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Executive summary
Overview
Roads and Maritime Services (referred to as Roads and Maritime) and VicRoads propose to
build a second Murray River bridge crossing between Moama in New South Wales and
Echuca in Victoria (referred to as the ‘Echuca-Moama bridge crossing’).
The Echuca-Moama bridge crossing would consist of a new road with a bridge across the
Murray River in NSW and a bridge across the Campaspe River in Victoria. It would connect
the Cobb Highway in Moama to the Murray Valley Highway at Echuca, along a distance of
about 4.1 kilometres. The existing bridge would continue to operate.
Roads and Maritime, in accordance with NSW planning legislation, has prepared this review
of environmental factors (REF) for the NSW component of the Echuca-Moama bridge
crossing. VicRoads, in accordance with Victorian planning legislation, has prepared an
environment effects statement (EES) for the Victorian component of the Echuca-Moama
bridge crossing. The REF and EES will be placed on public display for community and
stakeholder comment at the same time.
This REF is to be read in conjunction with the Victorian EES. The impacts of the Victorian
component of the Echuca-Moama bridge crossing, as identified in the EES, were taken into
account by Roads and Maritime in assessing the impacts of the entire Echuca-Moama bridge
crossing.
VicRoads has submitted preliminary documentation under the Environment Protection and
Biodiversity Conservation Act 1999 to the Australian Government Department of the
Environment for the Echuca-Moama bridge crossing. The Echuca-Moama bridge crossing is a
controlled action and is subject to the approval of the Australian Government Minister for the
Environment.

The NSW proposal
Roads and Maritime is proposing to build the NSW component of the Echuca-Moama bridge
crossing. The NSW component of the Echuca-Moama bridge crossing extends north-east
from the high water mark on the Victorian bank of the Murray River to about 320 metres north
of the Cobb Highway/Perricoota Road intersection in Moama (referred to in this REF as ‘the
NSW proposal’).
The key features of the NSW proposal include:


A bridge across the Murray River and its floodplain (about 400 metres in length)



A new two lane elevated approach road across the floodplain, including two sections built
on earthen embankments



A 45-metre flood mitigation bridge on the floodplain east of the proposed Murray River
bridge



A new four lane road from the edge of the floodplain to the Cobb Highway/Perricoota
Road intersection (about 420 metres in length)



Upgrade of the Cobb Highway/Perricoota Road intersection (including re-opening of
Francis Street) and construction of a new Cobb Highway/Meninya Street intersection. The
intersections would have divided roads and new traffic lights
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Upgrade of about 320 metres of the Cobb Highway, north of the Perricoota Road
intersection, to four lanes



Shared pedestrian/cycle pathways along the roads and bridges linking to existing
recreational pathways. The pathway would also provide access for emergency services
vehicles in floodplain sections



Closure of Boundary Road on both sides of the new road



Closure of Forbes Street where it links to Boundary Road



Two operational water quality basins adjacent to areas of fill in the centre of the proposal
site



Provision of noise treatments, including a noise wall and low noise pavement adjacent to
Madison Spa Resort (see section 6.5.4)



Establishment of hard stand areas for crane and piling activities adjacent to the new
bridges



Relocation and protection of public utilities



Erection of highway and river crossings for Squirrel Gliders (Petaurus norfolcensis) to
maintain connectivity



Landscaping treatments, including planting of vegetation on road batters and in the road
reserve.

Need for the NSW proposal
Echuca and Moama function as a single community and are linked by the existing heritagelisted bridge across the Murray River, the only accessible river crossing in the area. The
bridge does not meet current road design standards. Traffic congestion occurs on the bridge.
The bridge has restrictions on the height, weight and width of vehicles that can use it. These
constraints affect freight transport, local business and tourism, with associated impacts on the
region’s productivity and economy. A second bridge crossing is required to provide an
alternative route across the Murray River.
The objectives of the Echuca-Moama bridge crossing, applying to both the NSW and
Victorian components, are to:


Improve accessibility and connectivity for the community of Echuca-Moama and the wider
region



Provide improved access during flood events, with a second flood-free crossing between
Echuca and Moama



Enable cross-border access for high productivity freight vehicles (longer trucks carrying
heavier loads) and oversized vehicles



Improve emergency services access between Echuca and Moama during emergency
situations and major tourist and flood events



Provide road infrastructure that supports:
-

The NSW, Victorian and national economies through improved connectivity of goods
and services

-

The local and regional economy of Echuca- Moama.
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Minimise impacts on the natural environment, including:
-

The native vegetation and habitat on the Murray River floodplain

-

The water quality and aquatic habitats of the Murray River and floodplain wetlands

Minimise impacts on the local community.

Options considered
Early investigations to provide a second Murray River crossing at Echuca-Moama
commenced in 1965. VicRoads, in conjunction with Roads and Maritime, has considered a
number of road alignment options and has completed a number of detailed planning and
environmental assessments.
Recent option investigations focussed on the alignment in Victoria only. The NSW alignment
was not affected by these investigations because the preferred option selected in 2008
remained preferred. Therefore, all current options share a common alignment in NSW.
The current investigations have identified four options:


Mid-West Option (the preferred option)



Mid-West 2A



Mid-West 2B



‘Do nothing’ option.

The Mid-West Option is the preferred option as it best meets the objectives of the EchucaMoama bridge crossing. It provides improved transport connectivity and efficiency with the
least environmental impacts of all the options.

Statutory and planning framework
The NSW State Environmental Planning Policy (Infrastructure) 2007 permits development on
any land for the purpose of a road or road infrastructure facilities to be carried out by or on
behalf of a public authority without consent.
As the NSW proposal is for the purpose of a road and is to be carried out by Roads and
Maritime, it can be assessed under Part 5 of the Environmental Planning and Assessment Act
1979. Development consent is not required. This REF has been prepared to assess the NSW
proposal.
The Echuca-Moama bridge crossing is a ‘controlled action’ and will require the approval of the
Australian Government Minister for the Environment under the Environment Protection and
Biodiversity Conservation Act 1999. Preliminary documentation has been prepared and
lodged with the Australian Government Department of the Environment to address
Commonwealth requirements.
VicRoads has prepared an EES for the Victorian component of the Echuca-Moama bridge
crossing to satisfy Victorian planning and approval requirements.
This REF is to be read in conjunction with the Victorian EES. The impacts of the Victorian
component of the Echuca-Moama bridge crossing, as identified in the EES, were taken into
account by Roads and Maritime in assessing the impacts of the entire Echuca-Moama bridge
crossing.
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The NSW REF, Victorian EES and Commonwealth preliminary documentation are being
displayed for public comment at the same time.

Community and stakeholder consultation
Consultation by VicRoads and Roads and Maritime has been integrated across NSW and
Victoria.
The purpose of consultation has been to:


Inform the community of the NSW proposal



Enable the community to comment on the NSW proposal and concept design



Advise potentially affected stakeholders of the NSW proposal and its possible impacts



Advise the community and stakeholders on how they may obtain further information or
communicate concerns, complaints or suggestions.

Consultation with potentially affected property owners, government agencies and other
stakeholders was carried out during preferred option selection and concept design
development.
Feedback from the community informed ongoing improvements to the NSW proposal. In a
number of instances, the NSW proposal was adjusted to address community concerns.
Roads and Maritime and VicRoads would continue to consult with the community through
public display of this REF, the EES and the preliminary documentation. If the NSW proposal
proceeds, Roads and Maritime and VicRoads would continue to inform and consult the
community and stakeholders as required during detailed design and construction of the NSW
proposal.

Environmental benefits and impacts
The NSW proposal would contribute to the following benefits:


Reduced travel time for commercial vehicles; tourists and residents, especially during
peak seasons and major events



Removal of restrictions for oversized and higher mass limit commercial vehicles



Improved access for emergency services vehicles



The provision of a second flood evacuation route



Provision of a shared path along the Echuca-Moama bridge crossing connecting to
existing recreational pathways, improving pedestrian and cycle connectivity between the
towns



Reduced risk to the ongoing operations of business/industry with an alternative river
crossing available in the event of the existing crossing being inaccessible



Reduced traffic volumes, including heavy vehicles, through the Moama town centre,
improving the safety of the local road network and attractiveness and pleasantness of the
retail and tourism areas (through reduced traffic, air emissions and noise)



Promotion of the economic development of Echuca-Moama by:
-

Facilitating traffic movement and transport across the Murray River
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-

Improving amenity for businesses and tourism operators in the towns. This would
assist in making the central business areas of these towns more pleasant as places
to visit, and this is likely to increase investment opportunities in each of the shopping
strips.

The main adverse effects of the NSW proposal would include:


The NSW proposal would have the following main biodiversity impacts, all of which are
listed as key threatening processes under the Threatened Species Conservation Act
1995 and/or the Environment Protection and Biodiversity Conservation Act 1999:
-

Removal of 5.08 hectares of native vegetation and habitat for listed fauna (such as
the Squirrel Glider)

-

Removal of 11 hollow-bearing trees

-

Fragmentation of the Murray River vegetation corridor.



Long-term noise impacts at 2 Boundary Road and the western wing of the Madison Spa
Resort. Traffic noise on the new road would exceed the noise criteria



Permanent acquisition of about 5.7 hectares of property



A potential long-term reduction in passing trade for some businesses on Meninya Street
as a result of declines in traffic volumes on the existing bridge



Permanent changes to street access for some properties in Moama



High visual impacts during construction and for the following 10 year period, primarily for
Murray River recreational users, which would reduce to a moderate level with
implementation and maintenance of visual improvement measures for the 10 year period



Temporary construction noise and vibration impacts on nearby residents and businesses



A range of other short-term and long-term changes in amenity and environmental risks
including soils and erosion, water quality, air quality and waste management



Cumulative environmental impacts.

The adverse environmental effects would be minimised through the implementation of
safeguards and management measures outlined in this REF.

