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Glossary of Terms

Definition

1in 100 year A flood which results from a storm which has a statistical probability

flood of occurring once in every 100 years.

AcCess The location by which vehicles and / or pedestrians enter and / or
leave property adjacent to a road.

Afflux A rise in upstream water level caused by introducing a constriction

such as a bridge, into a stream, channel or floodplain.

Alignment Option

The location and geometric form of a carriageway in both the
horizontal and vertical directions. For this Project the Alignment
Option being assessed is the Mid-West Option.

Arterial Road

The nominated traffic routes (such as Murray Valley Highway or
Cohuna-Echuca Road / Warren Street), for longer distance travel
and larger vehicles.

At grade
intersection

An intersection where all roads cross at the same level usually
controlled by traffic signals or Stop or Give Way signs.

Attenuation

The reduction in the magnitude of sound pressure level during
transmission over a distance or around a barrier.

Axel load limit

Restrictions on how much load can be carried on an axel, single or
dual tyres, and on the vehicle or vehicle combinations.

Australian Height
Datum (AHD)

The Australian standard height datum for calculating levels.

A twin trailer articulated vehicle with the second trailer pivoting on

B-double .
the back of the first.
In road construction, an artificial uniform slope created on the sides
of fills or cuts. The proposed batters for the Project have a slope of
Batter

2:1 (vertical to horizontal).

A batter is also known as an embankment.

Benefit Cost Ratio
(BCR)

The ratio of the discounted benefits over the life of a project to the
discounted capital costs, or the project’s discounted total agency
costs.
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Definition

A steel or reinforced concrete post that is inserted vertically into the
Bored pile ground by drilling, or formed in the ground in a pre-bored hole, to
support a load.

A bridge is a structure built to cross an obstacle in the road
network. The Project comprises bridges across the Campaspe
River, the Murray River and some bridging components over the
Campaspe/Murray River floodplains.

Bridge

That portion of a road or bridge devoted particularly to the use of
Carriageway vehicles, inclusive of shoulders and auxiliary lanes, such as the two-
lane, two-way carriageway in the Initial Alignment.

The distance of a point along a control line, measured from a datum

Chainage .
point.

An area within the recovery area which is ideally kept clear of
hazards (or within which unmovable hazards are shielded). The
width of the clear zone reflects the probability of an accident
occurring at that location and the cost-effectiveness of removing
hazards. The clear zone width is dependent on traffic speeds, road
geometry and traffic volume.

Clear Zones

Initial high-level functional layout of a concept, such as a road or
Concept Design road system, to provide a level of understanding to later establish
detailed design parameters.

Construction

Environmental A site or project specific plan developed to ensure that appropriate
Management environmental management practices are followed during the
Framework construction and/or operation of a Project.

(CEMP)

The area defined for the Project within the Right of Way that would

Construction Area . . . -
be directly impacted by construction activities.

An area of travel between two points. It may include more than one
major route and more than one form of transport. Two corridors
were investigated prior to the development of the EES. These
corridors were identified as the Mid-West 2 Corridor (which included
the Mid-West 2A and Mid-West 2B options) and the Mid-West
Corridor, (which included the Mid-West Option).

Corridor
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Definition

One or more subsurface adjacent pipes or enclosed channels for

Culvert ] )
conveying surface water or a stream below road formation level.

cut The depth below the natural surface of the ground to the
construction level.
The human ear is not equally sensitive to all parts of the sound
frequency range and the scale most commonly used is the A-

dB(A) weighted decibel or dB(A). This unit most accurately reflects human

perception of the frequency range normally associated with road
traffic noise.

Deceleration lane

An auxiliary traffic lane provided to allow vehicles to decrease
speed on the approach to an intersection.

Design speed

A speed fixed for the design and correlation of those geometric
features of a carriageway that influence vehicle operation. The Mid-
West Option alignment option has been designed to 90 kilometres
per hour, for a posted speed limit of 80 kilometres per hour.

Earthworks

All operations involved in loosening, removing, depositing, shaping
and compacting soil or rock.

EES Scoping
Requirements

The Scoping Requirements under the Victorian Environmental
Effects Act 1978 entitled “The Second Crossing of the Murray River
at Echuca Moama dated June 2014”

Environmental
Management
Framework (EMF)

Outlines the environmental measures recommended to be adopted
as part of the EES.

Environment

For the purpose of the EES, environment incorporates physical,
biological, heritage, cultural, economic and social aspects.

Environment
Effects Statement
(EES)

A statement prepared at the request of the Victorian Minister for
Planning, pursuant to the Victorian Environmental Effects Act 1978,
on the potential environment impact of a proposed development.

Fill

One or more of the following:
1. The depth from the subgrade level to the natural surface.

2. That portion of road where the formation is above the natural

Page | ix
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Definition

surface. 3. The material placed in an embankment.

Land that is identified as carrying active flood flows associated with

Floodway .
waterways and open drainage systems.
Freehold land Privately owned land.
Gradeline The level and gradient of a road carriageway along the centreline.

High Productivity Larger combination vehicles such as B triples and super B doubles

Freight Vehicles that are restricted to specific arterial routes
(HPFV)
Higher Mass Allows for higher axle loading for various axle groups in compliance
Limits (HML) with National accreditation and restricted to specific routes

. A principal road in the road network with direct property access,
Highway P P property

such as the Murray Valley Highway.

For the purpose of this EES, the Initial Alignment comprises the
Initial Alignment construction of a two lane, two-way carriageway road including a
single lane bridge across the Campaspe and Murray Rivers.

