No

Wavy Marshwort
Nymphoides
crenata
T FFG
V DSE
Satin Daisy-bush
Olearia minor
R DSE

Snowy

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

Widespread in heath,
sclerophyll forest and
mallee.

River Widespread
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in

heath,

Common Name
Scientific Name
Legal Status

Habitat

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

Phebalium
Phebalium
glandulosum
subsp. 2
R DSE

sclerophyll
mallee.

Swamp
Buttercup
Ranunculus
undosus
V DSE

Grows on mud or black
soil,
mostly
in
intermittently wet sites.

No

No

No

Branching
Grows
in
various
Groundsel
communities; widespread
in inland areas.
Senecio
cunninghamii var.
cunninghamii
R DSE

No

No

No

In sandy, loamy plains
between Mount Hope
and the Murray, also
towards
the
Darling
River.
Slender Darling- The species has been
collected
from
claypea
based soils, ranging from
Swainsona
grey, red and brown
murrayana
cracking clays to redT FFG
brown earths and loams.
Grows in a variety of
E DSE
vegetation
types
V EPBC
including
bladder
saltbush, black box and
grassland communities
on
level
plains,
floodplains
and
depressions.

No

No

No

No

No

No

Downy
Swainson-pea
Swainsona
swainsonioides
T FFG

No

No

No

forest

and

Twiggy Sida
Sida intricata
V DSE

Grows
on
heavy,
cracking clays, on gilgai
puffs
in
seasonally
inundated depressions
surrounded by Black Box
woodland, and also in
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Common Name
Scientific Name
Legal Status

Habitat

Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

E DSE

open Grey Box – Buloke
grassy
woodland,
including
relatively
disturbed sites such as
roadside table drains.

Grassland Velleia
Velleia arguta
R DSE

Grows
in
drier
communities on sandy
soils and rocky sites.

No

No

No

Mallee Annualbluebell
Wahlenbergia
tumidifructa
R DSE

Grows in open sites in a
variety
of
plant
communities of arid and
semi-arid regions.

No

No

No

THREATENED ECOLOGICAL COMMUNITIES
Buloke
Woodlands of the
Riverina
and
Murray-Darling
Depression
Bioregions
T FFG
E EPBC

Characterised
as
woodland
or
open
woodland with a well
developed
ground
stratum that is usually
grassy, but also includes
many subshrubs and
herbs; some component
communities
have
understoreys that are
predominantly shrubby or
herbaceous. Buloke is
common
to
all
component communities,
but slender cypress-pine
and grey box may be
structurally dominant in
some.

No

Yes

No

Grey
Box
(Eucalyptus
microcarpa)
Grassy
Woodlands and
Derived
Native
Grasslands
of
South-eastern
Australia

The typical structure of
the
Grey
Box
(E.
microcarpa)
Grassy
Woodlands and Derived
Native Grasslands of
South-Eastern Australia
ecological community is
a woodland to open
forest with a canopy

No

No

No
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Common Name
Scientific Name
Legal Status

Habitat

T FFG
E EPBC

dominated by eucalypts
and an understorey with
a moderately dense to
sparse shrub layer and a
ground layer of perennial
and annual native forbs
and graminoids.

Weeping
Myall The
Weeping
Myall
Woodlands
Woodlands occur in a
range
from
open
E EPBC
woodlands to woodlands,
generally 4-12 m high, in
which Weeping Myall
(Acacia pendula) trees
are the sole or dominant
overstorey species. The
understorey of Weeping
Myall Woodlands often
includes an open layer of
shrubs above an open
ground layer of grasses
and herbs, though the
ecological
community
can exist naturally either
as a shrubby or grassy
woodland.
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Recorded Recorded Likelihood
during
previously
of biota
survey
in locality occurring
within
Study
Area

No

No

No

Appendix 9
Assessment of Significance (TSC Act & FM Act)
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In Section 5A of the EP&A Act are seven factors which are to be considered when
determining if a proposed development or activity ‘is likely to have a significant effect
on the threatened species, populations or ecological communities, or their habitats’.
These seven factors must be taken into account by consent or determining
authorities when considering a development proposal or development application.
This enables a decision to be made as to whether there is likely to be a significant
effect on the species and hence if a Species Impact Statement is required (DECC
2007b).
Appendix 8 found that 20 threatened biota or threatened ecological communities
were known to, or have a moderate to high potential to occur within the study area
based on the evaluation completed. Given this, further assessment by application of
the 7-part test is completed on the following biota:
•
•

•
•

Microchiropteran Bats (Little Pied Bat, Southern Myotis, South-eastern Longeared Bat, Yellow-bellied Sheathtail Bat, Inland Forest Bat).
Woodland Birds (Spotted Harrier, Black Falcon, Painted Honeyeater, Little
Eagle, Square-tailed Kite, Barking Owl, Regent Parrot, Grey-crowned
Babbler, Diamond Firetail).
Aquatic biota (Murray Crayfish, Trout Cod, Murray Cod, Endangered
population of Ell-tailed Catfish, Western population of the Olive Perchlet).
Aquatic Ecological Community of the Lower Murray River.

Microchiropteran Bats (Little Pied Bat, Southern Myotis, South-eastern Longeared Bat, Yellow-bellied Sheathtail Bat)
(a) in the case of a threatened species, whether the action proposed is likely to
have an adverse effect on the life cycle of the species such that a viable
local population of the species is likely to be placed at risk of extinction,
The cave dwellers (Little Pied Bat, Southern Myotis and South-eastern Long-eared
Bat) are also known to roost in culverts, old buildings, bridges and mine shafts and
tree hollows (Churchill 2008) while the remaining species, are known to roost hollowbearing trees. During targeted field surveys, three of these species were confidently
detected within the vicinity of the proposal, these being Little Pied Bat, Southern
Myotis, and Yellow-bellied Sheathtail Bat, while South-eastern Long-eared Bat and
and Inland Forest Bat were potentially present (assumed based on echolocation
calls). The presence of the last two species is considered unlikely on the basis of the
extensive trapping survey completed. With consideration of the precautionary
principle, these species will be assumed present for the purpose of this assessment.
Microchiropteran bats are generally regarded as highly mobile fauna extending their
foraging ranges over tens of kilometres from their roosting sites (Barclay et al. 2000;
Pavey 1998; Pavey and Burwell 2004; Pennay and Freeman 2005). In the context of
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their ecology, the study area is known to provide occupied foraging habitat. Not every
hollow-bearing tree was inspected for signs of microchiropteran bats so these
features may provide roosting or maternity sites. Roost watches were conducted of
the existing timber bridge but not bats were identified leaving the bridge structure.
The yellow option would result in the removal of about 0.85 hectares of native
vegetation and 23 hollow-bearing trees.
The blue option would result in the removal of about 0.17 hectares of native
vegetation and two hollow-bearing trees.
The purple option would result in the removal of about 0.44 hectares and eight
hollow-bearing trees.
The main threats to these species are disturbance to known roost and maternity
sites, and removal of habitat. The removal of a relatively minor level of potential
foraging habitat and likely roosting habitat (as described pending the preferred
option) is considered negligible given the mobile nature of these species. Removal of
hollow-bearing trees and the existing bridge should only be conducted with regard to
the mitigation measures outlined within Chapter 5. Mitigation measures include a
pre-clearance survey for hollow-dependant fauna including microchiropteran bats,
supervision of the removal of the timber decking on the existing bridge, exclusions
zones for areas of retained vegetation and the implementation of a Nest Box Strategy
which must include specific bat boxes and a bat monitoring plan.
With consideration of these factors, it is unlikely that the proposal could have an
adverse effect on the life cycle of these species such that a viable local population is
likely to be placed at risk of extinction.
(b) in the case of an endangered population, whether the action proposed is
likely to have an adverse effect on the life cycle of the species that
constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction,
These species are not listed as an endangered population.
(c) in the case of an endangered ecological community or critically
endangered ecological community, whether the action proposed:
(i)

is likely to have an adverse effect on the extent of the ecological
community such that its local occurrence is likely to be placed at risk
of extinction, or

(ii) is likely to substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be
placed at risk of extinction,
These species are not listed as an endangered ecological community or critically
endangered ecological community.
Tooleybuc Bridge Replacement
Biodiversity assessment

(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a
result of the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated
from other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or
ecological community in the locality,
(i) The yellow option would result in the removal of about 0.85 hectares of
native vegetation and 23 hollow-bearing trees. The blue option would result
in the removal of about 0.17 hectares of native vegetation and two hollowbearing trees. The purple option would result in the removal of about 0.44
hectares and eight hollow-bearing trees. Any option would result in the
removal of the existing timber bridge.
(ii) The yellow, blue or purple option will not isolate or fragment other areas of
habitats given the highly mobile nature of these species.
(iii) The field survey confirmed the potential presence of these species within the
study area. Regardless of the option selected by Roads and Maritime,
riparian woodland will continue to provide roosting and foraging habitat for
these species both within the study area and in the locality. The existing
timber bridge would be removed should the proposal proceed. This structure
was not found to contain any roosting microchiropteran bats, or evidence of
their past occupation. In this context, it is unlikely that the habitat to be
affected is important to the long-term survival of these species in the locality.
(e) whether the action proposed is likely to have an adverse effect on critical
habitat (either directly or indirectly),
No critical habitat has been declared for these species, or within the Wakool LGA
under TSC Act.
(f) whether the action proposed is consistent with the objectives or actions of
a recovery plan or threat abatement plan,
There are currently no recovery plans or threat abatement plans of relevance for
these species.
(g) whether the action proposed constitutes or is part of a key threatening
process or is likely to result in the operation of, or increase the impact of, a
key threatening process.
While the yellow, blue or purple option – bridge and road construction – is not
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recognised as a key threatening process (KTP) under schedule 3 of the TSC Act, the
Clearing of native vegetation, and Removal of dead wood and dead trees, and the
Loss of hollow-bearing trees are of relevance to these species.
The ‘clearing of native vegetation’ is recognised as a major factor contributing to the
loss of biodiversity. Clearing of any area of native vegetation, may lead to impacts on
biological diversity such as habitat fragmentation limiting gene flow between small
isolated populations, which may result in a reduction in the potential for biodiversity to
adapt to environmental change. The yellow option (highest level of impact) would
result in the removal of about 0.85 hectares of native vegetation. However there are
areas of riparian woodland occurring well beyond the boundaries of the study area
and typically along the 32 kilometre length of the Murray River within the locality. This
relatively minor loss of vegetation is considered negligible in the context of the extent
of riparian woodland remaining in the locality.
The ‘removal of dead wood and dead trees’ includes the removal of fallen branches
and litter as general tidying up and the removal of standing dead trees. Dead wood
and dead trees provide essential habitat for a wide variety of native animals. The
Loss of Hollow-bearing trees is also relevant to the yellow, blue or purple options.
The yellow option has the greatest level of impact with 23 hollow-bearing trees to be
removed. Mitigation measures include a pre-clearance survey for hollow-dependant
fauna including microchiropteran bats, supervision of the removal of the timber
decking on the existing bridge, exclusions zones for areas of retained vegetation and
the implementation of a Nest Box Strategy which must include specific bat boxes and
a bat monitoring plan.
With consideration of these factors, the yellow, blue or purple option is unlikely to
result in the operation of, or increase the impact of, a key threatening process with
consideration of the mitigation measures proposed.
Conclusion
This Assessment of Significance has determined that the yellow, blue or purple
option is ‘unlikely’ to have a ‘significant effect’ on Little Pied Bat, Southern Myotis,
South-eastern Long-eared Bat, Yellow-bellied Sheathtail Bat and Inland Forest Bat or
their habitats. Therefore, the yellow, blue or purple option will not require a Species
Impact Statement.