Justification and conclusion
The Echuca-Moama bridge crossing is required to alleviate congestion on the existing bridge,
improve security of access for the local community and provide access across the Murray
River for higher mass limit and oversized vehicles. It has been developed in consultation with
the local community and stakeholders.
This REF has examined and taken into account to the fullest extent possible all matters
affecting or likely to affect the environment by reason of the activity. The REF found that the
NSW proposal would not result in significant environmental impacts or be of such a nature or
extent as to be regarded as unacceptable. The safeguards and mitigation measures detailed
within this REF would avoid or minimise the expected impacts. Overall, the REF finds that any
negative impacts are outweighed by the longer term positive impacts of the NSW proposal.
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Display of the review of environmental factors
This review of environmental factors is on display for comment between 27 August 2015 and
9 October 2015. You can access the documents in the following ways:
Internet
The documents will be available as pdf files on the Roads and Maritime website at
www.rms.nsw.gov.au/projects/south-western/Echuca-moama/index/html.
Display
The review documents can be viewed at the following locations:


Community information sessions will be held at the St Mary’s Hall in Echuca from 12
noon to 5pm, Tuesday 1 September 2015 and from 2pm to 7pm, Wednesday 2
September 2015.



All reports will be on display at the following locations:
-

Campaspe Shire Council, corner of Hare & Heygarth Streets, Echuca

-

Campaspe Regional Library, 310 Hare Street, Echuca

-

Murray Shire Council, Moama Branch Office, 6 Meninya Street, Moama

-

Department of Environment, Land, Water & Planning, Loddon Mallee Region, Level
1, 56-60 King Street, Bendigo

-

State Library of Victoria, 328 Swanston Street, Melbourne

-

Department of the Environment, 33 Allara Street, Canberra, ACT (Preliminary
Documentation only. Please email EPBC.Referrals@environment.gov.au to arrange
to view a copy).

How can I make a submission?
To make a submission on the NSW proposal, please send your written comments to:
Roads and Maritime Services project manager
Tim Wilson
PO Box 484, Wagga Wagga NSW 2650
Timothy.V.WILSON@rms.nsw.gov.au
Fax (02) 6938 1183
Submissions must be received by 9 October 2015.

Privacy information
All information included in submissions is collected for the sole purpose of assisting in the
assessment of the NSW proposal. The information may be used during the environmental
impact assessment process by relevant Roads and Maritime staff and its contractors.
Where the respondent indicates at the time of supply of information that their submission
should be kept confidential, Roads and Maritime will attempt to keep it confidential. However
there may be legislative or legal justification for the release of the information, for example
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under the Government Information (Public Access) Act 2009 or under subpoena or statutory
instrument.
The supply of this information is voluntary. Each respondent has free access at all times to
the information provided by that respondent but not to any identifying information provided by
other respondents if a respondent has indicated that the representation should be kept
confidential.
Any respondent may make a correction to the information that they have provided by writing
to the same address the submission was sent.
The information will be held by Roads and Maritime, 1 Simmons St, Wagga Wagga NSW
2650.

What happens next?
Following the submissions period, Roads and Maritime will collate submissions.
Acknowledgement letters will be sent to each respondent. The details of submission authors
will be retained and authors will be subsequently advised when project information is
released.
After consideration of community comments Roads and Maritime will determine whether the
NSW proposal should proceed as proposed, or whether any alterations to the NSW proposal
are necessary. The community will be kept informed regarding this Roads and Maritime
determination.
If the NSW proposal goes ahead, Roads and Maritime proceeds with final design and tenders
are called for construction of the project.
If you have any queries, please contact the Roads and Maritime project manager on 02 6937
1604.
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Introduction

1.1

Overview

Roads and Maritime Services (Roads and Maritime) and VicRoads propose to build a second
Murray River bridge crossing between Moama in New South Wales (NSW) and Echuca in
Victoria (referred to as the ‘Echuca-Moama bridge crossing’).
Moama and Echuca are located about 640 kilometres south-west of Sydney and 190
kilometres north of Melbourne (see Figure 1.1).
The Echuca-Moama bridge crossing would comprise a new road with a bridge across the
Murray River in NSW and a bridge across the Campaspe River in Victoria, as well as flood
mitigation bridges across the NSW and Victorian floodplains. It would connect the Cobb
Highway (at Meninya Street) in Moama to the Murray Valley Highway at Echuca, a distance of
about 4.1 kilometres (see Figure 1.2). The existing bridge would continue to operate.
The towns function as a single community and are linked by the existing heritage-listed bridge
across the Murray River, the only accessible river crossing in the area. The bridge does not
meet current road design standards. It is periodically subject to traffic congestion and has
restrictions on the height, weight and width of vehicles that can travel on the bridge. These
constraints affect freight transport, local business and tourism, with associated impacts on the
region’s productivity and economy. A second bridge crossing is required to provide an
alternative route across the Murray River.
The current estimated cost of the Echuca-Moama bridge crossing is $230 to $250 million.
Funding for the Murray River bridge would be shared equally between the NSW and Victorian
Governments. Each state would fund its own approach roads and associated bridges. Any
Commonwealth Government funding would likely be allocated to the construction of the
Murray River bridge, in a cost sharing arrangement with the states.
Construction timing is dependent on funding. Construction of the Echuca-Moama bridge
crossing is expected to occur over three years.
Roads and Maritime, in accordance with NSW planning legislation, has prepared this REF for
the NSW component of the Echuca-Moama bridge crossing. VicRoads, in accordance with
Victorian planning legislation, has prepared an environment effects statement (EES) for the
Victorian component of the Echuca-Moama bridge crossing. The REF and EES will be placed
on public display for community and stakeholder comment at the same time.
This REF is to be read in conjunction with the Victorian EES. The impacts of the Victorian
component of the Echuca-Moama bridge crossing, as identified in the EES, were taken into
account by Roads and Maritime in assessing the impacts of the entire Echuca-Moama bridge
crossing.
VicRoads has submitted preliminary documentation under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) to the Australian Government Department of
the Environment for the Echuca-Moama bridge crossing. The Echuca-Moama bridge crossing
is a controlled action and is subject to the approval of the Australian Government Minister for
the Environment.
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1.2

NSW proposal identification

Roads and Maritime is proposing to build the NSW component of the Echuca-Moama bridge
crossing. The NSW component of the Echuca-Moama bridge crossing extends north-east
from of the high water mark on the Victorian bank of the Murray River to about 320 metres
north of the Cobb Highway/Perricoota Road intersection in Moama (referred to in this REF as
‘the NSW proposal’). The NSW proposal is located in the Murray Shire Council local
government area and Roads and Maritime South West Region.
Key features of the NSW proposal assessed in this REF are shown in Figure 1.3 and include:


The NSW section of a bridge across the Murray River and its floodplain (about 400
metres in length)



A new two lane elevated approach road across the floodplain, including two sections built
on earthen embankments



A 45-metre flood mitigation bridge on the floodplain east of the proposed Murray River
bridge



A new four lane road from the edge of the floodplain to the Cobb Highway/Perricoota
Road intersection (about 420 metres in length)



Upgrade of the Cobb Highway/Perricoota Road intersection (including re-opening of
Francis Street) and construction of a new Cobb Highway/Meninya Street intersection. The
intersections would have divided roads and new traffic lights



Upgrade of about 320 metres of the Cobb Highway, north of the Perricoota Road
intersection, to four lanes



Shared pedestrian/cycle pathways along the roads and bridges linking to existing
recreational pathways. The pathway would also provide access for emergency services
vehicles in floodplain sections



Closure of Boundary Road on both sides of the new road



Closure of Forbes Street where it links to Boundary Road



Two operational water quality basins adjacent to areas of fill in the centre of the NSW
proposal site



Provision of noise treatments, including a noise wall and low noise pavement adjacent to
Madison Spa Resort (see section 6.5.4)



Establishment of hard stand areas for crane and piling activities adjacent to the new
bridges



Relocation and protection of public utilities



Erection of highway and river crossings for Squirrel Gliders (Petaurus norfolcensis) to
maintain connectivity



Landscaping treatments, including planting of vegetation on road batters and in the road
reserve.

Planning and land acquisition would make provision for a potential future duplicated roadway
and bridges; however, the duplication of the road is not included in the NSW proposal and is
not assessed in this REF.
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The NSW proposal would likely be built in two stages. The first stage includes installing new
traffic lights at the existing Perricoota Road/Cobb Highway intersection and the proposed
Meninya Street/Cobb Highway intersection, and re-opening traffic access between Francis
Street and the Cobb Highway. The second stage of the NSW proposal includes constructing
the Murray River bridge, approach road and all other components of the NSW proposal.
The northern section of the NSW proposal passes through the urban area of Moama and
would be located near residences and various businesses, including motels.
The southern section of the NSW proposal traverses River Red Gum (Eucalyptus
camaldulensis) vegetation on the floodplain of the Murray River. The vegetation is known to
provide habitat for listed species including the Squirrel Glider, Brown Treecreeper (Climacteris
picumnus victoriae), Masked Owl (Tyto novaehollandiae), Varied Sittella (Daphoenositta
chrysoptera), Rainbow Bee-eater (Merops ornatus) and Yellow-bellied Sheathtail-bat
(Saccolaimus flaviventris).
Aquatic habitats located near the NSW proposal site include the Murray River, a periodically
flooded wetland and two semi-artificial billabongs.
The Murray River is used for recreation and tourism activities such as fishing, paddle
steamers, houseboats and water skiing.
For the purposes of this REF, the following definitions are used:


The ‘Echuca-Moama bridge crossing’ refers to the entire proposed road development
across NSW and Victoria (shown in Figure 1.2)



The ‘NSW proposal’ (being assessed by this REF) refers to the NSW component of the
Echuca-Moama bridge crossing, shown in Figure 1.3. This includes the component of the
bridge crossing located north-east of the high water mark on the Victorian bank of the
Murray River. The total length of road work proposed in NSW (including intersection work)
is about 1.7 kilometres



The ‘NSW proposal site’ refers to the area required for the construction of the NSW
proposal, including construction activities and construction vehicle access (note that at
the current stage of planning, the location of temporary sedimentation basins,
construction compounds and stockpile sites have not been identified – these would be
subject to further assessment and approvals if they are located outside the NSW proposal
site assessed in this REF)



The ‘study area’ is the area identified by individual specialists to determine potential
impacts for the NSW proposal relating to a specific discipline.
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1.3