Intersection The place at which two or more roads meet or cross.

A corridor defined for the Project encompassing the Right-of-Way
Investigation Area | sufficient for the ultimate duplication and the construction area of
the alignment.

The type of development permitted in an area:industrial,
Land use commercial, residential, recreational or a combination of some or all
of these different uses.

Minor path generally located in a local or residential area that links
Local access path | road and/or off road cycling routes, and off road pedestrian path,
such as those paths within Victoria Park.

A road to which is assigned a permanent priority for traffic

Major Road
J movement over that of other roads.

Mid-West Option The Mid-West Option extends from the Murray Valley Highway
along Warren Street before diverting to the northwest where it
crosses Campaspe Esplanade and the Campaspe River, then turns
north-east to cross the Murray River north of the Victoria Park Boat

(Preferred
Alignment)
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Definition

Ramp. This option then extends north in New South Wales to cross
Boundary Road in Moama and connect with the Cobb Highway at
Meninya Street.

The Mid-West 2A Option extends north/northwest on a new
alignment from the intersection of the Murray Valley Highway and
Warren Street crosses the Campaspe River north of the Echuca
Cemetery, before turning northeast towards Reflection Bend on the
Murray River. This option then passes immediately south of
Reflection Bend and crosses the Murray River north of the Victoria
Park Boat Ramp, then extends north in New South Wales to cross
Boundary Road in Moama and connect with the Cobb Highway at
Meninya Street.

Mid-West 2A
Option

The Mid-West 2B Option extends north/northwest on a new
alignment from the intersection of the Murray River Highway and
Warren Street, crosses the Campaspe River northeast of the Echuca
Mid-West 2B Cemetery, before turning north towards the Echuca Sports and
Option Recreation Reserve. This option crosses the Murray River north of
the Victoria Park Boat Ramp, then extends north in New South
Wales to cross Boundary Road in Moama and connect with the Cobb
Highway at Meninya Street.

Mitigation Measures which are implemented to reduce an adverse impact
Measures caused by road construction and operation.

This assumes no additional bridge crossing of the Murray River and

No Project Option . .. .
J P assumes existing road conditions and networks remain unchanged.

Preferred . . . .
. The preferred alignment is the Mid-West Option.
Alignment
A property is land owned by a single or more landowners. It may
Property include multiple contiguous titles owned by the same registered
proprietor.
The area beside the traffic lane required for a run-off-road vehicle
Recovery Area to stop safely or be brought under control before rejoining the
traffic lane.
Review of A report prepared to satisfy the planning approval requirements of

Environmental the Environmental Planning and Assessment Act 1979.
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Definition

Factors (REF)

Right-of-Way

The Right-of-Way is a strip of land that is reserved through a
planning scheme amendment for the public purpose of a road (road
reserve) and encompasses sufficient land to construct and maintain
the Project. The Right-of-Way for the Project comprises the sealed
road surfaces (including shoulders / verges) and a 5m to 10m wide
strip of land on either side of the road formation of the ultimate
duplication.

Note: In NSW, a Right-of-Way is known as a Road Reserve.

Right-turn lane

Right-turn lanes are used to provide space for the deceleration and
storage of turning vehicles.

Risk Assessment

The processes of reaching a decision or recommendation on
whether risks are tolerable and current risk control measures are
adequate, and if not, whether alternative risk control measures are
justified or would be implemented.

Roads and
Maritime Services

Roads and Maritime Services are the co-proponent for the Echuca-
Moama Bridge Project. Roads and Maritime Services are the NSW
state government department responsible for the environmental

(Roads and )

Maritime) assessment on the NSW component of the Project.
A channelised intersection at which all traffic moves clockwise
around a central traffic island. The roundabouts proposed as part

Roundabout of the Project are located at the Murray Valley Highway/Warren
Street intersection and on Warren Street.Both three-leg
roundabouts.

Scoping The Scoping Requirements for the EES under the Victorian

Requirements

Environment Effects Act 1978 entitled 'The Second Crossing of the
Murray River at Echuca-Moama', dated June 2014.

Search Region

Existing information has been obtained from a wider area, termed
the ‘search region’ defined for this assessment as an area with
radius ten kilometres from the approximate centre point of the
Study Area of coordinates: latitude 36° 06’ 47” S and longitude
144° 44’ 36" E.

Service Road

A road designed or developed to be used, wholly or mainly, by
traffic servicing adjacent land along the north west side of Warren

Page | xii
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Definition

Street as part of the Mid-West Option only.

Shared Path

A paved area particularly designed (with appropriate dimensions,
alignment and signing) for the movement of cyclists and
pedestrians.

Engineered basins designed to contain spills on the new

Spill Basins . . . . .
carriageway, preventing contaminates from entering the floodplain.
A construction sequence in which the initial alignment comprising a
single traffic lane in each direction is constructed and then, should
Staged

Construction

traffic demand warrant an increase in road capacity, the road and
bridge structures are duplicated, providing two traffic lanes in each
direction.

The area identified by individual specialists to determine potential
impacts for the Project relating to a specific discipline. The Study

Study Area . . . .
y Area may be different to the Project Area for some studies, whilst
other assessments may limit their Study Area to the Right-of-Way.
A load-bearing structure (usually reinforced concrete) with a T-
Super \\TII g ( y )

shaped cross-section.

The Project

The Echuca-Moama Bridge EES (the Project) involves the
construction and operation of a second road bridge crossing of the
Murray and Campaspe Rivers at Echuca-Moama.