Woodland Birds (Spotted Harrier, Black Falcon, Painted Honeyeater, Little
Eagle, Square-tailed Kite, Barking Owl, Regent Parrot, Grey-crowned Babbler,
Diamond Firetail)
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(a) in the case of a threatened species, whether the action proposed is likely to
have an adverse effect on the life cycle of the species such that a viable
local population of the species is likely to be placed at risk of extinction,
Spotted Harrier, Black Falcon, Painted Honeyeater, Little Eagle, Square-tailed Kite,
Barking Owl, Regent Parrot, Grey-crowned Babbler or Diamond Firetail are all
predicted to occur in the study area. Despite extensive field surveys, none of these
species have been recorded. Section 3.10 provides the local and regional abundance
and habitat for these biota.
The yellow option would result in the removal of about 0.85 hectares of native
vegetation and 23 hollow-bearing trees.
The blue option would result in the removal of about 0.17 hectares of native
vegetation and two hollow-bearing trees.
The purple option would result in the removal of about 0.44 hectares and eight
hollow-bearing trees.
The main threats to these species are the removal of habitat and impacts to known
nesting sites. No evidence of past or current nests were identified within the study
area. Some of the hollow-bearing trees present could provide potential nesting sites
for Barking Owl. Nonetheless, the removal of a relatively minor level of potential
foraging habitat (as described pending the preferred option) is considered negligible
given context of the study area in relation to the local and regional abundance, and
the habitats to be removed (yellow option being worst case). Removal of hollowbearing trees should only be conducted with regard to the mitigation measures
outlined within Chapter 5 including the implementation of a Nest Box Strategy.
With consideration of these factors, it is unlikely that the yellow, blue or purple option
could have an adverse effect on the life cycle of the Spotted Harrier, Black Falcon,
Painted Honeyeater, Little Eagle, Square-tailed Kite, Barking Owl, Regent Parrot,
Grey-crowned Babbler or Diamond Firetail or their habitats, such that a viable local
population (should one occur there) is likely to be placed at risk of extinction.
(b) in the case of an endangered population, whether the action proposed is
likely to have an adverse effect on the life cycle of the species that
constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction,
There are no endangered populations of these species listed within the boundaries of
the Wakool LGA.
(c) in the case of an endangered ecological community or critically
endangered ecological community, whether the action proposed:
(i)

is likely to have an adverse effect on the extent of the ecological
community such that its local occurrence is likely to be placed at risk
of extinction, or
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(ii) is likely to substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be
placed at risk of extinction,
The species subject to this assessment are not listed as an endangered ecological
community or critically endangered ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a
result of the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated
from other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or
ecological community in the locality,
(i) The yellow option would result in the removal of about 0.85 hectares of
native vegetation and 23 hollow-bearing trees. The blue option would result
in the removal of about 0.17 hectares of native vegetation and two hollowbearing trees. The purple option would result in the removal of about 0.44
hectares and eight hollow-bearing trees.
(ii) The yellow, blue or purple option would not isolate or fragment other areas of
habitats given the relatively mobile nature of these species.
(iii) Field survey did not reveal the presence of any of these species within the
study area. Additionally, section 3.10 identifies the local and regional
abundance and potential habitat of these biota in the locality. At worst, the
yellow option provides the greatest level of impact with the loss of about 0.85
hectares of native vegetation and 23 hollow-bearing trees. In the context of
this assessment, it can be strongly asserted that the yellow, blue or purple
option and the habitats that they would remove, are unlikely to be of long
term importance to the survival of these species in the locality.
(e) whether the action proposed is likely to have an adverse effect on critical
habitat (either directly or indirectly),
No critical habitat has been declared for these species under the TSC Act.
(f) whether the action proposed is consistent with the objectives or actions of
a recovery plan or threat abatement plan,
Recovery plans exist for Regent Parrot (Final) and Barking Owl (Draft). In the context
of these plans, the yellow, blue or purple option would be consistent with these plans
in that each will have relatively minor impacts on potential (not known) habitat and
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that extensive areas of habitat remain in the locality.
(g) whether the action proposed constitutes or is part of a key threatening
process or is likely to result in the operation of, or increase the impact of, a
key threatening process.
While the yellow, blue or purple option – bridge and road construction – is not
recognised as a key threatening process (KTP) under schedule 3 of the TSC Act, the
Clearing of native vegetation, and Removal of dead wood and dead trees, and the
Loss of hollow-bearing trees are of relevance to these species.
The ‘clearing of native vegetation’ is recognised as a major factor contributing to the
loss of biodiversity. Clearing of any area of native vegetation, may lead to impacts on
biological diversity such as habitat fragmentation limiting gene flow between small
isolated populations, which may result in a reduction in the potential for biodiversity to
adapt to environmental change. The yellow option (highest level of impact) would
result in the removal of about 0.85 hectares of native vegetation. However there are
areas of riparian woodland occurring well beyond the boundaries of the study area
and typically along the 32 kilometre length of the Murray River within the locality. This
relatively minor loss of vegetation is considered negligible in the context of the extent
of riparian woodland remaining in the locality.
The ‘removal of dead wood and dead trees’ includes the removal of fallen branches
and litter as general tidying up and the removal of standing dead trees. Dead wood
and dead trees provide essential habitat for a wide variety of native animals. The
Loss of Hollow-bearing trees is also relevant to the yellow, blue or purple options.
The yellow option has the greatest level of impact with 23 hollow-bearing trees to be
removed. These trees provide a range of hollows suitable for the suite of fauna the
subject of this significance assessment. Mitigation measures recommended including
the presence of an ecologist during the removal of these trees and a Nest Box
Strategy would minimise the potential for impact to these species.
With consideration of these factors, the yellow, blue or purple option is unlikely to
result in the operation of, or increase the impact of, a key threatening process with
consideration of the mitigation measures proposed.
Conclusion
This Assessment of Significance has determined that the proposed activity is
‘unlikely’ to have a ‘significant effect’ on Spotted Harrier, Black Falcon, Painted
Honeyeater, Little Eagle, Square-tailed Kite, Barking Owl, Regent Parrot, Greycrowned Babbler, Diamond Firetail or their habitat. Therefore, the yellow, blue or
purple option will not require a Species Impact Statement.
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Aquatic Biota (Murray Crayfish, Trout Cod, Murray Cod, Endangered
population of Eel-tailed Catfish, Western population of Olive Perchlet)
(a) in the case of a threatened species, whether the action proposed is likely to
have an adverse effect on the life cycle of the species such that a viable
local population of the species is likely to be placed at risk of extinction,
Murray Crayfish, Trout Cod, Murray Cod are all known from NSW Fisheries surveys
in the locality. Potential direct impacts to these species relating to the construction of
bridge piers and the shading of the river while the removal of riparian vegetation is an
indirect impact.
While field surveys did not specifically target these species through instream
sampling, habitat assessment confirms that the study area provides potential habitat
for these species and previous surveys of NSW Fisheries personnel also confirm
their presence. Discussions with local residents also confirms that Murray Cod and
Murray Crayfish are both known from upstream and downstream of the existing
bridge. While records of some species can be unreliable, both of these species are
easily identifiable. Nonetheless, NSW Fisheries and this Biodiversity assessment,
confirm that both habitat and individuals are present within the study area and in the
Murray River.
Provided detailed mitigation measures outlined in Chapter 5 are fully implemented to
minimise direct and indirect impacts to aquatic and riparian habitats, it is unlikely that
the yellow, blue or purple option could have an adverse effect on the life cycle of the
Murray Crayfish, Trout Cod or Murray Cod their habitats, such that a viable local
population is likely to be placed at risk of extinction.
(b) in the case of an endangered population, whether the action proposed is
likely to have an adverse effect on the life cycle of the species that
constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction,
The Endangered Population of Eel-tailed Catfish and Western Population of Olive
Perchlet are both listed as Endangered populations of relevance to the study area.
Section 3.10.20 and 3.10.21 provides a review of the local and regional abundance
and habitat of both endangered populations. Neither population have been previously
recently recorded within the locality.
Potential direct impacts to these populations relate to the construction of bridge piers
and the shading of the river while the removal of riparian vegetation is an indirect
impact.
While field surveys did not specifically target these species through instream
sampling, habitat assessment confirms that the study area provides potential habitat
for these species.
Provided detailed mitigation measures outlined in Chapter 5 are fully implemented to
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minimise direct and indirect impacts to aquatic and riparian habitats, it is unlikely that
the yellow, blue or purple option could have an adverse effect on the life cycle of
these populations, such that a viable local population is likely to be placed at risk of
extinction.
(c) in the case of an endangered ecological community or critically
endangered ecological community, whether the action proposed:
(i)

is likely to have an adverse effect on the extent of the ecological
community such that its local occurrence is likely to be placed at risk
of extinction, or

(ii) is likely to substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be
placed at risk of extinction,
Murray Crayfish, Trout Cod, Murray Cod, Endangered population of Eel-tailed
Catfish, Western population of the Olive Perchlet are not listed as an endangered
ecological community or critically endangered ecological community.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a
result of the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated
from other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or
ecological community in the locality,
i.

In the absence of a detailed bridge design, impacts to aquatic habitat can
only be estimated. All options would result in shading to the river, while up to
four piers would be needed for the blue and purple options and three for the
yellow option

ii. There is some potential for aquatic habitat to be isolated during construction
should curtain booms be in place for extended period. Mitigation measures
detailed in Chapter 5 reduce to level of potential impact to fish passage.
iii. The aquatic habitats of the study area are considered to be in relatively
good condition given the presence of some riparian vegetation and large
woody debris. It is likely that the habitats present are of importance to the
long-term survival of the aquatic biota the subject of this assessment.
(e) whether the action proposed is likely to have an adverse effect on critical
habitat (either directly or indirectly),
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No critical habitat has been declared for these species under the TSC Act.
(f) whether the action proposed is consistent with the objectives or actions of
a recovery plan or threat abatement plan,
A national recovery plan has been prepared for Murray Cod and Trout Cod. The
yellow, blue and purple options are consistent with the objectives of these plans in
that through detailed design, the area of impact will be reduced to the smallest extent
possible, high quality habitat will be avoided and fish passage will be maintained.
(g) whether the action proposed constitutes or is part of a key threatening
process or is likely to result in the operation of, or increase the impact of, a
key threatening process.
While the yellow, blue or purple option – bridge and road construction – are not
recognised as a key threatening process (KTP) under the FM Act, the Degredation of
native riparian vegetation along NSW watercourses, the removal of large woody
debris from NSW rivers and streams, and increased sedimentation and erosion
during construction is of relevance to these species.
A detailed set of mitigation measures provided in Chapter 5 of this Biodiversity
assessment provide a framework to minimise the potential impacts of these KTP
during construction and operation. With consideration of these factors, the yellow,
blue or purple option is unlikely to result in the operation of, or increase the impact of,
a key threatening process.
Conclusion
This Assessment of Significance has determined that the proposed activity is
‘unlikely’ to have a ‘significant effect’ on Murray Crayfish, Trout Cod, Murray Cod,
Endangered population of Ell-tailed Catfish, Western population of the Olive Perchlet
or their habitat. Therefore, the proposed activity will not require a Species Impact
Statement.

Aquatic Ecological Community of the Lower Murray River
(a) in the case of a threatened species, whether the action proposed is likely to
have an adverse effect on the life cycle of the species such that a viable
local population of the species is likely to be placed at risk of extinction,
Aquatic Ecological Community of the Lower Murray River is not a threatened
species.
(b) in the case of an endangered population, whether the action proposed is
likely to have an adverse effect on the life cycle of the species that
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constitutes the endangered population such that a viable local population
of the species is likely to be placed at risk of extinction,
Aquatic Ecological Community of the Lower Murray River is not an endangered
population.
(c) in the case of an endangered ecological community or critically
endangered ecological community, whether the action proposed:
(i)

is likely to have an adverse effect on the extent of the ecological
community such that its local occurrence is likely to be placed at risk
of extinction, or

(ii) is likely to substantially and adversely modify the composition of the
ecological community such that its local occurrence is likely to be
placed at risk of extinction,
In the absence of a detailed bridge design, the exact location of bridge piers is
currently unknown. However, it is anticipated that up to four piers would be required
regardless of the yellow, blue or purple option. Riparian vegetation in NSW would
also be directly impacts, with 0.85 hectares for the yellow option, 0.17 hectares for
the blue option, and 0.44 hectares for the purple option being removed.
Riparian vegetation is widespread throughout the study area and the locality. About
2.95 hectares of riparian vegetation occur in NSW (relevant to this EEC listing), while
about 703 hectares of riparian vegetation occur in the NSW portion of the locality.
Given these factors, the yellow, blue or purple option is unlikely to have an adverse
effect on the extent of the ecological community such that its local occurrence is
likely to be placed at risk of extinction.
(d) in relation to the habitat of a threatened species, population or ecological
community:
(i) the extent to which habitat is likely to be removed or modified as a
result of the action proposed, and
(ii) whether an area of habitat is likely to become fragmented or isolated
from other areas of habitat as a result of the proposed action, and
(iii) the importance of the habitat to be removed, modified, fragmented or
isolated to the long-term survival of the species, population or
ecological community in the locality,
i.