Purpose of the report

This REF has been prepared by GHD Pty Ltd on behalf of Roads and Maritime South West
Region. For the purposes of the NSW proposal, Roads and Maritime is the proponent and the
determining authority under Part 5 of the Environmental Planning and Assessment Act 1979
(EP&A Act).
The purpose of the REF is to describe the NSW proposal, to document the likely impacts of
the NSW proposal on the environment, and to detail protective measures to be implemented.
The description of the proposed works and associated environmental impacts have been
completed in the context of clause 228 of the Environmental Planning and Assessment
Regulation 2000, the Threatened Species Conservation Act 1995 (TSC Act), the Fisheries
Management Act 1994 (FM Act), and the Australian Government’s Environment Protection
and Biodiversity Conservation Act 1999 (EPBC Act). In doing so, the REF helps to fulfil the
requirements of section 111 of the EP&A Act, including that Roads and Maritime examines
and take into account to the fullest extent possible, all matters affecting or likely to affect the
environment by reason of the activity.
The findings of the REF would be considered when assessing:


Whether the NSW proposal is likely to have a significant impact on the environment and
therefore the necessity for an environmental impact statement to be prepared and
approval to be sought from the Minister for Planning under Part 5.1 of the EP&A Act



The significance of any impact on threatened species as defined by the TSC Act and/or
FM Act, in section 5A of the EP&A Act and therefore the requirement for a Species
Impact Statement

VicRoads has submitted preliminary documentation under the Environment Protection and
Biodiversity Conservation Act 1999 to the Australian Government Department of the
Environment for the Echuca-Moama bridge crossing. The Echuca-Moama bridge crossing is a
controlled action and is subject to the approval of the Australian Government Minister for the
Environment.
The NSW proposal described in this REF assesses the NSW component of the EchucaMoama bridge crossing. VicRoads has prepared an EES for the Victorian component of the
Echuca-Moama bridge crossing. The NSW REF, Victorian EES and Commonwealth
preliminary documentation will be placed on public display at the same time.
This REF is to be read in conjunction with the Victorian EES. The impacts of the Victorian
component of the Echuca-Moama bridge crossing, as identified in the EES, were taken into
account by Roads and Maritime in assessing the impacts of the entire Echuca-Moama bridge
crossing.
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2

Need and options considered

This chapter describes the need for the NSW proposal in terms of its strategic setting and
operational need. It provides a discussion of the options considered and the selection of the
preferred option for the NSW proposal.

2.1

Strategic need for the NSW proposal

2.1.1

Existing bridge constraints

The existing crossing of the Murray River at Echuca-Moama (see Figure 1.2) provides vital
strategic access for the Murray Valley region’s industries, workers, residents and visitors.
The existing bridge is the only vehicle and pedestrian crossing point in the locality. It has been
identified as one of the top three Murray River crossings for freight tonnages and value of
commodities.
The existing bridge was built in 1878 and operated as a combined road/rail bridge until 1989.
It does not meet current road design standards and poses a number of restrictions to traffic,
including:


The bridge structure is narrow with one lane in each direction and is not suitable for
higher mass limit freight vehicles



The bridge and its approaches experience congestion and delay. The bridge does not
have the capacity to provide a suitable level of service for the increasing volume of traffic
in the area. Traffic flow is often delayed during peak tourist periods. Stakeholders have
reported that parking in the parallel parking bays along Meninya Street is difficult during
peak traffic periods



When wide loads or agricultural machinery cross the bridge, traffic has to be stopped due
to the narrow carriageway. Crossing the bridge with over-dimensional loads is restricted
to off-peak times



The bridge requires rehabilitation to maintain its existing and future operational role. This
work will require partial closure of the bridge for extended periods. Traffic flow and safety
would be severely impeded if the rehabilitation work was to occur without a suitable
alternative crossing



There is a risk with the current single access over the Murray River that emergency
services could be blocked during an emergency situation. This could present a major
problem during major tourist and flood events and has implications for the safety of the
local community.

The existing bridge does not provide a suitable level of service for the increased volume of
light vehicle traffic experienced during peak times, typically associated with summer tourist
events.
Extensive delays are commonly experienced at peak times, which are exacerbated by minor
traffic incidents. Delays in the vicinity of the existing bridge restrict the movement of
emergency services vehicles from one town to the other.
These constraints affect freight transport, local business and tourism, with associated impacts
on the region’s productivity and economy. A detailed description of the impacts of the bridge
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constraints to various business sectors is provided in the economic impact assessment in
Appendix O.
Substantial ongoing growth in travel across the river at Echuca-Moama is predicted due to
population growth and increases in business activity, tourism, jobs and personal travel. The
existing bridge does not have the capacity to provide a suitable level of service for the
increasing volume of traffic in the area, particularly during peak tourist events.
The Echuca-Moama bridge crossing is required to alleviate congestion on the existing bridge,
improve security of access for the local community and provide access across the Murray
River for higher mass limit and oversized vehicles.

2.1.2

Future traffic growth

Table 2.1 below indicates the current and future predicted daily traffic volumes for the Cobb
Highway at the existing bridge, Meninya Street south of Perricoota Road and Perricoota Road
west of the Cobb Highway (Jacobs 2015). These traffic volumes include overall traffic and
heavy vehicle volumes. Heavy vehicles are defined as those vehicles with a gross vehicle
mass or aggregate trailer mass of more than 4.5 tonnes.
Peak hour traffic modelling for 2014, 2029 and 2044 indicates that the road network would
generally operate satisfactorily, but by 2029 the existing bridge would reach its capacity
(Jacobs 2015). The existing bridge does not have the capacity to provide a suitable level of
service for the increasing volume of traffic in the area. It is already subject to traffic
congestion, particularly during peak tourist periods (holiday periods and weekends).
The Cobb Highway/Perricoota Road intersection has been assessed as having a level of
service of ‘F’ (extremely congested) (see ‘Intersection analysis’ in section 2.2.1). Queues of
up to 42 vehicles on Perricoota Road at the intersection have been modelled for peak traffic
conditions. Under current conditions, congestion at the intersection would be expected to
increase with future projected increases in traffic.
The NSW proposal would accommodate the predicted increases in traffic volumes for Moama
and would alleviate congestion on the existing bridge by providing an alternative route across
the Murray River. The NSW proposal would also alleviate congestion at the Cobb
Highway/Perricoota Road intersection by providing a four-lane road and upgraded
intersection.
Current and historical traffic volumes were provided by VicRoads, Roads and Maritime,
Campaspe Shire Council and Murray Shire Council (Jacobs 2015). For all the locations
surveyed in 2008 and 2014, there were increases in the percentages of heavy vehicles (eg
Perricoota Road). The percentages of heavy vehicles are predicted to continue to increase on
the Cobb Highway, Meninya Street and Perricoota Road (see Table 2.1).
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Table 2.1

Existing and expected future daily traffic volumes for the Cobb Highway at Moama

Location

Existing
traffic
volume
(2014)

Existing
heavy vehicle
volume (2014)

Expected
future traffic
volume
(2029)

Expected
future heavy
vehicle
volume (2029)

% traffic
growth
(20142029)

% heavy
vehicle
growth
(2014-2029)

Expected
future traffic
volume
(2044)

Expected
future heavy
vehicle
volume (2044)

% traffic
growth
(20142044)

% heavy
vehicle
growth
(2014-2044)

Cobb
Highway
(existing
bridge)

18,817

1424

22,899

1852

22%

30%

24,965

2053

33%

44%

Meninya
Street
(south of
Perricoota
Road )

12,059

1051

15,869

1435

32%

37%

17,139

1612

42%

53%

Perricoota
Road
(west of
Cobb
Highway)

3914

207

5119

268

31%

29%

5392

300

38%

45%

Existing and expected future traffic volumes for other roads at Moama and Echuca are provided in the transport impact assessment (Jacobs 2015) in
Appendix P.
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2.1.3

Crash history

Crash data from the Moama township for the period 1 July 2003 to 30 June 2013 were
obtained from the Transport for NSW database (Jacobs 2015).
Overall, 124 crashes were reported in Moama from 1 July 2003 to 30 June 2013. These
crashes were evenly split between non-casualty and casualty crashes, which also included
two fatal crashes. Two-thirds of the crashes in Moama involved two or more vehicles, with the
remainder being single vehicle crashes.
The total number of crashes has been relatively constant at about 13 crashes per year with
no apparent trend in the 10 analysis years. There was no clear correlation between the
seasons and the number of crashes. Most crashes happened during daylight hours, with
more crashes in the afternoon than morning. Adverse weather conditions do not appear to
contribute to crashes, as more than 90 per cent of the crashes happened when the weather
was clear and the road surface was dry.
Around 80 per cent of crashes happened where the speed limit was less than or at 80
kilometres per hour, with over 50 per cent of crashes occurring inside the 50 kilometres per
hour speed zone. Many of the recorded crashes occurred on the Cobb Highway and Meninya
Street.
Three crashes occurred on the existing bridge over the analysis period, of which one was an
injury crash. Two rear end crashes happened during lunch time, with one ‘crash-into-object’
happening during the evening. All of these crashes happened during public holidays or a long
weekend. As the existing bridge has only two traffic lanes within a 7.4 metre wide
carriageway, serious incidents may affect traffic in both directions.
The Echuca-Moama bridge crossing would reduce traffic volumes on the existing bridge and
in the Moama town centre, which would contribute to improved road safety. The NSW
proposal would also contribute to road safety by providing an alternative river crossing for
heavy vehicles meeting current design standards.

2.1.4

Relevant strategies and plans

NSW 2021: A Plan to Make NSW No 1
‘NSW 2021: A Plan to Make NSW No 1’ (Department of Premier and Cabinet 2011) is a 10
year plan that provides goals and targets to rebuild the economy, provide quality services,
renovate infrastructure, restore government accountability, and strengthen the local
environment and communities. It is the NSW Government’s strategic business plan, setting
priorities for action and guiding resource allocation.
‘NSW 2021: A Plan to Make NSW No 1’ lists a number of goals relevant to the NSW proposal,
identified in Table 2.2.
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Table 2.2

Relevant goals of NSW 2021: A plan to Make NSW No 1

Goal

How the NSW proposal would assist in meeting the goal

Reduce travel time

The NSW proposal would reduce travel time by providing
a second crossing, which would also alleviate the
congestion on the existing bridge.

Improve road safety

The NSW proposal would provide a new bridge meeting
current design standards, which would improve safety by
reducing congestion in the town centres and by providing
access across the Murray River for higher mass limit and
oversized vehicles.