Title

A title is an official record of who owns a parcel of land. Adjoining
titles in the same ownership are considered and assessed as a
‘property’ in the impact assessment.

Turning lanes

An auxiliary lane reserved for turning traffic, providing deceleration
length and storage for turning vehicles.

Two Way
Carriageway

A carriageway with two traffic lanes allotted for use by traffic in
opposing directions.

Ultimate
Duplication

For the EES, the ultimate duplication comprises the construction of
a duplicated roadway and bridges. The ultimate duplication will be
constructed when future traffic demand warrants an increase in
road capacity. The EES considers the potential impacts of the
ultimate duplication.
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Definition

VicRoads (Roads Corporation) is the co-proponent for the Echuca-
Moama Bridge Project. VicRoads is responsible for project

VicRoads . . .
management of the planning and will manage the construction of
the Project.

‘Work' is defined as any activity other than office bound duties,
including the starting up of plant and machinery. Work for the

Work Hours Project would not be undertaken outside the hours of 7am or

sunrise, whichever is the later, and 6pm or sunset, whichever is
earlier. Work outside these hours requires prior consent.
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Executive Summary

VicRoads, in partnership with New South Wales Roads and Maritime Services (Roads and
Maritime), is undertaking planning activities for a second Murray River crossing at Echuca
Moama. The second crossing, known as the ‘Echuca-Moama Bridge Project’ (the Project)
would alleviate congestion on the existing bridge, provide an alternate access for traffic
between the two towns and cater for road freight, including vehicles with Higher Mass
Limits (HML) and High Productivity Freight Vehicles (HPFV).

On 14 June 2013, the Minister for Planning determined that an Environment Effects
Statement (EES) would be required to assess the potential environmental effects of the
Project within Victoria. As the Project extends into NSW, a Review of Environmental
Factors (REF) would be required to assess impacts within New South Wales. This impact
assessment has been prepared to inform the EES only and a separate report will be
prepared to inform the REF.

As part of the EES options assessment, the Mid-West Option was determined to be the
better performing option when considering a balance between environmental, social and
economic considerations and was selected as the preferred alignment for detailed risk and
impact assessment. The Mid-West Option utilises existing road reserves for part of its
length, has the least impact on biodiversity and habitat values, cultural heritage values
and satisfies the Project objectives. This report considers the biodiversity and habitat
impacts of the Mid-West Option and supports its selection as the Preferred Alignment.

This Biodiversity Impact Assessment Report has been prepared in response to the EES
Scoping Requirements for the Project. The assessment included review of previous
investigations, consideration of the existing conditions, an options assessment,
environmental risk assessment and impact assessment. It should be noted that Aquatic
Flora and Fauna are addressed separately in the Aquatic Flora and Fauna report.

The Preferred Alignment would result in the removal of a total of 18.735 hectares of
native vegetation (comprising 13.655 hectares in Victoria and 5.080 hectares in NSW) and
a total of 14 scattered trees (comprising 7 scattered trees in Victoria and 7 scattered trees
in NSW).

A total of 230 hollow bearing trees will require removal (comprising 221 hollow bearing
trees in Victoria and 9 hollow bearing trees in NSW).

One threatened flora species — Pale Flax-lily plants (DELWP-listed) — will be impacted by
the project (an unknown number of plants will be removed). One rare flora species — Blue
Burr-daisy (DELWP-listed) — will be impacted by the project (two plants will be removed).

No ecological community will be impacted by the project.

Page | xv



Echuca-Moama Bridge Project: Biodiversity and habitat impact assessment Report No. 8194 (16.10)

Furthermore, the project is unlikely to have a significant impact on any threatened
terrestrial fauna species.

Based on the analysis of calls recorded during the bat surveys, it was initially determined
that the EPBC Act-listed South-eastern Long-eared Bat was present within the study area.
However, a subsequent peer review of these findings found that the habitat present was
not suitable and that the recorded calls could not be attributed to South-eastern Long-
eared Bat — as such, this species was not likely to occur within the study area (Gration
2015).

Based on the initial findings in relation to South-eastern Long-eared Bat, a Referral under
the Environment Protection and Biodiversity Conservation Act 1999 was undertaken in
respect of potential impacts upon this bat. Given the information provided, the Project
was determined by the Commonwealth Department of Environment to be a ‘controlled
action’ that would require assessment by Preliminary Documentation.

Preliminary Documentation is currently being prepared based on the current
understanding that South-eastern Long-eared Bat is not likely to occur within the study
area and therefore the project is highly unlikely to have a significant impact on this
species.
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1. Introduction

1.1 Project Overview

VicRoads, in partnership with New South Wales Roads and Maritime
Services (Roads and Maritime), is undertaking planning activities for a
second Murray River crossing at Echuca Moama. The Project, known as
the Echuca-Moama Bridge Project would alleviate congestion on the
existing bridge and provide an alternate access for residents and improved
security of access for the local community, as well as catering for freight
and agricultural machinery.

As part of the assessment and approvals processes, the Project was
referred to the Victorian Minister for Planning for a decision on whether an
assessment under the Environment Effects Act 1978 was needed to
determine the Project’s potential for significant effects on the
environment. On 14th June 2013, the Minister determined that an
Environment Effects Statement (EES) was required.

This Biodiversity Impact Assessment has been prepared to inform the
EES. The EES is required to consider the potential effects of the Project
on the environment, inform the public and other stakeholders and enable
a Ministerial Assessment of the Project to inform decision makers.