In the absence of a detailed bridge design, impacts to aquatic habitats
through bridge piers is currently unknown. However, it is anticipated that up to
four piers would be required regardless of the yellow, blue or purple option.
Riparian vegetation in NSW would also be directly impacts, with 0.85
hectares for the yellow option, 0.17 hectares for the blue option, and 0.44
hectares for the purple option being removed.
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ii.

The proposal would not isolate or fragment other areas of habitats further
than those impacts that pre-exist in the study area, around Tooleybuc and in
the locality.

iii.

The habitat of the EEC is widespread across the locality, with up to 703
hectares of riparian vegetation and 32 kilometres of river known with the NSW
portion of the locality. Given this, it is unlikely that the habitat that would be
removed by either the yellow, blue or purple options is of importance to the
long-term survival of the EEC in the locality.

(e) whether the action proposed is likely to have an adverse effect on critical
habitat (either directly or indirectly),
No critical habitat has been declared for this EEC under the TSC Act.
(f) whether the action proposed is consistent with the objectives or actions of
a recovery plan or threat abatement plan,
There is no recovery plan or threatened abatement plan listed for this EEC. However,
should one exist in the future, the nature and extent of the yellow, blue or purple is
likely to be consistent with such a plan given that it direct impacts are relatively minor
and not considered to be of high quality.
(g) whether the action proposed constitutes or is part of a key threatening
process or is likely to result in the operation of, or increase the impact of, a
key threatening process.
While the yellow, blue or purple option – bridge and road construction – are not
recognised as a key threatening process (KTP) under the FM Act, the Degredation of
native riparian vegetation along NSW watercourses, the removal of large woody
debris from NSW rivers and streams, and increased sedimentation and erosion
during construction is of relevance. A detailed set of mitigation measures provided in
Chapter 5 of this Biodiversity assessment provide a framework to minimise the
potential impacts of these KTP during construction and operation. With consideration
of these factors, the yellow, blue or purple option is unlikely to result in the operation
of, or increase the impact of, a key threatening process.
Conclusion
This Assessment of Significance has determined that the proposed activity is
‘unlikely’ to have a ‘significant effect’ on the Aquatic Ecological Community of the
Lower Murray River or their habitat. Therefore, the yellow, blue or purple option will
not require a Species Impact Statement.
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Appendix 10
Assessment of Significance (EPBC Act)
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NSW sections (Yellow, Blue & Purple Option)
Migratory Species

Protected under several international agreements to which Australia is a signatory,
Migratory species are considered Matters of National Environmental Significance
under the EPBC Act.
Seven migratory species were found to have the potential to occur within the vicinity
of the yellow, blue or purple option (Appendix 8). These being Fork-tailed Swift,
Great Egret, Cattle Egret, Latham’s Snipe, White-bellied Sea-eagle and Caspian
Tern, Rainbow Bee-eater.
Under the EPBC Act, an action is likely to have a significant impact on a migratory
species if it substantially modifies, destroys or isolated an area of ‘important habitat’
for the species (DotE 2013). For these species, the study area is not considered to
comprise ‘important habitat’ as it does not contain:
•

•
•
•

Habitat used by a migratory species occasionally or periodically within a region
that supports an ecological significant proportion of the population of the
species.
Habitat that is of critical importance to the species at particular life-cycle
stages.
Habitat used by a migratory species that is at the limit of the species’ range.
Habitat within an area where the species is declining.

Given this, the impacts of either the yellow, blue or purple option on Fork-tailed Swift,
Great Egret, Cattle Egret, Latham’s Snipe, White-bellied Sea-eagle and Caspian
Tern, Rainbow Bee-eater are not likely to be regarded as significant and are not
considered further.

Threatened Species
The NSW portion of the study area including all three options (yellow, blue and
purple) contains potential habitat for three biota listed as threatened under the EPBC
Act; Regent Parrot, Murray Cod and Corben’s Long-eared Bat. The following section
provides significance assessments for these biota.
Vulnerable Species (Corben’s Long-eared Bat)
Will the action lead to a long-term decrease in the size of an important
population of a species?
No. In NSW, the yellow option would result in the permanent loss of about 0.85
hectares of native vegetation. The blue option would result in the permanent loss of
about 0.17 hectares while the purple option would be about 0.44 hectares. There is
no evidence to suggest that an important population exists in consideration of the
riparian woodland that occurs in the locality and the results of this study suggesting
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that at best, population size is small.
Will the action reduce the area of occupancy of an important population?
No. Though the calls of a Nyctophilus sp. were recorded during the field surveys,
there is no evidence to suggest that it was the Corben’s Long-eared Bat or that an
important population occurs. Nonetheless, substantial areas of riparian woodland
providing potential habitat for this species occur across the locality Therefore it is
unlikely that the action will reduce the area of occupancy of an important population.
Will the action fragment an existing population into two or more populations?
No. South-eastern Long-eared Bat is highly mobile and will cross cleared land to
access foraging habitat. It is acknowledged that some roads may affect
microchiropteran bat activity resulting in a potential barrier. Any of the three options
would result in the removal of the existing highway, and the construction and
operation of a new highway. This rationale suggests that should any fragmentation
pre-exist, the proposal would not exacerbate this.
Will the action adversely affect habitat critical to the survival of a species?
No. The habitat present within proximity of the yellow, blue or purple option could not
be construed as habitat critical to the survival of this species. No evidence of roosting
was detected during the field surveys, and extensive areas of woodland in the locality
suggest that they may comprise areas are of greater importance to the species than
the habitats of the study area.
Will the action disrupt the breeding cycle of an important population?
No. the proposal will not disrupt the breeding cycle of an ‘important population’ even
if one did occur there given the mitigation measures proposed. Removal of hollowbearing trees should only be conducted with regard to the mitigation measures
outlined within Chapter 5 including the implementation of a Nest Box Strategy.
Will the action modify, destroy, remove or isolate or decrease the availability
or quality of habitat to the extent that the species is likely to decline?
No. The availability and quality of habitat remaining indicates that the yellow, blue or
purple option is unlikely to impact habitat to the extent this species is likely to decline.
Will the action result in invasive species that are harmful to a vulnerable
species becoming established in the vulnerable species’ habitat?
No. Mitigation measures within Chapter 5 provide a framework to minimise the risk
of weed species becoming established as a result of either of the three options.
Will the action introduce disease that may cause the species to decline?
No. Recommendations within Chapter 5 provide a framework for managing potential
risks to biodiversity.
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Will the action interfere with the recovery of the species?
No. Mitigation measures outlined within Chapter 5 suggest that it is unlikely that the
proposed action would have an impact on the recovery of this species.
Conclusion
With consideration of the assessments completed, the yellow, blue or purple option is
unlikely to have a significant effect on the South-eastern Long-eared Bat as listed by
the EPBC Act.
Based on this, referral to the Commonwealth Minster is not warranted.
Vulnerable Species (Regent Parrot)
Will the action lead to a long-term decrease in the size of an important
population of a species?
No. In NSW, the yellow option would result in the permanent loss of about 0.85
hectares of native vegetation. The blue option would result in the permanent loss of
about 0.17 hectares while the purple option would be about 0.44 hectares. There is
no evidence to suggest that an important population exists in consideration of the
riparian woodland that occurs in the locality and the results of this field survey,
considering no signs of presence, or breeding activity was detected.
Will the action reduce the area of occupancy of an important population?
No. Despite extensive field survey during the breeding season, no Regent Parrot
were recorded suggesting it is unlikely that an important population occurs.
Nonetheless, substantial areas of riparian woodland providing potential habitat for
this species occur across the locality Therefore it is unlikely that the action will reduce
the area of occupancy of an important population, should one occur there in the
future.
Will the action fragment an existing population into two or more populations?
No. The Regent Parrot is a relatively mobile species and one that has been observed
to cross cleared land. They are also known to use woodlands adjacent to roadsides
and frequently feed on spilt grain.
Will the action adversely affect habitat critical to the survival of a species?
No. The habitat present within proximity of the yellow, blue or purple option could not
be regarded as habitat critical to the survival of this species. No evidence of
occupancy or breeding was detected during the field surveys, and extensive areas of
riparian woodland in the locality suggest that they may comprise areas are of greater
importance to the species than the habitats of the study area.
Will the action disrupt the breeding cycle of an important population?
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No. the proposal will not disrupt the breeding cycle of an ‘important population’ even
if one did occur there given the mitigation measures proposed.
Will the action modify, destroy, remove or isolate or decrease the availability
or quality of habitat to the extent that the species is likely to decline?
No. The availability and quality of habitat remaining indicates that the yellow, blue or
purple option is unlikely to impact habitat to the extent this species is likely to decline.
Will the action result in invasive species that are harmful to a vulnerable
species becoming established in the vulnerable species’ habitat?
No. Mitigation measures within Chapter 5 provide a framework to minimise the risk
of weed species becoming established as a result of either of the three options.
Will the action introduce disease that may cause the species to decline?
No. Recommendations within Chapter 5 provide a framework for managing potential
risks to biodiversity.
Will the action interfere with the recovery of the species?
No. Mitigation measures outlined within Chapter 5 suggest that it is unlikely that the
proposed action would have an impact on the recovery of this species.
Conclusion
With consideration of the assessments completed, the yellow, blue or purple option is
unlikely to have a significant effect on the Regent Parrot as listed by the EPBC Act.
Based on this, referral to the Commonwealth Minster is not warranted.
Vulnerable Species (Murray Cod)
Will the action lead to a long-term decrease in the size of an important
population of a species?
No. Despite the lack of bridge design pending a decision on the preferred option,
impacts are restricted to bridge piers within the Murray River and potential shading
by the bridge itself, regardless of the option chosen. Even if an important population
did occur in the study area, the Murray River is extensive, and the population is likely
to be large in the context of the three options.
Will the action reduce the area of occupancy of an important population?
Minor loss. Some bridge piers will be constructed for any of the three options. This
would result in a loss of an area of occupancy, albeit a small area given that some 32
kilometres of river occur within a 10 kilometre radius of the study area. Therefore it is
unlikely that the action will reduce the area of occupancy of an important population.
Will the action fragment an existing population into two or more populations?
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No. Murray Cod is known to migrate along the unregulated lengths of the Murray
River despite the presence of bridge crossings.
Will the action adversely affect habitat critical to the survival of a species?
No. While the length of the Murray River would be regarded as habitat critical to the
survival of this species, the habitats of the study area alone are unlikely to meet that
criteria.
Will the action disrupt the breeding cycle of an important population?
No. Regardless of the option chosen, recommendations outlined in Chapter 5 outline
a framework to avoid the key migration period.
Will the action modify, destroy, remove or isolate or decrease the availability
or quality of habitat to the extent that the species is likely to decline?
No. The availability and quality of habitat remaining indicates that the yellow, blue or
purple option is unlikely to impact habitat to the extent this species is likely to decline.
Will the action result in invasive species that are harmful to a vulnerable
species becoming established in the vulnerable species’ habitat?
No. Mitigation measures within Chapter 5 provide a framework to minimise the risk
of weed species becoming established as a result of the yellow, blue or purple
options.
Will the action introduce disease that may cause the species to decline?
No. Recommendations within Chapter 5 provide a framework for managing potential
risks to biodiversity.
Will the action interfere with the recovery of the species?
No. Mitigation measures outlined within Chapter 5 suggest that it is unlikely that the
proposed action would have an impact on the recovery of this species.
Conclusion
With consideration of the assessments completed, the yellow, blue or purple option is
unlikely to have a significant effect on the Murray Cod as listed by the EPBC Act.
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Victorian sections (Yellow, Blue & Purple Option)
Migratory Species
Protected under several international agreements to which Australia is a signatory,
Migratory species are considered Matters of National Environmental Significance
under the EPBC Act.
Ten migratory species were found to have the potential to occur within the vicinity of
the yellow, blue or purple option (Appendix 8). These being Fork-tailed Swift, Great
Egret, Cattle Egret, Intermediate Egret, Eastern Great Egret, Latham’s Snipe, Whitebellied Sea-eagle, Caspian Tern, Rainbow Bee-eater and Glossy Ibis.
Under the EPBC Act, an action is likely to have a significant impact on a migratory
species if it substantially modifies, destroys or isolated an area of ‘important habitat’
for the species (DotE 2013). For these species, the study area is not considered to
comprise ‘important habitat’ as it does not contain:
•

•
•
•

Habitat used by a migratory species occasionally or periodically within a
region that supports an ecological significant proportion of the population of
the species.
Habitat that is of critical importance to the species at particular life-cycle
stages.
Habitat used by a migratory species that is at the limit of the species’ range.
Habitat within an area where the species is declining.