Invest in critical infrastructure

While not classified as critical infrastructure according to
the EP&A Act definition, the NSW proposal is considered
important infrastructure, given the strategic importance of
the Echuca-Moama bridge crossing.

Drive economic growth in
regional NSW

The constraints of the existing bridge impact on the
region’s productivity and economy. The NSW proposal is
required to cater for future traffic increases and to provide
for a Murray River crossing for higher mass limit freight
vehicles. The NSW proposal would therefore contribute to
economic growth in the region (see section 6.10.3).

Protect our natural
environment

The NSW proposal would remove native vegetation on the
Murray River floodplain and would result in some negative
impacts to the natural environment (see chapter 6).
Safeguards detailed in this REF, including an offset
strategy, would be implemented to minimise impacts on
the natural environment.

Given the likely contribution of the NSW proposal to the goals identified in Table 2.2, the NSW
proposal is considered to be consistent with NSW 2021: A Plan to Make NSW No 1.
NSW State Infrastructure Strategy 2012-2032
The ‘State Infrastructure Strategy 2012-2032’ (Infrastructure NSW 2012) includes details of
priority infrastructure to be developed in NSW over the next 20 years and provides
recommendations on how this will be achieved.
The strategy includes the following recommended actions:


Freight pinch point program for key road and rail links



Bridges for the Bush Program to improve freight productivity (which includes the EchucaMoama bridge crossing).

The NSW proposal would assist in achieving these actions by providing a new Murray River
crossing that would be suitable for use by higher mass limit vehicles. This would result in the
potential for improvements in road freight productivity.
Managing Murray River Crossings
This document (VicRoads and RTA 2010) summarises proposals by Roads and Maritime and
VicRoads for the management of the Murray River road crossings, many of which have
National, State or Regional heritage significance. The Echuca-Moama bridge crossing is
identified in the document.
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Roads and Maritime 2012-2016 Corporate Strategy
The ‘Roads and Maritime 2012-2016 Corporate Strategy’ (Roads and Maritime 2012a)
outlines what Roads and Maritime will strive to deliver in the period 2012-2016. The
community results in the strategy are:


Customer: the customer is at the heart of everything we do



Travel: the door to door movement of people and goods is efficient and reliable



Asset: traffic infrastructure meets acceptable standards



Safety: the safety and security of the transport system is maximised



Environment: the impact of transport on the environment is minimised.

The NSW proposal would assist in meeting these results by providing a new Murray River
crossing to alleviate congestion on the existing bridge, improve security of access for the local
community and provide access across the Murray River for heavy vehicles and agricultural
machinery.
Although there would be environmental impacts associated with the NSW proposal, these
have been minimised as far as possible and would be appropriately managed through the
safeguards and offset measures described in this REF. The community and stakeholders
have been consulted throughout the development of the NSW proposal. Consultation will
continue through display of the REF and into construction should the NSW proposal proceed.
NSW Freight and Ports Strategy 2013
The ‘NSW Freight and Ports Strategy’ (Transport for NSW 2013) sets out a range of strategic
action programs to improve the efficiency, capacity and sustainability of the NSW freight
network. Implementation includes assessment of the road network.
The NSW proposal is listed in the Strategy as ‘Bridges for the Bush- Program 1- Murray River
crossing at Echuca on Cobb Highway (joint NSW & VIC)’. The NSW proposal is in line with
the strategy, as it includes the construction of a new bridge crossing to provide accessibility
for higher mass limit and oversized vehicles, which would improve freight productivity in
regional NSW.
National Land Freight Network Strategy
The overarching purpose of the ‘National Land Freight Network Strategy’ (Commonwealth of
Australia 2012) is to drive development of efficient, sustainable freight logistics that balance
the needs of a growing Australian community and economy, with the quality of life aspirations
of the Australian people. The objectives under consideration aim to:


Improve the efficiency of freight movements across infrastructure networks



Minimise externalities associated with such freight movements



Influence policy making in areas relevant to freight.

The NSW proposal would assist in providing a more suitable freight link between NSW and
Victoria, which would benefit the agricultural industry and promote the state and regional
economies.
Draft Murray Regional Strategy 2009-36
The ‘Draft Murray Regional Strategy 2009-36’ (NSW Planning 2009) represents the NSW
Government’s position on the future of the Murray Region. It applies to 10 local government
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areas in the Murray region, including the Murray Shire Council local government area in which
the NSW proposal is located.
Once finalised, the Strategy will guide land use planning decisions of local government and
help inform the regional decisions on service provision and infrastructure by State agencies
for the period to 2036.
The Strategy is designed to manage growth and change in the region in a sustainable
manner, boosting prosperity for existing and new residents while ensuring the region’s
valuable natural and cultural assets are protected. It will also assist in the management of
cross-border issues, particularly in light of opportunities arising from higher growth rates on
the Victorian side of the river.
In relation to infrastructure, the draft Strategy notes that there are currently 30 road and/or rail
bridges across the Murray River, with 100,000 road vehicles and 20 million tonnes of freight
crossing the river each year. Many of the Murray region communities, particularly on the NSW
side of the border, are disadvantaged by low quality bridges across the river. The Strategy
identifies issues such as weight restrictions and old narrow bridges, which hinder the
development of industry in NSW.
The Strategy notes that the NSW and Victoria governments have undertaken to upgrade,
duplicate and in some cases build new bridges across the Murray River, and that there are
still a large number of bridges that are restricted in their capacity to take larger volumes of
traffic or heavy vehicles.
One of the economic development outcomes of the draft Strategy is that local councils and
State Government will explore opportunities for better cross-border infrastructure and service
delivery.
The NSW proposal would contribute to the NSW Government objective of improving traffic
access across the Murray River by providing an alternative Murray River bridge crossing at
Echuca-Moama.
The draft Strategy caters for a population increase in the Murray Region of 8000 by 2036. The
strategy identifies growth pressure around Moama and the estimated need for an additional
3400 new dwellings within the area. One of the neighbourhood planning principles in the
strategy seeks to provide “Easy access to major town centres with a range of shops,
recreational facilities and services along with smaller village centres and neighbourhood
shops.”
The NSW proposal would be consistent with this strategy as it would provide greater access
to Echuca, which is the closest commercial centre to Moama. The Echuca-Moama bridge
crossing would be located to the west of the existing town centre in proximity to the Moama
North West Precinct, where future residential development is planned. The NSW proposal
would provide improved access for existing and future residents to services, schools and
recreational facilities within Echuca.
Central Murray Transport Study Final Report 2011
The ‘Central Murray Transport Study Final Report 2011’ (Department of Transport 2011)
identifies the importance of the existing Echuca-Moama bridge for conveying passengers and
freight. The study also notes that the bridge is a nineteenth century structure carrying heavy
vehicle traffic, for which it was not designed, and that it has restrictions on higher mass limit
vehicles. The NSW proposal would alleviate congestion on the existing bridge, improve
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security of access for the local community and provide access across the Murray River for
heavy vehicles and agricultural machinery
Moama North West Master Plan
The ‘Moama North West Master Plan 2009’ (Macroplan Australia 2009) is a strategic
framework for the future growth and development of North West Moama. The Plan identifies
strategic land use issues affecting the precinct and articulates the preferred pattern for future
development. The Master Plan identifies areas for future residential development as well as
for open space and a local activity centre.
The NSW proposal is consistent with the Plan as it would provide greater access from the
North West Precinct to services, schools, employment opportunities and recreation facilities
within Echuca.
Murray Shire Strategic Land Use Plan 2010-2030
The ‘Murray Shire Strategic Land Use Plan 2010-2030’ (Murray Shire Council 2010) was
developed in response to NSW government reforms and is applicable to the whole of the
Murray Shire. The overarching purpose of the Strategic Land Use Plan is to guide the future
development and use of land within the Shire for the next 20 years and address land use
planning issues in a strategic context.
The Strategic Land Use Plan recognises the need for a second Murray River crossing,
highlighting that “at times the existing crossing and its approaches operate beyond their
function capacity…with traffic congestion now commonplace during peak periods and
disruption to movement, such as an accident, often preventing crossing the river at all”. The
plan identifies opportunity for a second river crossing to the west of Moama.
The NSW proposal is consistent with this plan in that it would provide a second river crossing,
at a location west of the Moama town centre.
NSW Flood Prone Land Policy
The ‘NSW Flood Prone Land Policy’ is relevant to the NSW proposal, as the NSW proposal
site is located on flood prone land on the Murray River floodplain. The primary objective of the
NSW Flood Prone Land Policy is to reduce the impact of flooding and flood liability on
individual owners and occupiers of flood prone property, and to reduce private and public
losses resulting from floods, utilising ecologically positive methods wherever possible. The
policy seeks to support appropriate floodplain development.
The NSW Flood Prone Land Policy identifies a merit approach for all development decisions
in the floodplain to take into account social, economic and ecological factors, as well as
flooding considerations. This REF has been prepared to meet this requirement.
The gazetted Floodplain Development Manual (NSW Government 2005a) addresses the
development of flood liable land for the purposes of section 733 of the Local Government Act
1993 and incorporates the NSW Flood Prone Land Policy.
The NSW proposal would be consistent with the NSW Flood Prone Land Policy in that it
would not cause any significant flooding impacts on surrounding land uses. This has been
addressed in section 6.4.
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Moama Recreation Reserve Plan of Management
The ‘Moama Recreation Reserve Plan of Management’ (Murray Shire Council 2008) was
developed by the Murray Shire Council in recognition of the importance of the Moama
Recreation Reserve to set the framework for the future management, use and enhancement
of the Reserve. The plan identifies the focus of the reserve on sporting and recreational use
and protecting the natural and scenic qualities of the reserve.
Included within the Plan of Management is the Moama Recreation Reserve Master Plan. A
key direction of the Master Plan is to provide “a diverse combination of sporting and passive
recreation facilities and spaces catering for local needs but which also have the capacity to
attract Regional interest.”
The NSW proposal would increase the accessibility of the reserve (shown in Figure 1.3),
providing more convenient access to the reserve from both Echuca and the region. Improved
accessibility to the reserve would attract greater regional interest, especially as a location for
large sporting or community events.
Moama cycle/walk track plan
A cycle/walk track plan exists for Moama (Murray Shire Council 2009). The proposed off-road
shared bicycle and pedestrian pathway along the road and bridge would link to existing
recreational pathways identified in the plan (see section 6.11.3).