The EES for the Project has considered three alignment options. As part
of the options assessment for the EES, the Mid-West Option was identified
as the better performing option and this impact assessment has been
prepared based on the Mid-West Option (the Preferred Alignment).

1.2 Purpose of this document

The purpose of this report is to document the existing conditions, the
impacts on biodiversity and habitat and to outline the methodology, risks
and proposed mitigation for the Project within Victoria.

Page | 1



Echuca-Moama Bridge Project: Biodiversity and habitat impact assessment Report No. 8194 (16.10)

2. Project Description
2.1 Project Background

Echuca and Moama are currently linked by a single road bridge across the
Murray River with a single carriageway in either direction. The existing
bridge was built in 1878 and originally operated as a combined road/rail
bridge until 1989, whereby a separate rail bridge was constructed. The
nearest alternative road crossings of the Murray River are at Barham, 86
km to the west, Barmah 36 km to the east, or Tocumwal 120 km to the
east.

The existing road bridge and its approaches have inherent safety and
operational limitations including its inability to carry over-width loads and
higher mass limited vehicles used by an increasing proportion of the
freight transport industry. Rehabilitation works to upgrade the operational
capacity of the existing bridge would require lengthy road closures and
would be further complicated by heritage considerations.

The existing bridge does not provide a suitable level of service for the
increased volume of light vehicle traffic experienced during peak summer
tourist events. Extensive delays are commonly experienced at these times
which are easily exacerbated by any minor traffic incidents. This results in
sizeable delays and in particular restricts the movement of emergency
services vehicles from one town to the other.

Early investigations to provide for a second Murray River Crossing at
Echuca-Moama commenced in 1965. Since then, VicRoads has undertaken
extensive planning investigations including route options development and
environmental impact assessments. Over the past 15 years, five corridors
have been considered for an additional Murray River crossing. These
investigations have included:

¢ An Environment Effects Statement (EES) / Environmental Impact
Statement (EIS) study in 2000/2001 whereby a Western Corridor was
approved by the Planning Panel;

e Preparation of an Environmental Report in 2010 for a Mid-West corridor
(this process was superseded in late 2010 following a change in
Government); and

e The current EES process which formally commenced in 2013.

As a result of the investigations completed and stakeholder consultation
conducted, VicRoads has amassed significant knowledge of existing
environmental, social and economic conditions and community values in
the Echuca-Moama region.
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2.2 The Project

The Project involves the construction and operation of a second road
bridge crossing of the Murray and Campaspe Rivers at Echuca-Moama.
The Project extends between Echuca (within Victoria) and Moama (in New
South Wales) and is therefore subject to the provisions of the Victorian
and New South Wales approvals processes. As part of the EES (within
Victoria), the proposed alignment is assessed against a ‘No Project’
option, whereby it is assumed that the existing road conditions and
networks remain unchanged and in NSW a Review of Environmental
Factors (REF) is being prepared to consider the construction impacts of
the Project.

The Project comprises a Right-of-Way sufficient to build a four lane road
and duplicated bridges across both Rivers. The Project includes an
elevated roadway and extensive bridging across the Campaspe River and
Murray River floodplains, as well as changes to existing approach roads.

Construction of the Project will be staged to meet traffic demands and
includes the Initial Alignment and an Ultimate Duplication. The Initial
Alignment comprises two lanes (a single carriageway in either direction)
and the Ultimate Duplication, which comprises the two lanes in both
directions and duplicated bridges next to the bridges built during the
Initial Alignment.

2.2.1 Project Objectives

The Project objectives are:

e To improve accessibility and connectivity for the community of Echuca-
Moama and the wider region;
e To provide security of access with a second flood free crossing between
Echuca and Moama;
e To enable cross border access for high productivity vehicles and
oversized vehicles;
e To improve emergency services access between Echuca and Moama
during emergency situations and major tourist and flood events;
e To provide road infrastructure that supports:
o the state (Vic and NSW) and national economies through
improved connectivity of goods and services; and
o the local and regional economy of Echuca-Moama.

2.2.2 Preferred Alignment

VicRoads undertook an assessment of alignment options based upon the
information from previous assessments and existing conditions in the
area. The result was the selection of a Preferred Alignment option for
consideration by specialists. The alignment, known as the “Mid-West”
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Option was determined to be a better performing option when considering
a balance between environmental, social and economic considerations.
The Preferred Alignment is approximately 4.1km in length and utilises
existing road infrastructure along part of Warren Street (Echuca-Cohuna
Road), has the least amount of vegetation removal and least amount of
raised road formation and bridging, impacting on the overall cost of the
Project. Refer to the Echuca-Moama Project EES Main Report for more
details on the assessment of the alignment options to support the
selection of the Preferred Alignment.

The Preferred Alignment extends from the Murray Valley Highway along
Warren Street before diverting to the northwest where it extends to the
west of Victoria Park Oval. The Preferred Alignment then turns north-east
to cross the Murray River before extending north to connect with the Cobb
Highway (Figure 1).