Given this, the impacts of either the yellow, blue or purple option on Fork-tailed Swift,
Great Egret, Cattle Egret, Intermediate Egret, Eastern Great Egret, Latham’s Snipe,
White-bellied Sea-eagle, Caspian Tern, Rainbow Bee-eater and Glossy Ibis are not
likely to be regarded as significant and are not considered further.

Threatened Species
The Victorian portion of the study area including all three options (yellow, blue and
purple) contains potential habitat for two biota listed as threatened under the EPBC
Act; Regent Parrot, Murray Cod and Corben’s Long-eared Bat. The following section
provides significance assessments for these biota.
Vulnerable Species (Corben’s Long-eared Bat)
Will the action lead to a long-term decrease in the size of an important
population of a species?
No. In Victoria, the yellow option would result in the permanent loss of about 1.05
hectares of native vegetation. The blue option would result in the permanent loss of
about 0.29 hectares while the purple option would be about 0.67 hectares. There is
no evidence to suggest that an important population exists in consideration of the
riparian woodland that occurs in the locality and the results of this study suggesting
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that at best, population size is small.
Will the action reduce the area of occupancy of an important population?
No. Though the calls of a Nyctophilus sp. were recorded during the field surveys,
there is no evidence to suggest that it was the South-eastern Long-eared Bat or that
an important population occurs. Nonetheless, substantial areas of riparian woodland
providing potential habitat for this species occur across the locality Therefore it is
unlikely that the action will reduce the area of occupancy of an important population.
Will the action fragment an existing population into two or more populations?
No. The South-eastern Long-eared Bat is highly mobile and will cross cleared land to
access foraging habitat.
Will the action adversely affect habitat critical to the survival of a species?
No. The habitat present within proximity of the yellow, blue or purple option could not
be construed as habitat critical to the survival of this species. No evidence of roosting
was detected during the field surveys, and extensive areas of riparian woodland in
the locality suggest that they may comprise areas are of greater importance to the
species than the habitats of the study area.
Will the action disrupt the breeding cycle of an important population?
No. the proposal will not disrupt the breeding cycle of an ‘important population’ even
if one did occur there given the mitigation measures proposed.
Will the action modify, destroy, remove or isolate or decrease the availability
or quality of habitat to the extent that the species is likely to decline?
No. The availability and quality of habitat remaining indicates that the yellow, blue or
purple option is unlikely to impact habitat to the extent this species is likely to decline.
Will the action result in invasive species that are harmful to a vulnerable
species becoming established in the vulnerable species’ habitat?
No. Mitigation measures within Chapter 5 provide a framework to minimise the risk
of weed species becoming established as a result of either of the three options.
Will the action introduce disease that may cause the species to decline?
No. Recommendations within Chapter 5 provide a framework for managing potential
risks to biodiversity.
Will the action interfere with the recovery of the species?
No. Mitigation measures outlined within Chapter 5 suggest that it is unlikely that the
proposed action would have an impact on the recovery of this species.
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Conclusion
With consideration of the assessments completed, the yellow, blue or purple option is
unlikely to have a significant effect on the South-eastern Long-eared Bat as listed by
the EPBC Act.
Based on this, referral to the Commonwealth Minster is not warranted.
Vulnerable Species (Regent Parrot)
Will the action lead to a long-term decrease in the size of an important
population of a species?
No. In Victoria, the yellow option would result in the permanent loss of about 1.05
hectares of native vegetation. The blue option would result in the permanent loss of
about 0.29 hectares while the purple option would be about 0.67 hectares. There is
no evidence to suggest that an important population exists in consideration of the
riparian woodland that occurs in the locality and the results of this field survey,
considering no signs of presence, or breeding activity was detected.
Will the action reduce the area of occupancy of an important population?
No. Despite extensive field survey during the breeding season, no Regent Parrot
were recorded suggesting it is unlikely that an important population occurs.
Nonetheless, substantial areas of riparian woodland providing potential habitat for
this species occur across the locality Therefore it is unlikely that the action will reduce
the area of occupancy of an important population, should one occur there in the
future.
Will the action fragment an existing population into two or more populations?
No. The Regent Parrot is highly mobile and has been observed crossing cleared
land.
Will the action adversely affect habitat critical to the survival of a species?
No. The habitat present within proximity of the yellow, blue or purple option could not
be construed as habitat critical to the survival of this species. No evidence of
occupancy or breeding was detected during the field surveys, and extensive areas of
riparian woodland in the locality suggest that they may comprise areas are of greater
importance to the species than the habitats of the study area.
Will the action disrupt the breeding cycle of an important population?
No. the proposal will not disrupt the breeding cycle of an ‘important population’ even
if one did occur there given the mitigation measures proposed.
Will the action modify, destroy, remove or isolate or decrease the availability
or quality of habitat to the extent that the species is likely to decline?
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No. The availability and quality of habitat remaining indicates that the yellow, blue or
purple option is unlikely to impact habitat to the extent this species is likely to decline.
Will the action result in invasive species that are harmful to a vulnerable
species becoming established in the vulnerable species’ habitat?
No. Mitigation measures within Chapter 5 provide a framework to minimise the risk
of weed species becoming established as a result of either of the three options.
Will the action introduce disease that may cause the species to decline?
No. Recommendations within Chapter 5 provide a framework for managing potential
risks to biodiversity.
Will the action interfere with the recovery of the species?
No. Mitigation measures outlined within Chapter 5 suggest that it is unlikely that the
proposed action would have an impact on the recovery of this species.
Conclusion
With consideration of the assessments completed, the yellow, blue or purple option is
unlikely to have a significant effect on the Regent Parrot as listed by the EPBC Act.
Based on this, referral to the Commonwealth Minster is not warranted.
Vulnerable Species (Murray Cod)
Will the action lead to a long-term decrease in the size of an important
population of a species?
No. Despite the lack of bridge design pending a decision on the preferred option,
impacts are restricted to bridge piers within the Murray River and potential shading
by the bridge itself, regardless of the option chosen. Even if an important population
did occur in the study area, the Murray River is extensive, and the population is likely
to be large in the context of either of the three options.
Will the action reduce the area of occupancy of an important population?
No. Some bridge piers will be constructed for any of the three options, but none of
these are likely to be considered a loss of an area of occupancy given that some 32
kilometres of river occur within a 10 kilometre radius of the study area. Therefore it is
unlikely that the action will reduce the area of occupancy of an important population.
Will the action fragment an existing population into two or more populations?
No. Murray Cod is known to migrate along the unregulated lengths of the Murray
River despite the presence of bridge crossings.
Will the action adversely affect habitat critical to the survival of a species?
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No. While the length of the Murray River would be construed at habitat critical to the
survival of this species, the habitats of the study area alone are unlikely to meet that
criteria.
Will the action disrupt the breeding cycle of an important population?
No. Regardless of the option chosen, recommendations outlined in Chapter 5 outline
a framework to avoid the key migration period.
Will the action modify, destroy, remove or isolate or decrease the availability
or quality of habitat to the extent that the species is likely to decline?
No. The availability and quality of habitat remaining indicates that the yellow, blue or
purple option is unlikely to impact habitat to the extent this species is likely to decline.
Will the action result in invasive species that are harmful to a vulnerable
species becoming established in the vulnerable species’ habitat?
No. Mitigation measures within Chapter 5 provide a framework to minimise the risk
of weed species becoming established as a result of the yellow, blue or purple
options.
Will the action introduce disease that may cause the species to decline?
No. Recommendations within Chapter 5 provide a framework for managing potential
risks to biodiversity.
Will the action interfere with the recovery of the species?
No. Mitigation measures outlined within Chapter 5 suggest that it is unlikely that the
proposed action would have an impact on the recovery of this species.
Conclusion
With consideration of the assessments completed, the yellow, blue or purple option is
unlikely to have a significant effect on the Murray Cod as listed by the EPBC Act.

Tooleybuc Bridge Replacement
Biodiversity assessment

Appendix 11
Biodiversity Impact
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and

Offset

Requirements

Biodiversity impact and offset requirements report

This report does not represent an assessment by DELWP of the proposed native vegetation
removal. It provides additional biodiversity information to support moderate and high risk-based
pathway applications for permits to remove native vegetation under clause 52.16 or 52.17 of
planning schemes in Victoria.
Date of issue:
Time of issue:

18/03/2015
4:23 PM

Project ID

DELWP ref: ECL_0020

Tooleybuc_Bridge_Yellow

Summary of marked native vegetation
Risk-based pathway

High

Total extent

5.409 ha

Remnant patches

4.916 ha

Scattered trees

7 trees

Location risk

C

Strategic biodiversity score of all
marked native vegetation

0.827

Offset requirements if a permit is granted
If a permit is granted to remove the marked native vegetation, a requirement to obtain a native vegetation offset will be included
in the permit conditions. The offset must meet the following requirements:
Offset type

General offset

General offset amount (general
biodiversity equivalence units)

1.557 general units

General offset attributes
Vicinity

Mallee Catchment Management Authority (CMA) or the Local Municipal
District where clearing takes place

Minimum strategic biodiversity
score

0.661

1

See Appendices 1 and 2 for details in how offset requirements were determined.
NB: values presented in tables throughout this document may not add to totals due to rounding

1

Minimum strategic biodiversity score is 80 per cent of the weighted average score across habitat zones where a general offset is required
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Next steps
Any proposal to remove native vegetation must meet the application requirements of the high risk-based pathway and it will be
assessed under the high risk-based pathway.
If you wish to remove the marked native vegetation you are required to apply for a permit from your local council. Council will
then refer your application to DELWP for assessment, as required. This report is not a referral assessment by DELWP.
The biodiversity assessment report from NVIM and this biodiversity impact and offset report should be submitted with your
application for a permit to remove native vegetation you plan to remove, lop or destroy.
The Biodiversity assessment report generated by the tool within NVIM provides the following information:

The location of the site where native vegetation is to be removed.

The area of the patch of native vegetation and/or the number of any scattered trees to be removed.

Maps or plans containing information set out in the Permitted clearing of native vegetation – Biodiversity assessment
guidelines

The risk-based pathway of the application for a permit to remove native vegetation
This report provides the following information to meet application requirements for a permit to remove native vegetation:

Confirmation of the risk-based pathway of the application for a permit to remove native vegetation

The strategic biodiversity score of the native vegetation to be removed

Information to inform the assessment of whether the proposed removal of native vegetation will have a significant impact on
Victoria’s biodiversity, with specific regard to the proportional impact on habitat for any rare or threatened species.