2.2

Existing roads and infrastructure

The Cobb Highway has a length of about 589 kilometres, extending from the Barrier Highway
in the north-west of NSW to the Murray River crossing at Moama. It connects to the Riverina
Highway at Deniliquin about 67 kilometres north of Moama and to the Murray Valley Highway
and Northern Highway at Echuca in Victoria (see Figure 1.1).

2.2.1

Roads

Local road network
The highways at Echuca-Moama are shown in Figure 1.2. The road network in the vicinity of
the NSW proposal is shown in Figure 1.3. The existing Murray River bridge crossing provides
an important link for local traffic between Echuca and Moama. The nearest alternative bridges
are upstream at Barmah (detour by main road of 101 kilometres) and downstream at Barham
(detour by main road of 195 kilometres).
The main arterial road through the study area is the Cobb Highway. This is a two-lane road
which enters Moama from the north and continues south over the existing bridge to Echuca.
Existing daily traffic volumes (2014) for the Cobb Highway are provided in Table 2.1 in section
2.1.2.
Within Moama, the Cobb Highway is designated as Meninya Street from the Perricoota Road
intersection to the Shaw Street intersection (see Figure 1.3). Cycle paths are marked on
Meninya Street in the Moama town centre. Meninya Street also has on-street parking in this
area.
The Cobb Highway intersects Perricoota Road, an arterial two-lane road that travels north
west along the Murray River, connecting to the town of Barham.
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Francis Street is located on the eastern side of the Cobb Highway opposite to Perricoota
Road, travelling east-west. Although the Francis Street road reserve connects to the Cobb
Highway, the trafficable street terminates in a dead end and does not connect to the highway.
South of the Cobb Highway/Perricoota Road intersection, Meninya Street intersects Boundary
Road, which has a length of about one kilometre and connects to Perricoota Road to the
west. The eastern 90 metres of Boundary Road is a two-lane road. To the west, it is a oneway westbound street for about 140 metres and returns to a two-lane road west from the
Moama Marketplace.
Forbes Street, an unsealed road, runs south from Boundary Road onto the Murray River
floodplain and connects to Bartlett Street and other unsealed roads. North of Boundary Road,
the undeveloped road reserve for Forbes Street continues for about 150 metres, ending just
south of Meninya Street. The Lions Community Park managed by Murray Shire Council is
located in existing road reserve.
The speed limit of the Cobb Highway (more than 250 metres north of the Perricoota Road
intersection) and Perricoota Road (more than 650 metres west of the intersection) is 80
kilometres per hour. The speed limit for all other roads in the study area is 50 kilometres per
hour.
Existing bridge
The existing Murray River bridge was built in 1878 and originally included a road and rail
crossing on the one structure. Due to its heritage value, the bridge is heritage listed under
national, state and local government legislation.
In 1989 a rail bridge was built parallel to and upstream of the historic road and rail bridge to
provide separation of rail and vehicle movements across the border. The road and rail bridge
was converted to a two-lane road bridge.
The bridge is a riveted iron girder bridge. It has three main spans supported on twin cylindrical
cast iron piers. It has 17 approach spans on the northern approach, and seven approach
spans on the southern approach. The approach spans have steel girders and beams on twin
cast iron piers. The bridge has a concrete deck with an asphalt concrete overlay and
brickwork abutments at each end. The clearance of the bridge above the normal water level
of the Murray River is about 12.2 metres (Roads and Maritime 2015a).
The two-lane single carriageway is narrow, with a width of 7.3 metres. The bridge has a
pedestrian footway on its western side.
The bridge is rated for 42.5 tonne, six axle semi-trailers and 62.5 tonne, nine axle B-Doubles.
The Roads and Maritime Heritage and Conservation Register (Roads and Maritime 2015a)
notes:
The Border Bridge Maintenance Strategy reports that the bridge has been working at well
above its prudent structural capacity. (Last updated: 21/05/1998.) 2007-08 condition update:
'Poor.' (Last updated: 17/4/09.)
The constraints of the bridge for traffic are described in section 2.1.1.
Public transport
Seven coach routes service Echuca and Moama, with 10 regional bus services operating in
the study area. Interstate bus services use the existing bridge. Local school bus routes also
use the existing bridge. There are no designated school bus stops in Moama, except at
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individual schools. In the vicinity of the NSW proposal, a bus stop is located on Boundary
Road near the Madison Spa Resort.
Traffic volumes
Existing daily traffic volumes for roads in the study area are provided in Table 2.3.

Table 2.3

Existing daily traffic volumes on roads in the study area (all traffic)

Road

Existing daily traffic volume
(2014)

Existing daily heavy
vehicle volume (2014)

Cobb Highway (existing bridge)

18,817

1424

Meninya Street (south of
Perricoota Road )

12,059

1051

Meninya Street (north of Blair
Street)

16,905

1195

Perricoota Road (east of Twenty
Four Lane)

3477

157

Perricoota Road (west of
Racecourse Road)

5176

223

Perricoota Road (west of Cobb
Highway)

3914

207

Traffic volumes during holiday periods and weekends are higher in and around the town
centres. During peak periods, daily traffic volumes over the existing bridge can exceed 25,000
vehicles per day.
Heavy vehicle numbers on arterial roads increase substantially during the grain and tomato
harvest season (mid-November to mid-February for grain and February to early April for
tomatoes).
Traffic movements
Traffic analysis has concluded that the existing Murray River bridge primarily serves local
traffic. The heaviest traffic volumes are on the main arterial routes (Cobb Highway, Meninya
Street and Perricoota Road).
An origin and destination survey (Austraffic 2008) was conducted on Wednesday 15 October
2008 to determine the origins and destinations of traffic travelling through Echuca and
Moama. Although this survey was carried out several years ago, traffic patterns in 2014 are
assumed to be similar to those in 2008, given that the road network, population growth and
land use have not changed substantially during the intervening years. Maps showing the
destinations of southbound and northbound traffic at Echuca-Moama are shown in Figure 2.1
and Figure 2.2.
About 78 per cent of southbound vehicles start their journey in Moama and finish in Echuca.
Seven per cent of southbound vehicles enter Moama on Perricoota Road and finish in
Echuca. Five per cent of southbound vehicles enter Moama on the Cobb Highway and finish
in Echuca. In the northbound direction, about 73 per cent of vehicles start their trip in Echuca
and finish in Moama. Eight per cent of vehicles start in Echuca and leave on Perricoota Road.
Six per cent start in Echuca and leave on the Cobb Highway.
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For existing bridge traffic in both directions, around three-quarters of all traffic movements
have origins and destinations within Echuca and Moama. Only a small proportion of vehicles
(between three and four per cent) start and finish outside Echuca and Moama or bypass both
towns completely.
Intersection analysis
The performance of the Cobb Highway/Perricoota Road intersection was modelled using the
SIDRA intersection analysis software package. The analysis was carried out to assess the
performance of the intersection during peak traffic conditions.
The modelled queue indicator identified queues of up to 42 vehicles on Perricoota Road at
the Cobb Highway intersection during peak traffic conditions.
The worst level of service (level F) was modelled to occur on the right turn out of Perricoota
Road, due to the high right turning traffic volume (332 vehicles per hour). Level of service is
measured on a six-point scale from A (free-flowing conditions) to F (extremely congested).
Levels A to C would generally be considered acceptable for most intersections.

2.2.2

Walking and cycling paths

A number of shared cycle/walk paths exist at Moama and are shown in the Moama cycle/walk
track plan (Murray Shire 2009). In the vicinity of the NSW proposal, walking and cycling paths
are present at Boundary Road, the Lions Community Park, the northern section of Meninya
Street, the Cobb Highway, Perricoota Road and the Francis Street road reserve. Additional
paths are planned for other parts of Perricoota Road (Murray Shire 2009).
These paths provide access between residential areas in Moama and the town centre,
including access to the Moama Marketplace, which includes a Safeway supermarket and
other shops.

2.2.3

Property access

A number of property accesses are intersected by the NSW proposal on the Murray River
floodplain, Boundary Road, Meninya Street and the Cobb Highway. These are described in
section 3.3.6.

2.2.4

Murray River

The Murray River is used by numerous water vessels for recreation and tourism activities
such as fishing, paddle steamers, houseboats and water skiing.
The existing bridge has a clearance over normal water level of about 12.2 metres. The
Echuca boat ramp is located on the Victorian side of the river at Victoria Park.
River boat traffic primarily originates from the Echuca side of the river; however, some smaller
boats used for recreation such as fishing may come from the Moama side of the river.
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Figure 2.1 Destinations of southbound traffic movements across the existing bridge
Source: Austraffic (2008)

Figure 2.2 Destinations of northbound traffic movements across the existing bridge
Source: Austraffic (2008)

2.3

NSW proposal objectives

The objectives of the Echuca-Moama bridge crossing apply to the NSW proposal and are to:


Improve accessibility and connectivity for the community of Echuca-Moama and the wider
region



Provide improved access during flood events, with a second flood-free crossing between
Echuca and Moama



Enable cross-border access for high productivity freight vehicles (longer trucks carrying
heavier loads) and oversized vehicles



Improve emergency services access between Echuca and Moama during emergency
situations and major tourist and flood events



Provide road infrastructure that supports:





-

The NSW, Victorian and national economies through improved connectivity of goods
and services

-

The local and regional economy of Echuca- Moama

Minimise impacts on the natural environment, including:
-

The native vegetation and habitat on the Murray River floodplain

-

The water quality and aquatic habitats of the Murray River and floodplain wetlands

Minimise impacts on the local community.

2.4

Alternatives and options considered

Early investigations to provide a second Murray River crossing at Echuca-Moama
commenced in 1965. VicRoads and Roads and Maritime have considered a number of road
alignment options in both NSW and Victoria, and have completed a number of detailed
planning and environmental assessments.
The most recent assessments associated with a second crossing of the Murray River include:


Joint EES and EIS for a new road and rail crossing, 1987



Value Management Study and EES/EIS, 1996-2002



Mid-West Corridor assessments, 2005-2007



Detailed planning for the Mid-West Corridor, 2008-2010



Mid-West 2 Corridor investigations, 2011-2013.