More specifically, the Preferred Alignment comprises:

A new roundabout at the intersection of the Murray Valley Highway;

e Upgrade works along Warren Street, including widening of the road
pavement, shoulder sealing, upgrading flood relief structures, line
marking and intersection upgrades at Homan Street and Redman
Street;

e Construction of a new service road on the western side of Warren
Street between Homan Street and Redman Street;

e Line marking for a dedicated right-turn lane for traffic turning into
Homan Street;

e Construction of a new ‘three-leg’ roundabout approximately 120 m
south of Campaspe Esplanade;

e Construction of a new road extending north-west from Warren Street
and construction of a new bridge across the Campaspe River and
Crofton Street;

e Construction of a new road extending north over part of the former
Echuca College site and construction of a new road over a slab on the
edge of an existing sand hill;

e A new road extending north-east over the western and northern tennis
court Victoria Park and to the north of the Echuca Caravan Park;

e Construction of a new bridge over the Murray River near the existing
boat ramp;

e Construction of an elevated road east of the Murray River to connect a
realigned Meninya Street (the existing Cobb Highway) at a new
signalised intersection; and

¢ Signalising of the intersections at Cobb Highway and Perricoota Road
and Cobb Highway and Francis Street.

The main construction activities associated with the Project would
comprise:
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Civil and structural works associated with the construction of new
elevated roadway and bridges across the Murray River and the
Campaspe River;

Construction of earthworks and flood relief structures (including spill
basins) for the new road across the Murray River and Campaspe River
floodplains; and

Improvements to existing roads and intersections on approaches in
Victoria and New South Wales, including the construction of a large
diameter roundabout at the Murray Valley Highway / Warren Street
intersection and traffic signals with Meninya Street and Perricoota Road
in Moama.
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Figure 1: Project Alignment
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2.3 Project Investigation Area

The Project Investigation Area, shown in Figure 2, is ‘search region’
encompassing a zone 10 kilometres in radius from all route options
considered during project feasibility and design studies. This area was
searched for existing flora and fauna information (records).

2.4 Study Area

The study area for the purposes of this biodiversity assessment, being the
area subject to detailed field surveys and impact assessment, comprises
the Right-of-Way as shown in Figure 3.

An additional investigation area, as shown in Figure 3, was also subject to
detailed field surveys and impact assessment. This additional investigation
area was assessed to provide context for the impact assessment given that
many fauna species readily move over larger areas than just the Right-of-
Way.

2.5 Construction Area

The Construction Area is the area defined for the Project that would be directly
impacted by construction activities. It is located within the within the Right-of-
Way. The Construction Area, as shown in Figure 12, is the area for which
the extent of direct impacts was assumed when assessing native
vegetation and habitat removal for the Mid-West Option.
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3. Existing Conditions
3.1 Methodology

3.1.1 Existing Information
Existing information used for this investigation is described below.

Existing information has been obtained from a wider area, termed the
‘search region’ defined for this assessment as an area with radius ten
kilometres from the approximate centre point of the Study Area of
coordinates: latitude 36° 06’ 47” S and longitude 144° 44’ 36" E. This
provided an indication of threatened species and communities that have
the potential to occur in the Study Area and in the Construction Area. The
following reports relating to the Study Area were also reviewed:

e Echuca Bridge Planning Study - Mid West 2 Option Aquatic Flora and
Fauna Assessment (GHD 2012). GHD Melbourne.

e Second Murray River Crossing at Echuca-Moama, Detailed Flora and
Fauna Assessment, Brett Lane and Associates (BL&A 2011);

e Mid-West 2 Murray River Crossing at Echuca-Moama, Matters of
National Environmental Significance, Brett Lane and Associates (BL&A
2013a); and

e Mid-West 2 Murray River Crossing at Echuca-Moama, Detailed Flora,
Fauna, Native Vegetation and Net Gain Assessment, Brett Lane and
Associates (BL&A 2013b).

3.1.1.1  National level
The likelihood of suitable habitat in the Study Area for nationally
threatened ecological communities, flora and fauna species (including
migratory species) was ascertained on the 6 August 2014 through a
search of the online Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act) Protected Matters Search Tool (DSEWPC 2012) using
the search region defined above (see Appendix 10 in BL&A 2013Db for the
full list of species recorded in the search region).

3.1.1.2  State level — Victorian portion of the Study Area

3.1.1.2.1 Location and extent risk
The likely risk-based pathway for assessment of any proposed vegetation
removal relies on the ‘location risk” and ‘extent risk’ determined with the
assistance of the online Native Vegetation Information Management
system (NVIM) administered by the Department of Environment, Land,
Water and Planning (DELWP 2014a).

NVIM online mapping was viewed to determine the mapped location risk
of the Study Area and to gain a preliminary indication of the extent risk.
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3.1.1.2.2 Native Vegetation
Pre-1750 (pre-European settlement) vegetation mapping was reviewed to
determine the type of native vegetation likely to occur in the Study Area.
Ultimately, the impact assessment for native vegetation focussed on the
Construction Area. Information on Ecological Vegetation Classes was
obtained from published EVC benchmarks. These sources included:

¢ Relevant EVC benchmarks for the Victorian Riverina and Murray Fans
bioregions1l (DSE 2011a) viewed on the 22nd September 2011 and

e Biodiversity Interactive Maps (DSE 2011b) viewed on the 22nd
September 2011.

3.1.1.2.3 Flora
A list of the flora species recorded in the Victorian section of the search
region was obtained from the Viridans Flora Information System (FIS) on
the 6™ October 2011, a database administered by the then Department of
Sustainability and Environment (DSE) (Viridans Biological Databases
2011a). This database search listed all plant species, including rare and
threatened plants found in the Victorian search region (see Appendix 11 in
BL&A 2013b for the full list of species recorded in the search region).

A follow-up database search for listed threatened flora species in the
Victorian section of the search region was carried out using the Victorian
Biodiversity Atlas (VBA) on the 1° December 2014 (see Appendix 10 of
this report).