The offset requirements should a permit be granted to remove native vegetation.
Additional application requirements must be provided with an application for a permit to remove native vegetation in the
moderate or high risk-based pathways. These include:

A habitat hectare assessment report of the native vegetation that is to be removed

A statement outlining what steps have been taken to ensure that impacts on biodiversity from the removal of native
vegetation have been minimised

An offset strategy that details how a compliant offset will be secured to offset the biodiversity impacts of the removal of
native vegetation.
Refer to the Permitted clearing of native vegetation – Biodiversity assessment guidelines and for a full list and details of
application requirements.
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you credit the State of Victoria as author. The licence does not apply to any
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Disclaimer
This publication may be of assistance to you but the State of Victoria and its
employees do not guarantee that the publication is without flaw of any kind or is
wholly appropriate for your particular purposes and therefore disclaims all liability
for any error, loss or other consequence which may arise from you relying on
any information in this publication.
Obtaining this publication does not guarantee that an application will meet the
requirements of clauses 52.16 or 52.17 of the Victoria Planning Provisions or
that a permit to remove native vegetation will be granted.
Notwithstanding anything else contained in this publication, you must ensure that
you comply with all relevant laws, legislation, awards or orders and that you
obtain and comply with all permits, approvals and the like that affect, are
applicable or are necessary to undertake any action to remove, lop or destroy or
otherwise deal with any native vegetation or that apply to matters within the
scope of clauses 52.16 or 52.17 of the Victoria Planning Provisions.
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Appendix 1 – Biodiversity impact of removal of native vegetation
Habitat hectares
Habitat hectares are calculated for each habitat zone within your proposal using the extent and condition scores in the GIS data
you provided.

Habitat zone

Site assessed condition
score

Extent (ha)

Habitat hectares

RP1

0.550

0.011

0.006

RP2

0.200

3.718

0.744

RP3

0.550

0.009

0.005

RP4

0.470

0.268

0.126

RP5

0.530

0.551

0.292

RP6

0.620

0.124

0.077

RP7

0.530

0.037

0.020

RP8

0.530

0.009

0.005

RP9

0.590

0.032

0.019

ST1

0.200

0.070

0.014

ST2

0.200

0.070

0.014

ST3

0.200

0.070

0.014

ST4

0.200

0.070

0.014

RP10

0.150

0.020

0.003

RP11

0.340

0.022

0.008

ST5

0.200

0.070

0.014

ST6

0.200

0.070

0.014

ST7

0.200

0.070

0.014

RP12

0.530

0.039

0.020

RP13

0.530

0.076

0.040

TOTAL

1.463
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Impacts on rare or threatened species habitat above specific offset threshold
The specific-general offset test was applied to your proposal. The test determines if the proposed removal of native vegetation
has a proportional impact on any rare or threatened species habitats above the specific offset threshold. The threshold is set at
0.005 per cent of the total habitat for a species. When the proportional impact is above the specific offset threshold a specific
offset for that species’ habitat is required.
The specific-general offset test found your proposal does not have a proportional impact on any rare or threatened species’
habitats above the specific offset threshold. No specific offsets are required. A general offset is required as set out below.

Clearing site biodiversity equivalence score(s)
The general biodiversity equivalence score for the habitat zone(s) is calculated by multiplying the habitat hectares by the
strategic biodiversity score.
Habitat zone

Habitat hectares

Strategic biodiversity
score

General biodiversity
equivalence score (GBES)

RP1

0.006

0.967

0.006

RP2

0.744

0.966

0.718

RP3

0.005

0.964

0.005

RP4

0.126

0.761

0.096

RP5

0.292

0.116

0.034

RP6

0.077

0.075

0.006

RP7

0.020

0.697

0.014

RP8

0.005

0.714

0.004

RP9

0.019

0.725

0.014

ST1

0.014

0.714

0.010

ST2

0.014

0.732

0.010

ST3

0.014

0.781

0.011

ST4

0.014

0.796

0.011

RP10

0.003

0.704

0.002

RP11

0.008

0.866

0.007

ST5

0.014

0.704

0.010

ST6

0.014

0.813

0.011

ST7

0.014

0.954

0.013

RP12

0.020

0.918

0.019

RP13

0.040

0.953

0.038
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Mapped rare or threatened species’ habitats on site
This table sets out the list of rare or threatened species’ habitats mapped at the site beyond those species for which the impact
is above the specific offset threshold. These species habitats do not require a specific offset according to the specific-general
offset test.
Species
number

Species common name

Species scientific name

10050

Baillon's Crake

Porzana pusilla palustris

10174

Bush Stone-curlew

Burhinus grallarius

10186

Intermediate Egret

Ardea intermedia

10187

Eastern Great Egret

Ardea modesta

10195

Little Bittern

Ixobrychus minutus dubius

10215

Hardhead

Aythya australis

10238

Black Falcon

Falco subniger

10423

Ground Cuckoo-shrike

Coracina maxima

12177

Bearded Dragon

Pogona barbata

13207

Growling Grass Frog

Litoria raniformis

500280

Twin-leaf Bedstraw

Asperula gemella

500556

Twining Purslane

Calandrinia volubilis

500592

Garland Lily

Calostemma purpureum s.l.

500594

Blue Burr-daisy

Calotis cuneifolia

502201

Smooth Minuria

Minuria integerrima

502230

Spiny Lignum

Duma horrida subsp. horrida

502240

Waterbush

Myoporum montanum

502776

Tough Scurf-pea

Cullen tenax

503104

Branching Groundsel

Senecio cunninghamii var. cunninghamii

503142

Pin Sida

Sida fibulifera

504427

Giant Hop-bush

Dodonaea viscosa subsp. angustifolia

504512

Spear-grass

Austrostipa trichophylla

505068

Fuzzy New Holland Daisy

Vittadinia cuneata var. hirsuta
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Appendix 2 – Offset requirements detail
If a permit is granted to remove the marked native vegetation the permit condition will include the requirement to obtain a native
vegetation offset.
To calculate the required offset amount required the biodiversity equivalence scores are aggregated to the proposal level and
multiplied by the relevant risk multiplier.
Offsets also have required attributes:

General offsets must be located in the same Catchment Management Authority (CMA) boundary or Local Municipal
District (local council) as the clearing and must have a minimum strategic biodiversity score of 80 per cent of the
2
clearing.
The offset requirements for your proposal are as follows:

Offset
type

General

Clearing site
biodiversity
equivalence
score
1.038 GBES

Offset requirements
Risk
multiplier

1.5

Offset amount
(biodiversity
equivalence units)
1.557 general units

Offset attributes
Offset must be within Mallee CMA or the same Municipal
District as the vegetation removal
Offset must have a minimum strategic biodiversity score
of 0.661

2

Strategic biodiversity score is a weighted average across habitat zones where a general offset is required
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Appendix 3 – Images of marked native vegetation
Image 1. Native vegetation location risk map

Image 2. Strategic biodiversity score map
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Image 3. Aerial photograph showing marked native vegetation
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Glossary
Condition score

This is the site-assessed condition score for the native vegetation. Each habitat zone in the
clearing proposal is assigned a condition score according to the habitat hectare assessment
method. This information has been provided by or on behalf of the applicant in the GIS file.

Dispersed habitat

A dispersed species habitat is a habitat for a rare or threatened species whose habitat is
spread over a relatively broad geographic area greater than 2,000 hectares.

General biodiversity
equivalence score

The general biodiversity equivalence score quantifies the relative overall contribution that the
native vegetation to be removed makes to Victoria’s biodiversity. The general biodiversity
equivalence score is calculated as follows:
𝑮𝒆𝒏𝒆𝒓𝒂𝒍 𝒃𝒊𝒐𝒅𝒊𝒗𝒆𝒓𝒔𝒊𝒕𝒚 𝒆𝒒𝒖𝒊𝒗𝒂𝒍𝒆𝒏𝒄𝒆 𝒔𝒄𝒐𝒓𝒆
= 𝒉𝒂𝒃𝒊𝒕𝒂𝒕 𝒉𝒆𝒄𝒕𝒂𝒓𝒆𝒔 × 𝒔𝒕𝒓𝒂𝒕𝒆𝒈𝒊𝒄 𝒃𝒊𝒐𝒅𝒊𝒗𝒆𝒓𝒔𝒊𝒕𝒚 𝒔𝒄𝒐𝒓𝒆

General offset amount

This is calculated by multiplying the general biodiversity equivalence score of the native
vegetation to be removed by the risk factor for general offsets. This number is expressed in
general biodiversity equivalence units and is the amount of offset that is required to be
provided should the application be approved. This offset requirement will be a condition to the
permit for the removal of native vegetation.
𝑹𝒊𝒔𝒌 𝒂𝒅𝒋𝒖𝒔𝒕𝒆𝒅 𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒃𝒊𝒐𝒅𝒊𝒗𝒆𝒓𝒔𝒊𝒕𝒚 𝒆𝒒𝒖𝒊𝒗𝒂𝒍𝒆𝒏𝒄𝒆 𝒔𝒄𝒐𝒓𝒆
= 𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒃𝒊𝒐𝒅𝒊𝒗𝒆𝒓𝒔𝒊𝒕𝒚 𝒆𝒒𝒖𝒊𝒗𝒂𝒍𝒆𝒏𝒄𝒆 𝒔𝒄𝒐𝒓𝒆 𝒄𝒍𝒆𝒂𝒓𝒊𝒏𝒈 × 𝟏. 𝟓

General offset attributes

General offset must be located in the same Catchment Management Authority boundary or
Municipal District (local council) as the clearing site. They must also have a strategic
biodiversity score that is at least 80 per cent of the score of the clearing site.

Habitat hectares

Habitat hectares is a site-based measure that combines extent and condition of native
vegetation. The habitat hectares of native vegetation is equal to the current condition of the
vegetation (condition score) multiplied by the extent of native vegetation. Habitat hectares can
be calculated for a remnant patch or for scattered trees or a combination of these two
vegetation types. This value is calculated for each habitat zone using the following formula:
𝑯𝒂𝒃𝒊𝒕𝒂𝒕 𝒉𝒆𝒄𝒕𝒂𝒓𝒆𝒔 = 𝒕𝒐𝒕𝒂𝒍 𝒆𝒙𝒕𝒆𝒏𝒕 (𝒉𝒆𝒄𝒕𝒂𝒓𝒆𝒔) × 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏 𝒔𝒄𝒐𝒓𝒆

Habitat importance score

The habitat importance score is a measure of the importance of the habitat located on a site
for a particular rare or threatened species. The habitat importance score for a species is a
weighted average value calculated from the habitat importance map for that species. The
habitat importance score is calculated for each habitat zone where the habitat importace map
indicates that species habitat occurs.

Habitat zone

Habitat zone is a discrete contiguous area of native vegetation that:

is of a single Ecological Vegetation Class

has the same measured condition.
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Highly localised habitat

A highly localised habitat is habitat for a rare or threatened species that is spread across a
very restricted area (less than 2,000 hectares). This can also be applied to a similarly limited
sub-habitat that is disproportionately important for a wide-ranging rare or threatened species.
Highly localised habitats have the highest habitat importance score (1) for all locations where
they are present.

Minimum strategic
biodiversity score

The minimum strategic biodiversity score is an attribute for a general offset.

Offset risk factor

There is a risk that the gain from undertaking the offset will not adequately compensate for the
loss from the removal of native vegetation. If this were to occur, despite obtaining an offset, the
overall impact from removing native vegetation would result in a loss in the contribution that
native vegetation makes to Victoria’s biodiversity.

The strategic biodiversity score of the offset site must be at least 80 per cent of the strategic
biodiversity score of the native vegetation to be removed. This is to ensure offsets are located
in areas with a strategic value that is comparable to, or better than, the native vegetation to be
removed. Where a specific and general offset is required, the minimum strategic biodiversity
score relates only to the habitat zones that require the general offset.