A summary of the previous options investigated is provided in section 2.4.1.

2.4.1

Previous investigation of options

1987 Environment Effects Statement/Environmental Impact Statement
A joint EES/EIS was completed in 1987 by the Victorian Road Construction Authority and the
Department of Main Roads of NSW for an improved road crossing of the Murray River
between Echuca and Moama.
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Various road crossing options were considered by the study and were grouped into three
main categories:


Options that catered primarily for traffic that would bypass the urban town areas



Options that would link the urban areas



Options that would involve repair and rehabilitation of the existing road bridge for road
traffic.

The study found that a bypass route could not be economically justified due to the small
proportion of by-passable traffic and the projected traffic needs at the time. The options
considered feasible at that time are shown in Figure 2.3. Social and environmental factors
were considered to exclude some of the potential routes linking the township areas.
The option preferred by the NSW Department of Main Roads and the Victorian Road
Construction Authority was the rehabilitation of the existing bridge for road traffic (Option 5 in
Figure 2.3), and construction of a new rail bridge immediately upstream. The EES/EIS
concluded that this arrangement would not meet traffic demands in the medium to long term,
and as traffic levels increased another road bridge would be required.
1996-2002 investigations
1996 Value Management Study
A Value Management Study was conducted in 1996, involving a two day workshop with key
stakeholders. A number of options were considered (shown in Figure 2.4):


Option 1 – Central crossing, adjacent to the existing Murray River bridge with a bypass of
Meninya Street in Moama and the upgrade of Sturt Street as a bypass of the Echuca
commercial centre



Option 2 – Inner eastern corridor, a crossing on the eastern side of the existing bridge
from Sutton Street in Echuca to Meninya Street in Moama with a bypass of Meninya
Street



Option 3 – Western corridor, a crossing connecting the Murray Valley Highway with the
Cobb Highway and retaining the existing bridge in operation



Option 4 – A crossing joining the Murray Valley Highway with the Cobb Highway, without
the existing bridge in operation



Option 5 – This option is similar to Option 1, except that the northern approach from the
Cobb Highway goes through Francis Street and Blair Street in Moama



Option 6 – This option is similar to Option 1, except that the northern approach from the
Cobb Highway goes through Martin Street and Blair Street in Moama



Option 7 – Eastern corridor, a crossing on the eastern side of the existing bridge from the
Murray Valley Highway to the Cobb Highway in Moama running along the eastern side of
Moama



Option 8 – Use the rail bridge as a road bridge



Option 9 – Inner western corridor, a crossing linking the west end of High Street in
Echuca with the Cobb Highway in Moama.

After considering all environmental, social, traffic and economic issues, options 1 and 3 were
identified for further investigation.
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Figure 2.3 Options assessed by the 1987 EES/EIS

Figure 2.4 Options considered in the 1996 Value Management Study

2001 Environment Effects Statement/Environmental Impact Statement
VicRoads and Roads and Maritime jointly prepared an EES/EIS for the river crossing, which
was completed in 2001.
The alignment options considered (shown in Figure 2.5) were:


Western corridor (Options W1 to W4): proposed corridor from the Cobb Highway north of
Moama, to the Murray Valley Highway west of Echuca about two kilometres west of the
town centres



Central corridor (Options C1 and C2): proposed corridor from the intersection of Cobb
Highway and Perricoota Road, Moama, through the town centres of Echuca and Moama,
to the Murray Valley Highway in Echuca. Both alignments would cross the floodplain
south of Meninya Street in Moama before crossing the river upstream to the east of the
existing railway bridge



Eastern corridor (Option E1): proposed corridor from the Cobb Highway north of Moama,
to the Murray Valley Highway east of Echuca about two kilometres east of the town
centres.

Options W1 and C1 were selected for further investigation. The other options were rejected
for various reasons including capital costs, low benefit to traffic and environmental and social
impacts.
An additional central option was also identified for further investigation, Option C3, which
would provide a new bridge over the Murray River using the existing road approaches.
Of these alignment options, Option C1 was selected as the preferred option due to
convenience of access for the local community, relief of congestion in the town centres, and
having the least environmental impacts and Aboriginal heritage impacts.
Option C1 would provide a new bridge over the Murray River parallel to, and just upstream of,
the railway bridge. The existing road bridge would be converted to one-way operation, taking
traffic from Echuca into Moama. The new bridge would take traffic from Moama into Echuca.
This option would also include a bypass of Meninya Street in Moama and an upgrade of Sturt
Street in Echuca.
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2002 panel report and recommendations
On 4 April 2002, the then Victorian Minister for Planning appointed an independent Panel to
consider submissions to the associated EES/EIS planning scheme amendment as required in
Victoria.
The Panel, which included Murray Shire Council, did not support any central options for the
following reasons:


Option W1 provided for future duplication, while the central options could not be
duplicated



Option W1 was more cost-effective in the long term than the central options



Option W1 would perform better than the central options in addressing the need for
regional links



Option W1 would provide for better long-term integration of transport and land use, and
would better support the evolving urban form of Echuca-Moama by providing an
alternative route for traffic outside the town centres



The Panel believed that the visual impacts of a third parallel bridge (C1) over the Murray
River would be considerable in itself and that this challenge could not be satisfactorily
resolved.

The Independent Panel Report recommended Option W1. The Minister for Planning's
Assessment endorsed the Panel's recommendation and on 31 August 2003 the Minister for
Transport advised the Minister for Planning of his acceptance of the recommendation.
However, consent was not gained from the Yorta Yorta Nation Aboriginal Corporation to
undertake the required cultural heritage investigations for Option W1. Consequently,
VicRoads was unable to proceed with land acquisition and the option was not progressed.
2005-2007 Mid-West Corridor assessments
On 3 May 2005, the Victorian Minister for Transport advised Parliament that options other
than Option W1 would need to be examined for the second Murray River crossing to proceed.
Campaspe Shire Council and Murray Shire Council advised the Premier of Victoria that the
central option was not a satisfactory solution and confirmed support for Option W1.
During discussions with key stakeholders in late 2007 a decision to close the former Echuca
Secondary College and relocate the school became known. This enabled consideration for
the first time of what was to become the ‘Mid-West Corridor’.
In June 2007, at the request of the Minister for Roads and Ports, VicRoads commenced
discussions with key stakeholders including the Yorta Yorta Nation Aboriginal Corporation,
Campaspe Shire Council and Murray Shire Council, resulting in agreement on preliminary
investigations of a potential alignment downstream of Warren Street.
On 20 December 2007, the Victorian Minister for Roads and Ports announced an in-principle
agreement had been obtained from key stakeholders for the location of the second Murray
River crossing at Echuca-Moama on a Mid-West Corridor along Warren Street (shown in
Figure 2.6).
The Mid-West Corridor connects the Cobb Highway in Moama to the Murray Valley
Highway/Warren Street intersection at Echuca. The alignment of the new road crosses the
Murray River north of the Echuca Holiday Park.
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Figure 2.6 Mid-West Option

2008-2010 detailed planning for the Mid-West Corridor
Detailed investigations were completed between 2008 and 2010. The Mid-West Option
received the written support of the Campaspe Shire Council, Murray Shire Council and the
Yorta Yorta Nation Aboriginal Corporation.
Subsequently, in November 2010, the Victorian Minister for Roads announced a planning
investigation would commence on another potential alignment for a second Murray River
crossing in the corridor north of the Echuca Cemetery, known as the Mid-West 2 Corridor.
2011-2013 Mid-West 2 Corridor investigations
The Mid-West 2 Corridor is a variation of the Mid-West Corridor (see Figure 2.7). It shares a
common alignment with the Mid-West Option in NSW, but in Victoria it crosses the floodplain
on the north-west side of the Echuca Cemetery, whereas the Mid-West Corridor connects to
Warren Street north-east of the Echuca cemetery.
Four options in the Mid-West 2 Corridor shown in Figure 2.7 were considered as part of the
planning investigations:


Mid-West 2A



Mid-West 2B



Mid-West 2C



Mid-West 2D.

2.4.2

Methodology for selection of preferred option

The option selection process has aimed to develop a feasible route option for the second
Murray River crossing at Echuca-Moama which would meet the objectives of the EchucaMoama bridge crossing.
The methodology for the selection of the preferred option included consideration of the
‘integration principle’ of ecologically sustainable development, which states that decisionmaking processes should effectively integrate both long-term and short-term economic,
environmental, social and equitable considerations.
The preferred option has been selected to achieve social benefits (through improved
accessibility and connectivity, and security of access, for the Echuca-Moama community and
emergency services); and economic benefits (through enabling cross-border access for high
productivity freight vehicles and oversized vehicles).
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Figure 2.7 Mid-West 2 options

2.4.3

Identified options

Recent option investigations focussed on the alignment in Victoria only. The NSW alignment
was not affected by these investigations because the preferred option selected in 2008-2010
remained preferred. Therefore, all current options share a common alignment in NSW.
The current investigations have identified four options (see Figure 2.7):


Mid-West Option (preferred option)



Mid-West 2A



Mid-West 2B



‘Do nothing’ option.