Plant taxonomy used throughout this report follows the FIS standards.

3.1.1.2.4 Fauna
A list of the fauna species recorded in the Victorian portion of the search
region was obtained from the following sources:

e Atlas of Victorian Wildlife (AVW) on the 5th October 2011, a database
administered by the then DSE (Viridans Biological Databases 2011b)
(see Appendix 13 in BL&A 2013b for the full list of species recorded in
the search region) — since been replaced by the database below;

e The Victorian Biodiversity Atlas (VBA) on the 1°' December 2014 (see
Appendix 10 of this report for a full list of listed threatened species
recorded in the search region); and

e The New Atlas of Australian Birds viewed on the 22nd September
2011, administered by Birds Australia (see Appendix 15 in BL&A 2013b
for the full list of species recorded in the search region).

LA bioregion is defined as “a geographic region that captures the patterns of ecological
characteristics in the landscape, providing a natural framework for recognising and responding to
biodiversity values”. In general bioregions reflect underlying environmental features of the
landscape (DNRE 1997).
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Fauna taxonomy used throughout this report follows the Victorian
nomenclature. In particular, the common name for Nyctophilus corbeni
adopted for this report is that used in the Commonwealth EPBC Act listing
advice for the species: South-eastern Long-eared Bat.

3.1.1.2.5 Listed threatened ecological communities
The list of threatened ecological communities on the Victorian Flora and
Fauna Guarantee Act 1988 (FFG Act) Threatened List (DEPI 2014a) was
reviewed to ascertain whether any Victorian listed threatened ecological
communities were likely to occur in the Study Area.

3.1.1.3  State level — NSW portion of the Study Area

3.1.1.3.1 Native Vegetation
Existing information regarding native vegetation types which occur in NSW
within the Murray CMA was sourced from various databases incorporated
in BioMetric 2.0, a tool that facilitates preparation of Property Vegetation
Plans (PVPs) under the NSW Native Vegetation Act 2003 (NV Act). This
tool works alongside separate tools for assessing threatened species,
soils, water quality, salinity and invasive native scrub.

3.1.1.3.2 Flora
A list of flora species recorded in the NSW section of the search region
was obtained from the Atlas of New South Wales Wildlife (ANSWW)
viewed on the 22" November 2011, a database administered by the
Office of Environment and Heritage (OEH). This database search listed all
plant species, including rare and threatened plants found in the NSW
search region (see Appendix 12 in BL&A 2013b for the full list of species
recorded in the search region).

A follow up search of the ANSWW was carried out on the 6™ August 2014
to determine the validity of the 2011 search (see Appendix 2 in BL&A
2014 for the full list of species recorded in the search region).

A search of the NSW DPI Noxious Weeds database was also undertaken
for this assessment (see Appendix 9 for the full list of species in this
database).

3.1.1.3.3 Fauna
A list of the fauna species recorded in the NSW portion of the search
region was obtained from the following sources:

¢ ANSWW viewed on the 3rd November 2011, administered by the OEH
(see Appendix 14 in BL&A 2013b), and then reviewed on the 6th
August 2014 (see Appendix 4 in BL&A 2014 for the full list of species
recorded in the search region);
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e The New Atlas of Australian Birds viewed on the 22nd September
2011, administered by Birds Australia (see Appendix 15 in BL&A 2013b
for the full list of species recorded in the search region); and

3.1.1.34 Listed threatened ecological communities
A list of endangered ecological communities recorded in the search region
was obtained from the ANSWW on the 6" August 2014 (see Appendix 5 in
BL&A 2014 for the full list of communities recorded in the search region).

3.1.2 Field methodology

The field assessment timing and methodology for all project assessments
carried out by BL&A is presented in this section. It should be noted that
field assessments carried out at the following times were conducted in the
current Study Area:

e October 2008;
e January 2009; and
e July 2010.

Other field assessments carried out were conducted in the Mid-West 2
alignments envelope which shares a significant amount of common area
with the current Study Area (Figure 3)

September 2011;

November 2011;

February — March 2012; and
October 2012.

Limitations of, and assumptions made during field assessments are
detailed in Section 13.

3.1.2.1 General methods
The following field methods satisfied the various National, Victorian and
NSW survey guidelines.

3.1.2.1.1 Flora and Fauna Field Surveys
An initial flora and fauna field assessment of the entire Study Area was
conducted between the 13" and 15" October, 2008, followed by an
additional botanical field assessment undertaken on the 21% and 22" July
2010 to assess additional areas within an updated development layout.

A further detailed flora and fauna assessment was conducted within the
Mid-West 2 alignment envelope between 26™ and 30" September, 2011.

During all field assessments, the entire Study Area was inspected in detail
on foot. Sites in the Study Area found to support native vegetation and/or
habitat for rare or threatened flora and/or fauna were mapped. Mapping
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was undertaken through a combination of aerial photograph interpretation
and ground-truthing using a hand held GPS (accurate to approximately
five metres).

3.1.2.2  Flora
Incidental records of flora species within vegetation types and landforms
were made whilst conducting field work. Specimens requiring identification
using laboratory techniques were collected by botanists of BL&A.

3.1.2.3 Native vegetation assessment
Native vegetation assessment was undertaken in accordance with the
relevant state assessment guidelines. This is summarised below.

3.1.2.3.1 Native vegetation assessment in Victoria
Native vegetation was originally assessed against criteria set out in the
prevailing native vegetation permitted clearing regulations - the Native
Vegetation Management Framework (DNRE 2002), referred to herein as
‘the Framework’.