To address the risk of offsets failing, an offset risk factor is applied to the calculated loss to
biodiversity value from removing native vegetation.
𝑹𝒊𝒔𝒌 𝒇𝒂𝒄𝒕𝒐𝒓 𝒇𝒐𝒓 𝒈𝒆𝒏𝒆𝒓𝒂𝒍 𝒐𝒇𝒇𝒔𝒆𝒕𝒔 = 𝟏. 𝟓
𝑹𝒊𝒔𝒌 𝒇𝒂𝒄𝒕𝒐𝒓 𝒇𝒐𝒓 𝒔𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒐𝒇𝒇𝒔𝒆𝒕 = 𝟐

Offset type

The specific-general offset test determines the offset type required.
When the specific-general offset test determines that the native vegetation removal will have
an impact on one or more rare or threatened species habitat above the set threshold of 0.005
per cent, a specific offset is required. This test is done at the permit application level.
A general offset is required when a proposal to remove native vegetation is not deemed, by
application of the specific-general offset test, to have an impact on any habitat for any rare or
threatened species above the set threshold of 0.005 per cent. All habitat zones that do not
require a specific offset will require a general offset.

Proportional impact on
species

This is the outcome of the specific-general offset test. The specific-general offset test is
calculated across the entire proposal for each species on the native vegetation permitted
clearing species list. If the proportional impact on a species is above the set threshold of
0.005 per cent then a specific offset is required for that species.

Specific offset amount

The specific offset amount is calculated by multiplying the specific biodiversity equivalence
score of the native vegetation to be removed by the risk factor for specific offsets. This number
is expressed in specific biodiversity equivalence units and is the amount of offset that is
required to be provided should the application be approved. This offset requirement will be a
condition to the permit for the removal of native vegetation.
𝑹𝒊𝒔𝒌 𝒂𝒅𝒋𝒖𝒔𝒕𝒆𝒅 𝒔𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒃𝒊𝒐𝒅𝒊𝒗𝒆𝒓𝒔𝒊𝒕𝒚 𝒆𝒒𝒖𝒊𝒗𝒂𝒍𝒆𝒏𝒄𝒆 𝒔𝒄𝒐𝒓𝒆
= 𝒔𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒃𝒊𝒐𝒅𝒊𝒗𝒆𝒓𝒔𝒊𝒕𝒚 𝒆𝒒𝒖𝒊𝒗𝒂𝒍𝒆𝒏𝒄𝒆 𝒔𝒄𝒐𝒓𝒆 𝒄𝒍𝒆𝒂𝒓𝒊𝒏𝒈 × 𝟐
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Specific offset attributes

Specific offsets must be located in the modelled habitat for the species that has triggered the
specific offset requirement.

Specific biodiversity
equivalence score

The specific biodiversity equivalence score quantifies the relative overall contribution that the
native vegetation to be removed makes to the habitat of the relevant rare or threatened
species. It is calculated for each habitat zone where one or more species habitats require a
specific offset as a result of the specific-general offset test as follows:
𝑺𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒃𝒊𝒐𝒅𝒊𝒗𝒆𝒓𝒔𝒊𝒕𝒚 𝒆𝒒𝒖𝒊𝒗𝒂𝒍𝒆𝒏𝒄𝒆 𝒔𝒄𝒐𝒓𝒆
= 𝒉𝒂𝒃𝒊𝒕𝒂𝒕 𝒉𝒆𝒄𝒕𝒂𝒓𝒆𝒔 × 𝒉𝒂𝒃𝒊𝒕𝒂𝒕 𝒊𝒎𝒑𝒐𝒓𝒕𝒂𝒏𝒄𝒆 𝒔𝒄𝒐𝒓𝒆

Strategic biodiversity
score

This is the weighted average strategic biodiversity score of the marked native vegetation. The
strategic biodiversity score has been calculated from the Strategic biodiversity map for each
habitat zone.
The strategic biodiversity score of native vegetation is a measure of the native vegetation’s
importance for Victoria’s biodiversity, relative to other locations across the landscape. The
Strategic biodiversity map is a modelled layer that prioritises locations on the basis of rarity
and level of depletion of the types of vegetation, species habitats, and condition and
connectivity of native vegetation.

Total extent (hectares)
for calculating habitat
hectares

This is the total area of the marked native vegetation in hectares.

Vicinity

The vicinity is an attribute for a general offset.

The total extent of native vegetation is an input to calculating the habitat hectares of a site and
in calculating the general biodiversity equivalence score. Where the marked native vegetation
includes scattered trees, each tree is converted to hectares using a standard area calculation
of 0.071 hectares per tree. This information has been provided by or on behalf of the applicant
in the GIS file.

The offset site must be located within the same Catchment Management Authority boundary or
Local Municipal District as the native vegetation to be removed.
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This report provides biodiversity information for low risk-based pathway applications for permits
to remove native vegetation under clause 52.16 or 52.17 of the planning schemes in Victoria
Date of issue:
Time of issue:

26/11/2014
12:13 PM

Project ID

DEPI ref: ECL_0009

Tooleybuc_Bridge_Blue

Summary of marked native vegetation
Risk-based pathway

Low

Total extent

0.641 ha

Remnant patches

0.289 ha

Scattered trees

5 trees

Location risk

A

Strategic biodiversity score of all
marked native vegetation

0.713

Offset requirements if a permit is granted
If a permit is granted to remove the marked native vegetation, a requirement to obtain a native vegetation offset will be included
in the permit conditions. The offset must meet the following requirements:
Offset type

General offset

General offset amount (general
biodiversity equivalence units)

0.257 general units

General offset attributes
Vicinity

Mallee Catchment Management Authority (CMA) or the Local Municipal
District where clearing takes place

Minimum strategic biodiversity
score

0.570

1

See Appendices 1 and 2 for details in how offset requirements were determined.
NB: values presented in tables throughout this document may not add to totals due to rounding

1

Minimum strategic biodiversity score is 80 per cent of the weighted average score across habitat zones where a general offset is required
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Next steps
This proposal to remove native vegetation must meet the application requirements of the low risk-based pathway and it will be
assessed under the low risk-based pathway.
If you wish to remove the marked native vegetation you are required to apply for a permit from your local council.
The biodiversity assessment report from NVIM and this biodiversity impact and offset report should be submitted with your
application for a permit to remove native vegetation you plan to remove, lop or destroy.
This report provides the following information to meet application requirements for a permit to remove native vegetation:

Confirmation of the risk-based pathway of the application for a permit to remove native vegetation

The area of the patch of native vegetation and/or the number of any scattered trees to be removed

The strategic biodiversity score of the native vegetation to be removed

The offset requirements should a permit be granted to remove native vegetation.
Refer to the Permitted clearing of native vegetation – Biodiversity assessment guidelines and for a full list and details of
application requirements.

© The State of Victoria Department of Environment and Primary Industries
Melbourne 2014
This work is licensed under a Creative Commons Attribution 3.0 Australia
licence. You are free to re-use the work under that licence, on the condition that
you credit the State of Victoria as author. The licence does not apply to any
images, photographs or branding, including the Victorian Coat of Arms, the
Victorian Government logo and the Department of Environment and Primary
Industries logo. To view a copy of this licence, visit
http://creativecommons.org/licenses/by/3.0/au/deed.en
Authorised by the Victorian Government, 8 Nicholson Street, East Melbourne.
For more information contact the DEPI Customer Service Centre 136 186

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

www.depi.vic.gov.au
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Appendix 1 – Biodiversity impact of removal of native vegetation
Habitat hectares
Habitat hectares are calculated for each habitat zone within your proposal using the extent and condition scores in the GIS data
you provided.

Habitat zone

Site assessed condition
score

Extent (ha)

Habitat hectares

2_RP1

0.590

0.226

0.133

2_RP2

0.590

0.064

0.038

2_ST1

0.200

0.070

0.014

2_ST2

0.200

0.070

0.014

2_ST3

0.200

0.070

0.014

2_ST4

0.200

0.070

0.014

2_ST5

0.200

0.070

0.014
0.241

TOTAL

Clearing site biodiversity equivalence score(s)
The general biodiversity equivalence score for the habitat zone(s) is calculated by multiplying the habitat hectares by the
strategic biodiversity score.
Habitat zone

Habitat hectares

Strategic biodiversity
score

General biodiversity
equivalence score (GBES)

2_RP1

0.133

0.703

0.094

2_RP2

0.038

0.725

0.027

2_ST1

0.014

0.712

0.010

2_ST2

0.014

0.720

0.010

2_ST3

0.014

0.723

0.010

2_ST4

0.014

0.715

0.010

2_ST5

0.014

0.717

0.010
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Appendix 2 – Offset requirements detail
If a permit is granted to remove the marked native vegetation the permit condition will include the requirement to obtain a native
vegetation offset.
To calculate the required offset amount required the biodiversity equivalence scores are aggregated to the proposal level and
multiplied by the relevant risk multiplier.
Offsets also have required attributes:

General offsets must be located in the same Catchment Management Authority (CMA) boundary or Local Municipal
District (local council) as the clearing and must have a minimum strategic biodiversity score of 80 per cent of the
2
clearing.
The offset requirements for your proposal are as follows:

Offset
type

General

Clearing site
biodiversity
equivalence
score
0.171 GBES

Offset requirements
Risk
multiplier

1.5

Offset amount
(biodiversity
equivalence units)
0.257 general units

Offset attributes
Offset must be within Mallee CMA or the same Municipal
District as the vegetation removal
Offset must have a minimum strategic biodiversity score
of 0.570

2

Strategic biodiversity score is a weighted average across habitat zones where a general offset is required
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Appendix 3 – Images of marked native vegetation
Image 1. Native vegetation location risk map

Image 2. Strategic biodiversity score map
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Image 3. Aerial photograph showing marked native vegetation
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Glossary
Condition score

This is the site-assessed condition score for the native vegetation. Each habitat zone in the
clearing proposal is assigned a condition score according to the habitat hectare assessment
method. This information has been provided by or on behalf of the applicant in the GIS file.

Dispersed habitat

A dispersed species habitat is a habitat for a rare or threatened species whose habitat is
spread over a relatively broad geographic area greater than 2,000 hectares.

General biodiversity
equivalence score

The general biodiversity equivalence score quantifies the relative overall contribution that the
native vegetation to be removed makes to Victoria’s biodiversity. The general biodiversity
equivalence score is calculated as follows:
࣒ࢋࢋ࢘ࢇ ࢈ࢊ࢜ࢋ࢙࢚࢘࢟ ࢋ࢛࢜ࢇࢋࢉࢋ ࢙ࢉ࢘ࢋ
ࢎࢇ࢈࢚ࢇ࢚ ࢎࢋࢉ࢚ࢇ࢘ࢋ࢙ ࢙࢚࢘ࢇ࢚ࢋࢍࢉ ࢈ࢊ࢜ࢋ࢙࢚࢘࢟ ࢙ࢉ࢘ࢋ

General offset amount

This is calculated by multiplying the general biodiversity equivalence score of the native
vegetation to be removed by the risk factor for general offsets. This number is expressed in
general biodiversity equivalence units and is the amount of offset that is required to be
provided should the application be approved. This offset requirement will be a condition to the
permit for the removal of native vegetation.
࢙ࣝ ࢇࢊ࢛࢙࢚ࢋࢊ ࢍࢋࢋ࢘ࢇ ࢈ࢊ࢜ࢋ࢙࢚࢘࢟ ࢋ࢛࢜ࢇࢋࢉࢋ ࢙ࢉ࢘ࢋ
ࢍࢋࢋ࢘ࢇ ࢈ࢊ࢜ࢋ࢙࢚࢘࢟ ࢋ࢛࢜ࢇࢋࢉࢋ ࢙ࢉ࢘ࢋ ࢉࢋࢇ࢘ࢍ

ࡃ

General offset attributes

General offset must be located in the same Catchment Management Authority boundary or
Municipal District (local council) as the clearing site. They must also have a strategic
biodiversity score that is at least 80 per cent of the score of the clearing site.