Mid-West Option (preferred option)
The Mid-West Option heads in a north easterly direction along Warren Street from its
intersection with the Murray Valley Highway. The option turns north westerly off Warren
Street, between Payne Street and Campaspe Esplanade, crossing the Campaspe River and
Crofton Street. The option traverses the south-east section of the sand hill at the rear of the
former Echuca Secondary College site and the western end of the Echuca Lawn Tennis Club.
It then passes to the north of the Echuca Holiday Park and Victoria Park boat ramp before
crossing the Murray River. The Mid-West Option then turns northwards to align with Forbes
Street and the Cobb Highway and intersects with Meninya Street and Perricoota Road.
Mid-West 2A
The Mid-West 2A option heads in a northerly direction from the intersection of the Murray
Valley Highway and Warren Street before turning north-east and passing to the north of the
Echuca Cemetery and crossing the Campaspe River. The option traverses the northern
section of the sand hill at the rear of the former Echuca Secondary College site and passes to
the north of the Echuca Holiday Park and Victoria Park boat ramp before crossing the Murray
River. The Mid-West 2A option then turns northwards to align with Forbes Street and the
Cobb Highway and intersects with Meninya Street and Perricoota Road.
Mid-West 2B
The Mid-West 2B option heads in a northerly direction on a new alignment from the
intersection of the Murray Valley Highway and Warren Street before turning north-east and
passing to the north of the Echuca Cemetery and crossing the Campaspe River. The option
traverses the south-east section of the sand hill at the rear of the former Echuca Secondary
College site and the western end of the Echuca Lawn Tennis Club. It then passes to the north
of the Echuca Holiday Park and Victoria Park boat ramp before crossing the Murray River.
The Mid-West 2B option then turns northwards to align with Forbes Street and the Cobb
Highway and intersects with Meninya Street and Perricoota Road.
Do nothing option
The do nothing option would involve maintaining the existing bridge as the only road crossing
of the Murray River at Echuca-Moama and would require the rehabilitation of the bridge and
the maintenance of the approaches.
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2.4.4

Analysis of options

Do nothing option
The do nothing option would not improve accessibility and connectivity across the Murray
River and would not improve the capacity of the river crossing to cater for predicted future
traffic growth. The road network would continue to experience increased congestion during
peak periods. Restrictions would remain for high productivity freight vehicles and oversized
vehicles. These constraints would continue to impact on the region’s productivity and
economy.
The existing bridge is in need of major rehabilitation work and the do nothing option would
require this work to be undertaken without a convenient alternative crossing for traffic. The
bridge would need to be limited to one lane of operation, affecting traffic flow and safety.
The do nothing option does not meet the objectives of the Echuca-Moama bridge crossing
and was not considered further.
Road alignment options
The three road alignment options all have a common alignment in NSW. The analysis of
those options therefore focussed on matters relating to meeting the objectives of the EchucaMoama bridge crossing in Victoria. All three options meet the objectives of the EchucaMoama bridge crossing (identified in section 2.3).
A summary of the analysis of these options is provided below. A detailed analysis of the
options is provided in the EES, which is also on public display.
Preliminary review of road alignment options
A preliminary review of alignment options was undertaken by VicRoads to focus on the
differences between the alignments, enabling selection of a preferred alignment.
The preliminary review was based on previous investigations completed between 2009 and
2013, and comprised a triple bottom line comparison of options.
As a result of the preliminary review, consideration was given to impacts that could be
managed through engineering solutions and those that would provide clear differentiation
between each option. Engineering solutions were identified to manage and mitigate potential
impacts such as riverbank stability, flooding and potential impacts to groundwater. However, it
became clear that some environmental and social impacts could not be avoided by
implementing engineering solutions, regardless of the option selected. The extent of those
impacts would differ for each of the three options considered.
The preliminary review found that the three alignment options would have different impacts
on:


Biodiversity and habitat



Aboriginal cultural and historic heritage



Social considerations.

In relation to other environmental and social factors, it was determined there was little to
differentiate the three alignment options.
Based on the preliminary review, VicRoads developed three ‘EES evaluation objectives’ to
prepare a detailed assessment of the three road alignment options:
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To avoid or minimise adverse effects on native vegetation and listed flora and fauna
species and ecological communities, and address opportunities for minimising potential
losses consistent with relevant policy



To avoid or minimise adverse effects on Aboriginal and historic cultural heritage value



To minimise adverse social and land use effects, including impacts on existing uses of
the Crown land.

Road alignment options assessment
An options assessment was undertaken by VicRoads and key specialists in October 2014 to
consider the three options (Mid-West Option, Mid-West 2A and Mid-West 2B). The purpose of
the options assessment was to undertake a more detailed review of the options and to
confirm the Mid-West Option as the preferred alignment.
To inform the options assessment, a site inspection, review of previous documentation and
targeted consultation were undertaken. The options assessment drew on existing information
obtained during previous investigations completed between 1996 and 2013.
Evaluation criteria for the options assessment (described in detail in the EES) were developed
upon consideration of:


Objectives of the Echuca-Moama bridge crossing (refer to section 2.3)



Draft EES evaluation objectives (refer to the section above)



The relevant legislation, policies or guidelines.

The purpose of the evaluation criteria was to enable a comparison of each option to
determine the relative extent of impact (if any) and details of impacts for each option. These
evaluation criteria are more detailed than the factors considered during the preliminary review
of options.
A summary of the options assessment is provided in Table 2.4.

Table 2.4

Results of options assessment

Evaluation criteria

Assessment

Biodiversity

The Mid-West Option was rated the option with the least impact to
biodiversity. In summary, the Mid-West Option would:

Aboriginal and
historic cultural
heritage



Require the least removal of high quality habitat for listed species



Impede the least on wildlife connectivity



Likely be the least difficult of the options to secure offsets.

The Mid-West Option is the better performing of the three options, as
it traverses less of the bushland area within Victoria Park and has
less overall impact on registered Aboriginal sites. Importantly, it
would avoid intrusion into the culturally sensitive sand hill and have
the least severance of the sand hill area.
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Evaluation criteria

Assessment

Social and land use
effects

All options would provide substantial benefits to the Echuca and
Moama communities through increased connectivity, security of
access across the Murray River and improved amenity in both town
centres.
The Mid-West Option is the better performing option as it would have
the least impact and severance on the passive use area of Victoria
Park and less disruption to Echuca Cemetery and residential areas
around Jarman Street.

2.5

Preferred option

The preferred option uses the NSW alignment selected in 2008-2010 (refer to section 2.4.1).
Given that the recent options investigation focussed on different alignments in Victoria, the
selection of the preferred option was influenced only by Victorian issues.
The Mid-West Option is the preferred option, as it best meets the objectives of the EchucaMoama bridge crossing. The Mid-West Option provides improved transport connectivity and
efficiency with the least environmental impacts due to:


Using Warren Street, an existing road alignment (in part) and the shortest alignment
through Victoria Park, which reduces the extent of vegetation losses



A proposed construction technique over the culturally sensitive sand hill to protect cultural
heritage values



The least severance of the passive use area of Victoria Park.

The Mid-West Option remains preferred in NSW, as it provides the most efficient access to
Echuca for Moama residents, compared to the Mid-West 2 options.

2.6

Refinement of preferred option

The concept design for the preferred alignment has been progressively refined to
accommodate environmental and engineering considerations. The key refinements to the
NSW proposal are outlined in Table 2.5. The locations of the refinements are shown in Figure
1.3.

Table 2.5

Design refinements to the NSW proposal

Location

Refinement

Bridge over the Murray River

The curve of the new road and bridge over the
Murray River was refined to better meet
engineering and safety standards.

45-metre flood mitigation bridge

Inclusion of 45-metre flood mitigation bridge to
allow for the passage of floodwaters under the
roadway.

Boundary Road

An additional water detention basin incorporated
into the design (the northern water detention basin).
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The concept design would undergo further refinement as part of the detailed design process
and any matters arising out of the REF assessment and stakeholder and community
consultation.
A description of the refinements to the Echuca-Moama bridge crossing in Victoria is provided
in the EES.
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3

Description of the NSW proposal

This chapter describes the NSW proposal and provides descriptions of existing conditions,
the design parameters including major design features, the construction method and
associated infrastructure and activities.

3.1

The NSW proposal

Roads and Maritime and VicRoads propose to build a second Murray River bridge crossing
between Moama in NSW and Echuca in Victoria.
The NSW proposal comprises an elevated approach road from the Cobb Highway (at
Meninya Street) in Moama to the proposed bridge across the Murray River north of Echuca.
An overview of the NSW proposal is shown in Figure 1.3.
Key features of the NSW proposal include:


The NSW section of a bridge across the Murray River and its floodplain (about 400
metres in length)



A new two lane elevated approach road across the floodplain, including two sections built
on earthen embankments



A 45-metre flood mitigation bridge on the floodplain east of the proposed Murray River
bridge



A new four lane road from the edge of the floodplain to the Cobb Highway/Perricoota
Road intersection (about 420 metres in length)



Upgrade of the Cobb Highway/Perricoota Road intersection (including re-opening of
Francis Street) and construction of a new Cobb Highway/Meninya Street intersection. The
intersections would have divided roads and new traffic lights



Upgrade of about 320 metres of the Cobb Highway, north of the Perricoota Road
intersection, to four lanes



Shared pedestrian/cycle pathways along the roads and bridges linking to existing
recreational pathways. The pathway would also provide access for emergency services
vehicles in floodplain sections



Closure of Boundary Road on both sides of the new road



Closure of Forbes Street where it links to Boundary Road



Two operational water quality basins adjacent to areas of fill in the centre of the NSW
proposal site



Provision of noise treatments, including a noise wall and low noise pavement adjacent to
Madison Spa Resort (see section 6.5.4)



Establishment of hard stand areas for crane and piling activities adjacent to the new
bridges



Relocation and protection of public utilities



Erection of highway and river crossings for Squirrel Gliders (Petaurus norfolcensis) to
maintain connectivity
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Landscaping treatments, including planting of vegetation on road batters and in the road
reserve.

The locations of the site compound, temporary sediment basins and stockpile sites have not
yet been identified. This would occur during the detailed design phase.
The Cobb Highway, Meninya Street and Perricoota Road would remain operational during the
construction period.
It is anticipated that construction of the Echuca-Moama bridge crossing (across NSW and
Victoria) would occur over a period of three years.
The NSW proposal has been designed to allow for the potential future duplication of the new
road and bridges.
The NSW proposal is discussed in more detail in section 3.2.3.
This REF is to be read in conjunction with the Victorian EES. The impacts of the Victorian
component of the Echuca-Moama bridge crossing, as identified in the EES, were taken into
account by Roads and Maritime in assessing the impacts of the entire Echuca-Moama bridge
crossing.

3.2

Design

A description of the concept design is included below. A concept plan is provided in Figure
1.3 and concept long sections are provided in Appendix B. The concept design would be
further refined during the detailed design phase.