The native vegetation assessment guidelines set out under the Framework
and associated practice notes categorised native vegetation into the
following relevant categories:

Remnant patch;

Scattered trees;

Degraded treeless vegetation;
Artificial Substrate; or
Modified Wetlands.

Under the current Biodiversity Assessment Guidelines (DEPI 2013a)
(Guidelines) native vegetation is defined as either ‘remnant patch’ or
‘scattered tree’ only. The definitions of these categories under the
Guidelines are provided below, along with the prescribed Department of
Environment, Land, Water and Planning (DELWP) methods to assess
them. Also provided below is a comparison of the current definitions under
the Guidelines and former definitions under the Framework.

3.1.2.3.2 Remnant patch
A remnant patch of native vegetation is either:

e An area of native vegetation where at least 25 per cent of the total
perennial understorey plant cover is native; and/or

e Any area with three or more native canopy trees® where the canopy
foliage cover? is at least 20 per cent of the area.

2 A canopy tree is a reproductively mature tree that is greater than 3 metres in height and is
normally found in the upper layer of the relevant vegetation type.
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The Framework required the assessment of remnant patches using the
habitat hectare assessment method (Parkes et al. 2003; DSE 2004),
which remains unchanged under the Guidelines. Under the Framework,
this definition did not refer to “perennial” plant cover. However, following
a review of the previous site assessment results it is considered that this
change would not affect the identification of remnant patches in the Study
Area.

Under the habitat hectare method, components of native vegetation (e.g.
tree canopy, understorey and ground cover) are assessed against an EVC
benchmark. The score effectively measures the percentage resemblance
of the vegetation to its original condition.

3.1.2.3.3 Scattered trees
The Guidelines define scattered trees as a native canopy tree? that does
not form part of a remnant patch of native vegetation. The definition of a
canopy tree remains substantially unchanged between the Framework and
the Guidelines.

Scattered trees are counted, the species identified and their DBH
(diameter at breast height or 1.3 metres above ground) measured or
estimated.

3.1.2.34 Flora species and habitats
Records of flora species were made in conjunction with sampling methods
used to undertake habitat hectare assessments of native vegetation,
described above. Specimens requiring identification using laboratory
techniques were collected.

The potential for habitats to support listed flora species was assessed
based on the criteria outlined below:

e The presence of suitable habitat for flora species such as soil type,
floristic associations and landscape context; and

e The level of disturbance of suitable habitats by anthropogenic
disturbances and invasions by pest plants and animals.

3.1.3 Native vegetation assessment in New South Wales

Native vegetation in New South Wales is classified using three hierarchical
levels:

e Formations - Broad classification of vegetation (e.g. Rainforest,
Grassland, Grassy Woodland).

3 Foliage cover is the proportion of the ground that is shaded by vegetation foliage when lit from
directly above.
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o Classes - Detailed classification of vegetation based on geographical
range and indicative species (e.g. Northern Warm Temperate
Rainforest, Western Slopes Grassland, New England Grassy
Woodlands).

e Types — Further classification of vegetation classes based on the
dominant canopy species, characteristic mid- and understorey species
and landscape position (e.g. Norton's Box - Red Box - White Box
grassy open forest of the southern section of the NSW South Western
Slopes Bioregion).

Vegetation formations and classes are outlined in Keith (2006).
Information on vegetation types was sourced from the BioMetric
Vegetation Type tool.

During the site inspection, existing vegetation was classified to type and
mapped (using aerial photograph interpretation and ground-truthing)
within the Study Area as per the criteria outlined in the Environmental
Outcomes Assessment Methodology (DNR 2005).

According to the NV Act, native vegetation in New South Wales is
classified as follows:

Remnant vegetation is any vegetation that is not regrowth.

e Regrowth is all native vegetation that has regrown since January 1st
1990. However, regrowth does not include native vegetation that has
grown following:

o Unlawful clearing of remnant native vegetation; or

o Clearing of remnant native vegetation caused by natural events
such as bushfires, floods and droughts (NSW Government
2005).

3.1.3.1 Hollow-bearing tree survey
OEH guidelines require hollow-bearing tree surveying and mapping for any
development proposal in NSW, as the loss of hollow-bearing trees is a key
threatening process under the Threatened Species Conservation Act 1995
(TSC Act). A systematic search was conducted on the 17" October 2012
for hollow-bearing trees in the NSW portion of the Study Area, along
transects spaced approximately 15 metres apart. All identified hollow-
bearing trees were mapped using a hand-held GPS unit (accuracy
approximately +/- 5 metres), and the number, nature and size of the
hollows was recorded.

3.1.4 listed threatened ecological communities

The presence of listed threatened ecological communities in the Study
Area was assessed against the relevant National and State qualifying
criterion during the flora and fauna field surveys.

Page | 17



Echuca-Moama Bridge Project: Biodiversity and habitat impact assessment Report No. 8194 (16.10)

3.1.5 Fauna

The techniques below were used to detect fauna species inhabiting the
Study Area

3.1.5.1 Direct search and initial assessment
This included traversing the Study Area during the day searching for and
recording fauna species. This approach included the following:

e Bird observation during the day;

e The diurnal bird surveys concentrated on detecting or finding
threatened species with emphasis on birds such as the Brown
Treecreeper and the Bush Stone-Curlew;

¢ Incidental searches for mammal scats, tracks and signs (e.g. diggings,
signs of feeding and nests/burrows);

e Turning over logs and other ground debris for reptiles, frogs and
mammals;

e General searches for reptiles and frogs; including identification of frog
calls in seasonally wet areas;

e General searches for bat habitat including water bodies and potential
roosting sites such as dead trees with hollows and underneath bark of
trees;

¢ Inspection of hollows and canopies of River Red-gums using binoculars
for signs of active nesting or occupation by arboreal mammals.