Habitat hectares

Habitat hectares is a site-based measure that combines extent and condition of native
vegetation. The habitat hectares of native vegetation is equal to the current condition of the
vegetation (condition score) multiplied by the extent of native vegetation. Habitat hectares can
be calculated for a remnant patch or for scattered trees or a combination of these two
vegetation types. This value is calculated for each habitat zone using the following formula:
࣓ࢇ࢈࢚ࢇ࢚ ࢎࢋࢉ࢚ࢇ࢘ࢋ࢙

࢚࢚ࢇ ࢋ࢚࢞ࢋ࢚ ࢎࢋࢉ࢚ࢇ࢘ࢋ࢙!

ࢉࢊ࢚ ࢙ࢉ࢘ࢋ

Habitat importance score

The habitat importance score is a measure of the importance of the habitat located on a site
for a particular rare or threatened species. The habitat importance score for a species is a
weighted average value calculated from the habitat importance map for that species. The
habitat importance score is calculated for each habitat zone where the habitat importace map
indicates that species habitat occurs.

Habitat zone

Habitat zone is a discrete contiguous area of native vegetation that:

is of a single Ecological Vegetation Class

has the same measured condition.
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Highly localised habitat

A highly localised habitat is habitat for a rare or threatened species that is spread across a
very restricted area (less than 2,000 hectares). This can also be applied to a similarly limited
sub-habitat that is disproportionately important for a wide-ranging rare or threatened species.
Highly localised habitats have the highest habitat importance score (1) for all locations where
they are present.

Minimum strategic
biodiversity score

The minimum strategic biodiversity score is an attribute for a general offset.

Offset risk factor

There is a risk that the gain from undertaking the offset will not adequately compensate for the
loss from the removal of native vegetation. If this were to occur, despite obtaining an offset, the
overall impact from removing native vegetation would result in a loss in the contribution that
native vegetation makes to Victoria’s biodiversity.

The strategic biodiversity score of the offset site must be at least 80 per cent of the strategic
biodiversity score of the native vegetation to be removed. This is to ensure offsets are located
in areas with a strategic value that is comparable to, or better than, the native vegetation to be
removed. Where a specific and general offset is required, the minimum strategic biodiversity
score relates only to the habitat zones that require the general offset.

To address the risk of offsets failing, an offset risk factor is applied to the calculated loss to
biodiversity value from removing native vegetation.

Offset type

࢙ࣝ ࢌࢇࢉ࢚࢘ ࢌ࢘ ࢍࢋࢋ࢘ࢇ ࢌࢌ࢙ࢋ࢚࢙

ࡃ

࢙ࣝ ࢌࢇࢉ࢚࢘ ࢌ࢘ ࢙ࢋࢉࢌࢉ ࢌࢌ࢙ࢋ࢚

!

The specific-general offset test determines the offset type required.
When the specific-general offset test determines that the native vegetation removal will have
an impact on one or more rare or threatened species habitat above the set threshold of 0.005
per cent, a specific offset is required. This test is done at the permit application level.
A general offset is required when a proposal to remove native vegetation is not deemed, by
application of the specific-general offset test, to have an impact on any habitat for any rare or
threatened species above the set threshold of 0.005 per cent. All habitat zones that do not
require a specific offset will require a general offset.

Proportional impact on
species

This is the outcome of the specific-general offset test. The specific-general offset test is
calculated across the entire proposal for each species on the native vegetation permitted
clearing species list. If the proportional impact on a species is above the set threshold of
0.005 per cent then a specific offset is required for that species.

Specific offset amount

The specific offset amount is calculated by multiplying the specific biodiversity equivalence
score of the native vegetation to be removed by the risk factor for specific offsets. This number
is expressed in specific biodiversity equivalence units and is the amount of offset that is
required to be provided should the application be approved. This offset requirement will be a
condition to the permit for the removal of native vegetation.
࢙ࣝ ࢇࢊ࢛࢙࢚ࢋࢊ ࢙ࢋࢉࢌࢉ ࢈ࢊ࢜ࢋ࢙࢚࢘࢟ ࢋ࢛࢜ࢇࢋࢉࢋ ࢙ࢉ࢘ࢋ
࢙ࢋࢉࢌࢉ ࢈ࢊ࢜ࢋ࢙࢚࢘࢟ ࢋ࢛࢜ࢇࢋࢉࢋ ࢙ࢉ࢘ࢋ ࢉࢋࢇ࢘ࢍ

!
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Specific offset attributes

Specific offsets must be located in the modelled habitat for the species that has triggered the
specific offset requirement.

Specific biodiversity
equivalence score

The specific biodiversity equivalence score quantifies the relative overall contribution that the
native vegetation to be removed makes to the habitat of the relevant rare or threatened
species. It is calculated for each habitat zone where one or more species habitats require a
specific offset as a result of the specific-general offset test as follows:
ࡿࢋࢉࢌࢉ ࢈ࢊ࢜ࢋ࢙࢚࢘࢟ ࢋ࢛࢜ࢇࢋࢉࢋ ࢙ࢉ࢘ࢋ
ࢎࢇ࢈࢚ࢇ࢚ ࢎࢋࢉ࢚ࢇ࢘ࢋ࢙ ࢎࢇ࢈࢚ࢇ࢚ ࢚࢘ࢇࢉࢋ ࢙ࢉ࢘ࢋ

Strategic biodiversity
score

This is the weighted average strategic biodiversity score of the marked native vegetation. The
strategic biodiversity score has been calculated from the Strategic biodiversity map for each
habitat zone.
The strategic biodiversity score of native vegetation is a measure of the native vegetation’s
importance for Victoria’s biodiversity, relative to other locations across the landscape. The
Strategic biodiversity map is a modelled layer that prioritises locations on the basis of rarity
and level of depletion of the types of vegetation, species habitats, and condition and
connectivity of native vegetation.

Total extent (hectares)
for calculating habitat
hectares

This is the total area of the marked native vegetation in hectares.

Vicinity

The vicinity is an attribute for a general offset.

The total extent of native vegetation is an input to calculating the habitat hectares of a site and
in calculating the general biodiversity equivalence score. Where the marked native vegetation
includes scattered trees, each tree is converted to hectares using a standard area calculation
of 0.071 hectares per tree. This information has been provided by or on behalf of the applicant
in the GIS file.

The offset site must be located within the same Catchment Management Authority boundary or
Local Municipal District as the native vegetation to be removed.
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This report provides additional biodiversity information for moderate and high risk-based
pathway applications for permits to remove native vegetation under clause 52.16 or 52.17 of the
planning schemes in Victoria
Date of issue:
Time of issue:

26/11/2014
12:15 PM

Project ID

DEPI ref: ECL_0010

Tooleybuc_Bridge_Purple

Summary of marked native vegetation
Risk-based pathway

Moderate

Total extent

1.264 ha

Remnant patches

0.913 ha

Scattered trees

5 trees

Location risk

A

Strategic biodiversity score of all
marked native vegetation

0.695

Offset requirements if a permit is granted
If a permit is granted to remove the marked native vegetation, a requirement to obtain a native vegetation offset will be included
in the permit conditions. The offset must meet the following requirements:
Offset type

General offset

General offset amount (general
biodiversity equivalence units)

0.620 general units

General offset attributes
Vicinity

Mallee Catchment Management Authority (CMA) or the Local Municipal
District where clearing takes place

Minimum strategic biodiversity
score

0.556

1

See Appendices 1 and 2 for details in how offset requirements were determined.
NB: values presented in tables throughout this document may not add to totals due to rounding

1

Minimum strategic biodiversity score is 80 per cent of the weighted average score across habitat zones where a general offset is required
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Next steps
This proposal to remove native vegetation must meet the application requirements of the moderate risk-based pathway and it
will be assessed under the moderate risk-based pathway.
If you wish to remove the marked native vegetation you are required to apply for a permit from your local council.
The biodiversity assessment report from NVIM and this biodiversity impact and offset report should be submitted with your
application for a permit to remove native vegetation you plan to remove, lop or destroy.
The Biodiversity assessment report generated by the tool within NVIM provides the following information:

The location of the site where native vegetation is to be removed.

The area of the patch of native vegetation and/or the number of any scattered trees to be removed.

Maps or plans containing information set out in the Permitted clearing of native vegetation – Biodiversity assessment
guidelines

The risk-based pathway of the application for a permit to remove native vegetation
This report provides the following information to meet application requirements for a permit to remove native vegetation:

Confirmation of the risk-based pathway of the application for a permit to remove native vegetation

The strategic biodiversity score of the native vegetation to be removed

Information to inform the assessment of whether the proposed removal of native vegetation will have a significant impact on
Victoria’s biodiversity, with specific regard to the proportional impact on habitat for any rare or threatened species.

The offset requirements should a permit be granted to remove native vegetation.
Additional application requirements must be provided with an application for a permit to remove native vegetation in the
moderate or high risk-based pathways. These include:

A habitat hectare assessment report of the native vegetation that is to be removed

A statement outlining what steps have been taken to ensure that impacts on biodiversity from the removal of native
vegetation have been minimised

An offset strategy that details how a compliant offset will be secured to offset the biodiversity impacts of the removal of
native vegetation.
Refer to the Permitted clearing of native vegetation – Biodiversity assessment guidelines and for a full list and details of
application requirements.

© The State of Victoria Department of Environment and Primary Industries
Melbourne 2014
This work is licensed under a Creative Commons Attribution 3.0 Australia
licence. You are free to re-use the work under that licence, on the condition that
you credit the State of Victoria as author. The licence does not apply to any
images, photographs or branding, including the Victorian Coat of Arms, the
Victorian Government logo and the Department of Environment and Primary
Industries logo. To view a copy of this licence, visit
http://creativecommons.org/licenses/by/3.0/au/deed.en
Authorised by the Victorian Government, 8 Nicholson Street, East Melbourne.
For more information contact the DEPI Customer Service Centre 136 186

Disclaimer
This publication may be of assistance to you but the State of Victoria and its
employees do not guarantee that the publication is without flaw of any kind or is
wholly appropriate for your particular purposes and therefore disclaims all liability
for any error, loss or other consequence which may arise from you relying on
any information in this publication.
Obtaining this publication does not guarantee that an application will meet the
requirements of clauses 52.16 or 52.17 of the Victoria Planning Provisions or
that a permit to remove native vegetation will be granted.
Notwithstanding anything else contained in this publication, you must ensure that
you comply with all relevant laws, legislation, awards or orders and that you
obtain and comply with all permits, approvals and the like that affect, are
applicable or are necessary to undertake any action to remove, lop or destroy or
otherwise deal with any native vegetation or that apply to matters within the
scope of clauses 52.16 or 52.17 of the Victoria Planning Provisions.
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Appendix 1 – Biodiversity impact of removal of native vegetation
Habitat hectares
Habitat hectares are calculated for each habitat zone within your proposal using the extent and condition scores in the GIS data
you provided.