3.1.5.2  Spotlighting
Spotlighting was undertaken on the evening of the 14™ October 2008
along the entire length of Warren Street, in a patch of woodland between
Warren Street and Campaspe River, and in the Black Box woodland
between Campaspe River and Murray River. A total of five person hours
was spent spotlighting;

Further spotlighting was undertaken on the evenings of the 26" and the
27" September 2011 in the following areas;

e Within the River Red-gum forest, close to the Murray River in the NSW
section of the Study Area corridor. A total of four person hours was
spent spotlighting;

e Within the Black Box forest between Warren Street and the Campaspe
River in Victoria. A total of four person hours was spent spotlighting.

Spotlighting was mainly targeted at finding nocturnal arboreal mammals
likely to be present in the Study Area with particular emphasis on Squirrel
Glider.

3.1.5.3 Call playback
Call playback for owls was undertaken on the 14™ October 2008 in a patch
of woodland between Warren Street and the Campaspe River. The call of
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Barking Owl and Masked Owl was played twice within a 15 minute period,
interspersed with listening periods.

Call playback for the Bush Stone—-Curlew was undertaken on the evenings
of the 26™ and the 27" September 2011 in the two patches of woodland
where spotlighting took place (described above). The call of the curlew
was played several times, interspersed with listening periods.

Call playback for the Growling Grass Frog was undertaken during the
October 2008 surveys at a billabong in River Red-gum woodland on the
Moama side of the Study Area. Further call playback for the Growling
Grass Frog was undertaken at three sites during the September 2011
surveys. The first site was at a billabong in River Red-gum woodland on
the NSW side of the Study Area. The second site was at a small well
vegetated wetland (large dam) located south of the Warren Street -
Murray Valley Highway intersection within the Victorian side of the
investigation corridor. The third site was at a billabong along the
Campaspe River within the investigation corridor in Victoria.

Call playback was not undertaken for the threatened owls during the
September 2011 surveys, as the time of the initial investigation was not
appropriate for owls and might cause disruption of their breeding
activities. This was delayed until November, after the most sensitive
period of the breeding season had passed.

3.1.5.4  Trapping
Two types of mammal traps were employed from the 26™ to 30"
September 2011 as part of the initial survey work; Elliot traps and Hair
Tube traps. Trapping was carried out mainly within the NSW section and
as follows:

¢ A line of ten hair tubes placed at ten metre intervals within the River
Red-gum woodland in NSW, mostly placed on the main tree trunks.

e A line of ten small Elliot traps placed at ten metre intervals within a
small regrowth section of River red-gum in NSW close to the above
hair tubes site;

¢ Aline of ten large Elliot traps placed at ten metre intervals at another
section of the River Red-gum woodland in NSW;

¢ Another line of five hair tubes placed on tree trunks close to the large
Elliot traps in NSW;

¢ And finally a line of ten hair tubes placed on both tree trunks and
ground within a mixed River Red-gum and Black Box woodland at a
private property within the Victorian section of the investigation
corridor.
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3.1.5.5 Habitat assessment
Fauna habitat types were characterised in the Study Area. The quality of
fauna habitat was assessed based on the criteria detailed below. These
are based on habitat components which include old-growth trees, fallen
timber, leaf litter, surface rocks. Three quality categories were used, as
described below:

High: The majority of fauna habitat components are present and habitat
linkages to other remnant ecosystems in the landscape are intact.

Moderate:

o The majority of fauna habitat components are present but habitat
linkages to other remnant ecosystems in the landscape are absent; or

e The majority of habitat components are absent but habitat linkages to
other remnant ecosystems in the landscape are intact.

Low: The majority of fauna habitat components are absent and habitat
linkages to other remnant ecosystems in the landscape are absent.

3.1.6 Targeted Flora and Fauna Surveys

3.1.6.1 Flora surveys
Targeted surveying for threatened flora species was undertaken in the
current Study Area between the 6th and 8" January 2009, for a total of
32 person hours. During this survey, areas identified to support suitable
habitat for the targeted species were inspected thoroughly along transects
spaced approximately ten metres apart. This transect spacing was
considered to be appropriate due to the open structure of the ground layer
vegetation which the targeted flora species would occupy. Targeted
species were:

Chariot Wheels;

River Swamp Wallaby-grass;
Silky Swainson-pea;

Slender Darling-pea;

Small Scurf-pea; and
Western Water-starwort.

Further targeted flora surveying was undertaken over three days from 21°
to 23" November 2011 in the Mid-West 2 alignments envelope. During the
targeted flora assessment, areas of suitable habitat identified in the initial
survey were walked by two botanists along transects spaced 5 metres
apart throughout the entire Study Area. This methodology was applied in
both the Victorian and NSW portions of the Study Area.
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The November 2011 targeted flora survey was undertaken for the species
that were initially considered likely to occur due to presence of suitable
habitat and included the following:

Hairy tails;

River Swamp Wallaby-grass;
Slender Darling-pea;

Small Scurf-pea; and
Western Water Starwort.

3.1.6.2 Fauna surveys
A large amount of additional targeted fauna surveying work was
undertaken between 2009 and 2012. Threatened species that could
potentially be impacted by the proposed development and that were
considered likel