Habitat zone

Site assessed condition
score

Extent (ha)

Habitat hectares

3_RP1

0.590

0.226

0.133

3_RP2

0.590

0.064

0.038

3_ST1

0.200

0.070

0.014

3_ST2

0.200

0.070

0.014

3_ST3

0.200

0.070

0.014

3_ST4

0.200

0.070

0.014

3_ST5

0.200

0.070

0.014

3_RP3

0.530

0.017

0.009

3_RP4

0.530

0.003

0.002

3_RP5

0.530

0.022

0.012

3_RP6

0.530

0.036

0.019

3_RP7

0.520

0.070

0.036

0_RP8

0.590

0.005

0.003

3_RP9

0.590

0.009

0.005

3_RP10

0.590

0.397

0.234

3_RP11

0.630

0.064

0.040

TOTAL

0.602

Impacts on rare or threatened species habitat above specific offset threshold
The specific-general offset test was applied to your proposal. The test determines if the proposed removal of native vegetation
has a proportional impact on any rare or threatened species habitats above the specific offset threshold. The threshold is set at
0.005 per cent of the total habitat for a species. When the proportional impact is above the specific offset threshold a specific
offset for that species’ habitat is required.
The specific-general offset test found your proposal does not have a proportional impact on any rare or threatened species’
habitats above the specific offset threshold. No specific offsets are required. A general offset is required as set out below.
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Clearing site biodiversity equivalence score(s)
The general biodiversity equivalence score for the habitat zone(s) is calculated by multiplying the habitat hectares by the
strategic biodiversity score.
Habitat zone

Habitat hectares

Strategic biodiversity
score

General biodiversity
equivalence score (GBES)

3_RP1

0.133

0.703

0.094

3_RP2

0.038

0.725

0.027

3_ST1

0.014

0.712

0.010

3_ST2

0.014

0.720

0.010

3_ST3

0.014

0.723

0.010

3_ST4

0.014

0.715

0.010

3_ST5

0.014

0.717

0.010

3_RP3

0.009

0.964

0.009

3_RP4

0.002

0.964

0.002

3_RP5

0.012

0.946

0.011

3_RP6

0.019

0.936

0.018

3_RP7

0.036

0.703

0.026

0_RP8

0.003

0.725

0.002

3_RP9

0.005

0.725

0.004

3_RP10

0.234

0.651

0.152

3_RP11

0.040

0.460

0.018
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Mapped rare or threatened species’ habitats on site
This table sets out the list of rare or threatened species’ habitats mapped at the site beyond those species for which the impact
is above the specific offset threshold. These species habitats do not require a specific offset according to the specific-general
offset test.
Species
number

Species common name

Species scientific name

10174

Bush Stone-curlew

Burhinus grallarius

10186

Intermediate Egret

Ardea intermedia

10187

Eastern Great Egret

Ardea modesta

10195

Little Bittern

Ixobrychus minutus dubius

10215

Hardhead

Aythya australis

10238

Black Falcon

Falco subniger

12177

Bearded Dragon

Pogona barbata

13207

Growling Grass Frog

Litoria raniformis

500280

Twin-leaf Bedstraw

Asperula gemella

500592

Garland Lily

Calostemma purpureum s.l.

500594

Blue Burr-daisy

Calotis cuneifolia

502201

Smooth Minuria

Minuria integerrima

502230

Spiny Lignum

Duma horrida subsp. horrida

502240

Waterbush

Myoporum montanum

503142

Pin Sida

Sida fibulifera

504512

Spear-grass

Austrostipa trichophylla
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Appendix 2 – Offset requirements detail
If a permit is granted to remove the marked native vegetation the permit condition will include the requirement to obtain a native
vegetation offset.
To calculate the required offset amount required the biodiversity equivalence scores are aggregated to the proposal level and
multiplied by the relevant risk multiplier.
Offsets also have required attributes:

General offsets must be located in the same Catchment Management Authority (CMA) boundary or Local Municipal
District (local council) as the clearing and must have a minimum strategic biodiversity score of 80 per cent of the
2
clearing.
The offset requirements for your proposal are as follows:

Offset
type

General

Clearing site
biodiversity
equivalence
score
0.413 GBES

Offset requirements
Risk
multiplier

1.5

Offset amount
(biodiversity
equivalence units)
0.620 general units

Offset attributes
Offset must be within Mallee CMA or the same Municipal
District as the vegetation removal
Offset must have a minimum strategic biodiversity score
of 0.556

2

Strategic biodiversity score is a weighted average across habitat zones where a general offset is required
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Appendix 3 – Images of marked native vegetation
Image 1. Native vegetation location risk map

Image 2. Strategic biodiversity score map
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Image 3. Aerial photograph showing marked native vegetation
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Glossary
Condition score

This is the site-assessed condition score for the native vegetation. Each habitat zone in the
clearing proposal is assigned a condition score according to the habitat hectare assessment
method. This information has been provided by or on behalf of the applicant in the GIS file.

Dispersed habitat

A dispersed species habitat is a habitat for a rare or threatened species whose habitat is
spread over a relatively broad geographic area greater than 2,000 hectares.

General biodiversity
equivalence score

The general biodiversity equivalence score quantifies the relative overall contribution that the
native vegetation to be removed makes to Victoria’s biodiversity. The general biodiversity
equivalence score is calculated as follows:
࣒ࢋࢋ࢘ࢇ ࢈ࢊ࢜ࢋ࢙࢚࢘࢟ ࢋ࢛࢜ࢇࢋࢉࢋ ࢙ࢉ࢘ࢋ
ࢎࢇ࢈࢚ࢇ࢚ ࢎࢋࢉ࢚ࢇ࢘ࢋ࢙ ࢙࢚࢘ࢇ࢚ࢋࢍࢉ ࢈ࢊ࢜ࢋ࢙࢚࢘࢟ ࢙ࢉ࢘ࢋ

General offset amount

This is calculated by multiplying the general biodiversity equivalence score of the native
vegetation to be removed by the risk factor for general offsets. This number is expressed in
general biodiversity equivalence units and is the amount of offset that is required to be
provided should the application be approved. This offset requirement will be a condition to the
permit for the removal of native vegetation.
࢙ࣝ ࢇࢊ࢛࢙࢚ࢋࢊ ࢍࢋࢋ࢘ࢇ ࢈ࢊ࢜ࢋ࢙࢚࢘࢟ ࢋ࢛࢜ࢇࢋࢉࢋ ࢙ࢉ࢘ࢋ
ࢍࢋࢋ࢘ࢇ ࢈ࢊ࢜ࢋ࢙࢚࢘࢟ ࢋ࢛࢜ࢇࢋࢉࢋ ࢙ࢉ࢘ࢋ ࢉࢋࢇ࢘ࢍ

ࡃ

General offset attributes

General offset must be located in the same Catchment Management Authority boundary or
Municipal District (local council) as the clearing site. They must also have a strategic
biodiversity score that is at least 80 per cent of the score of the clearing site.

Habitat hectares

Habitat hectares is a site-based measure that combines extent and condition of native
vegetation. The habitat hectares of native vegetation is equal to the current condition of the
vegetation (condition score) multiplied by the extent of native vegetation. Habitat hectares can
be calculated for a remnant patch or for scattered trees or a combination of these two
vegetation types. This value is calculated for each habitat zone using the following formula:
࣓ࢇ࢈࢚ࢇ࢚ ࢎࢋࢉ࢚ࢇ࢘ࢋ࢙

࢚࢚ࢇ ࢋ࢚࢞ࢋ࢚ ࢎࢋࢉ࢚ࢇ࢘ࢋ࢙!

ࢉࢊ࢚ ࢙ࢉ࢘ࢋ

Habitat importance score

The habitat importance score is a measure of the importance of the habitat located on a site
for a particular rare or threatened species. The habitat importance score for a species is a
weighted average value calculated from the habitat importance map for that species. The
habitat importance score is calculated for each habitat zone where the habitat importace map
indicates that species habitat occurs.

Habitat zone

Habitat zone is a discrete contiguous area of native vegetation that:

is of a single Ecological Vegetation Class

has the same measured condition.
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Highly localised habitat

A highly localised habitat is habitat for a rare or threatened species that is spread across a
very restricted area (less than 2,000 hectares). This can also be applied to a similarly limited
sub-habitat that is disproportionately important for a wide-ranging rare or threatened species.
Highly localised habitats have the highest habitat importance score (1) for all locations where
they are present.

Minimum strategic
biodiversity score

The minimum strategic biodiversity score is an attribute for a general offset.

Offset risk factor

There is a risk that the gain from undertaking the offset will not adequately compensate for the
loss from the removal of native vegetation. If this were to occur, despite obtaining an offset, the
overall impact from removing native vegetation would result in a loss in the contribution that
native vegetation makes to Victoria’s biodiversity.

The strategic biodiversity score of the offset site must be at least 80 per cent of the strategic
biodiversity score of the native vegetation to be removed. This is to ensure offsets are located
in areas with a strategic value that is comparable to, or better than, the native vegetation to be
removed. Where a specific and general offset is required, the minimum strategic biodiversity
score relates only to the habitat zones that require the general offset.

To address the risk of offsets failing, an offset risk factor is applied to the calculated loss to
biodiversity value from removing native vegetation.

Offset type

࢙ࣝ ࢌࢇࢉ࢚࢘ ࢌ࢘ ࢍࢋࢋ࢘ࢇ ࢌࢌ࢙ࢋ࢚࢙

ࡃ

࢙ࣝ ࢌࢇࢉ࢚࢘ ࢌ࢘ ࢙ࢋࢉࢌࢉ ࢌࢌ࢙ࢋ࢚

!

The specific-general offset test determines the offset type required.
When the specific-general offset test determines that the native vegetation removal will have
an impact on one or more rare or threatened species habitat above the set threshold of 0.005
per cent, a specific offset is required. This test is done at the permit application level.
A general offset is required when a proposal to remove native vegetation is not deemed, by
application of the specific-general offset test, to have an impact on any habitat for any rare or
threatened species above the set threshold of 0.005 per cent. All habitat zones that do not
require a specific offset will require a general offset.

Proportional impact on
species

This is the outcome of the specific-general offset test. The specific-general offset test is
calculated across the entire proposal for each species on the native vegetation permitted
clearing species list. If the proportional impact on a species is above the set threshold of
0.005 per cent then a specific offset is required for that species.

Specific offset amount

The specific offset amount is calculated by multiplying the specific biodiversity equivalence
score of the native vegetation to be removed by the risk factor for specific offsets. This number
is expressed in specific biodiversity equivalence units and is the amount of offset that is
required to be provided should the application be approved. This offset requirement will be a
condition to the permit for the removal of native vegetation.
࢙ࣝ ࢇࢊ࢛࢙࢚ࢋࢊ ࢙ࢋࢉࢌࢉ ࢈ࢊ࢜ࢋ࢙࢚࢘࢟ ࢋ࢛࢜ࢇࢋࢉࢋ ࢙ࢉ࢘ࢋ
࢙ࢋࢉࢌࢉ ࢈ࢊ࢜ࢋ࢙࢚࢘࢟ ࢋ࢛࢜ࢇࢋࢉࢋ ࢙ࢉ࢘ࢋ ࢉࢋࢇ࢘ࢍ

!
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Specific offset attributes

Specific offsets must be located in the modelled habitat for the species that has triggered the
specific offset requirement.

Specific biodiversity
equivalence score

The specific biodiversity equivalence score quantifies the relative overall contribution that the
native vegetation to be removed makes to the habitat of the relevant rare or threatened
species. It is calculated for each habitat zone where one or more species habitats require a
specific offset as a result of the specific-general offset test as follows:
ࡿࢋࢉࢌࢉ ࢈ࢊ࢜ࢋ࢙࢚࢘࢟ ࢋ࢛࢜ࢇࢋࢉࢋ ࢙ࢉ࢘ࢋ
ࢎࢇ࢈࢚ࢇ࢚ ࢎࢋࢉ࢚ࢇ࢘ࢋ࢙ ࢎࢇ࢈࢚ࢇ࢚ ࢚࢘ࢇࢉࢋ ࢙ࢉ࢘ࢋ

Strategic biodiversity
score

This is the weighted average strategic biodiversity score of the marked native vegetation. The
strategic biodiversity score has been calculated from the Strategic biodiversity map for each
habitat zone.
The strategic biodiversity score of native vegetation is a measure of the native vegetation’s
importance for Victoria’s biodiversity, relative to other locations across the landscape. The
Strategic biodiversity map is a modelled layer that prioritises locations on the basis of rarity
and level of depletion of the types of vegetation, species habitats, and condition and
connectivity of native vegetation.

Total extent (hectares)
for calculating habitat
hectares

This is the total area of the marked native vegetation in hectares.

Vicinity

The vicinity is an attribute for a general offset.

The total extent of native vegetation is an input to calculating the habitat hectares of a site and
in calculating the general biodiversity equivalence score. Where the marked native vegetation
includes scattered trees, each tree is converted to hectares using a standard area calculation
of 0.071 hectares per tree. This information has been provided by or on behalf of the applicant
in the GIS file.

The offset site must be located within the same Catchment Management Authority boundary or
Local Municipal District as the native vegetation to be removed.
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