3.2.1

Design criteria

Specific design criteria have been developed for the NSW proposal. The key criteria include:




Murray River bridge:
-

Design speed of 90 kilometres per hour (posted/signed speed of 80 kilometres per
hour)

-

Bridge width of 14.1 metres, including two 3.5 metre travel lanes, two 2.0 metre
bicycle lanes and a shared pedestrian/cycle pathway width of 2.6 metres

-

Asphalt road surface

-

Designed to accommodate higher mass limit and oversized vehicles

-

Designed to have an elevation greater than the 100 year flood average recurrence
interval

-

Minimum clearance of nine metres above paddle steamers for the highest river flow
level at which they are permitted to operate

New floodplain road:
-

Design speed of 90 kilometres per hour (posted/signed speed of 80 kilometres per
hour)

-

A sealed road width of 18.4 metres, including two 3.5 metre travel lanes, two 2.5
metre bicycle lanes, two 3.2 metre verges

-

Asphalt road surface
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-

An on-road shared pedestrian/cycle pathway width of 2.6 metres (western
embankment) or off-road shared pedestrian/cycle pathway width of three metres
(eastern embankment)

-

Road surface grades of less than five per cent

-

Fill embankment slopes of 4:1 (horizontal:vertical) up to a height of three metres and
2:1 (horizontal:vertical) at greater than three metres height

-

Designed to accommodate higher mass limit and oversized vehicles

-

Designed to have an elevation greater than the 100 year flood average recurrence
interval.

Four lane road:
-

Design speed of 90 kilometres per hour (posted/signed speed of 80 kilometres per
hour)

-

A sealed road width of about 27 metres, including four 3.5 metre travel lanes, two 2.5
metre bicycle lanes, two 3.2 metre verges and a 1.2 metre wide concrete median

-

Asphalt road surface (except as below)

-

Low noise road surface (dense graded or stone mastic asphalt) for a length of about
255 metres from the edge of the floodplain to near the Moama Marketplace

-

An off-road shared pedestrian/cycle pathway width of three metres

-

Road surface grades of less than five per cent

-

Fill embankment slopes of 4:1 (horizontal:vertical) up to a height of three metres and
2:1 (horizontal:vertical) at greater than three metres height

-

Designed to accommodate higher mass limit and oversized vehicles

-

Designed to have an elevation greater than the 100 year flood average recurrence
interval.

3.2.2

Engineering constraints

Engineering constraints identified for the NSW proposal include:


The Murray River floodplain, which may be inundated in flood events



A billabong on the floodplain between Forbes Street and Boundary Road



Service relocation and protection would be required for public utilities. Plans for utility
adjustment would be developed in consultation with utility asset owners before and during
detailed design



Property access.

3.2.3

Major design features

Murray River bridge
The proposed bridge over the Murray River would be a high level multi-span bridge, and
would have a length of about 650 metres (see Figure 1.3 and long sections in Appendix B). A
photomontage of the bridge is provided in Figure 3.1.

Echuca-Moama bridge crossing (New South Wales)
Review of environmental factors

39

About 400 metres of the bridge would be constructed in NSW. The bridge would have a
central span of about 90 metres, spanning the full width of the Murray River, with no piers in
the bed of the river. The bridge would extend about 310 metres from the bank of the river to
the abutment at the approach road.
The piers for the main bridge spans and immediate approach spans would likely be a
supporting balanced cantilever design. All other piers for the approach spans would be
supporting T beams. Piers would be constructed as follows:


In NSW, one pier would be constructed on the western side of the Murray River, between
the Murray River channel and the NSW-Victoria border, and about 11 piers would be
constructed on the eastern side of the river in the floodplain



Spans between bridge piers in the floodplain would be about 30 metres in length



Piers would be aligned with the direction of floodplain flow.

The bridge deck would have a variable depth of about three to four metres (ie between the
road surface and the underside of the bridge). The height of the deck above ground level
would vary from about seven metres to 15 metres.
A preliminary cross section of the proposed two-lane bridge is shown in Figure 3.2. In the
initial stage, the bridge would have a width of about 14.1 metres, including two 3.5 metre
traffic lanes, two 2.0 metre bicycle lanes and a 2.6 metre shared pedestrian/cycle pathway.
Safety barriers would be provided on either side of the bridge. A 0.5 metre concrete divider
would separate traffic from the shared pedestrian/cycle pathway on the eastern side of the
bridge. The bridge has been designed to allow for future potential duplication to cater for
increased traffic volumes (not assessed in this REF).
Roadside drainage would be constructed along the bridge to direct road run-off to operational
water quality basins before discharging the water to the floodplain. The bridge would not
discharge road run-off directly to the Murray River.
Lighting for pedestrians would be provided at the Murray River bridge. Electrical power supply
along the bridge would be installed in conduits. These conduits would also provide for future
road lighting, if this is required.
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Figure 3.1 Photomontage view of proposed Murray River bridge from Echuca boat
ramp, looking north
Source: SPIIRE (2015)

Approach road
The proposed approach road (initial stage only) is shown in Figure 1.3. Long sections are
shown in Appendix B.
Floodplain section
From the proposed Murray River bridge to the northern proposed water detention basin, the
new road would be constructed as an elevated two-lane, two-way road. A preliminary cross
section of the road is shown in Figure 3.3. The road would have a sealed width of 18.4
metres, including two 3.5 metre traffic lanes, two 2.5 metre bicycle lanes and two 3.2 metre
verges. It has been designed to allow for future potential duplication to cater for increased
traffic volumes (not assessed in this REF).
The road would be built on two embankments linked by a flood mitigation bridge (see below).
The western embankment section would have a length of about 160 metres. The eastern
embankment section would have a length of about 170 metres to the northern water detention
basin. A preliminary cross section of the embankment is provided in Figure 3.4.
In the area of deepest fill, the road embankment would be 65 metres wide. The road
embankments would range in height from five metres near the edge of the floodplain to 11
metres near the Murray River bridge.
Fill embankment slopes would generally be 4:1 (horizontal:vertical) up to a height of three
metres and 2:1 (horizontal:vertical) at greater than three metres height. The proposed fill
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embankment slopes are relatively steep to minimise the widths of the road embankments.
Native vegetation (trees and shrubs) would be planted on the embankments at least seven
metres from the road edge line.
No major culverts are required for the NSW proposal. Small culverts would be designed
during the detailed design phase.
A steel wire rope barrier would be constructed on either side of the road, four metres from the
road edge line.
Electrical power supply along the new road would be installed underground in the roadside
verges.
Section north of floodplain
North of the floodplain, a new four-lane road would be constructed for a distance of about 740
metres. This includes the construction of 420 metres of new road from the edge of the
floodplain to the Cobb Highway/Perricoota Road intersection and the upgrade of 320 metres
of the existing Cobb Highway north of the Perricoota Road intersection.
The road would have a sealed width of about 27 metres, including four 3.5 metre traffic lanes,
two 2.5 metre bicycle lanes and two 3.2 metre verges. The northbound lanes would be
separated from the southbound lanes by a 11.2 metre wide concrete median.
The new road would run through the Forbes Street/Boundary Road intersection, an
undeveloped section of the Forbes Street road reserve and then through a small section of
Meninya Street.
Existing street lighting along the Cobb Highway and at other locations would be replaced.
Flood mitigation bridge
A 45-metre flood mitigation bridge would be constructed on the floodplain about 150 metres
east of the proposed Murray River bridge (see Figure 1.3). The bridge piers would be
supporting T beams. The piers would be constructed on the floodplain and not in any areas of
permanent water.
The bridge deck would have a depth of about one metre (ie one metre from the road surface
to the underside of the bridge). The height of the deck above ground level would be about
seven metres.
The bridge has been designed to allow flows through the floodplain during flood events,
minimising impacts on nearby property.
Roadside drainage would be constructed along the bridge to direct road run-off to a water
detention basin before discharging the water to the floodplain.
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ULTIMATE DUPLICATION (INDICATIVE ONLY)

INITIAL STAGE

Figure 3.2 Typical cross section of the Murray River bridge showing the initial stage and ultimate duplication
Note: The ultimate duplication is not assessed in this REF.
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ULTIMATE DUPLICATION (INDICATIVE ONLY)

INITIAL STAGE

Figure 3.3 Cross section of the floodplain section of road (eastern embankment), showing the initial stage and ultimate duplication (looking north)
Note: The ultimate duplication is not assessed in this REF.

Echuca-Moama bridge crossing (New South Wales)
Review of environmental factors

44

Figure 3.4 Typical cross section of the floodplain road embankment, showing the initial stage and ultimate duplication (looking south)
Source: SPIIRE (2015)
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Operational water quality basins
Two operational water quality basins would be constructed, including one adjacent to the
western embankment road section and one at the end of the eastern embankment road
section (see Figure 1.3). The basins are located close to the road to minimise the construction
footprint.
The operational water quality basins allow for the capture and treatment of road run-off before
discharging to the floodplain. The basins would manage a chemical or fuel spill in the event of
a traffic incident on the new road. The basins are consistent with input provided by the
Environment Protection Authority (EPA).
The height and volume of the operational water quality basins would be identified during
detailed design. Roads and Maritime and VicRoads would adopt a risk-based approach to the
detailed design of the basins. This would involve an analysis of construction and maintenance
costs, access requirements, public safety, spill risk and effectiveness and reliability of
required management measures.
The operational water quality basins would be designed to minimise seepage to the water
table, including provision for compacted clay lining.
Intersections
New and upgraded intersections
The NSW proposal includes the construction of a new Cobb Highway/Meninya Street
intersection (see Figure 3.5) and upgrade of the existing Cobb Highway/Perricoota Road
intersection (see Figure 3.6).
The upgrade of the Cobb Highway/Perricoota Road intersection would include re-opening of
vehicular access between Francis Street and the Cobb Highway. Due to the relatively low
local traffic volumes, no left turn slip lanes would be provided on Francis Street or the Cobb
Highway north approach. The re-opening of Francis Street would not provide truck access, as
trucks from the industrial area to the east of the Moama township would be directed to
Echuca Street and Nicholas Drive, and would be banned from using the Francis Street
connection and other local streets in Moama.
The intersections would have divided roads with through and turn lanes for all directions. The
intersections would have new traffic lights. The traffic signals at the two intersections would
be linked to improve overall traffic flow efficiency. The proposed bicycle/pedestrian pathways
would connect through the intersections to the existing recreational paths. Street lighting
would be provided at both intersections.
The intersections have been designed for B-Double heavy vehicles (26 metres in length) and
have been reviewed for A-Double and B-Triple heavy vehicles (both 36.5 metres in length).
The intersections would allow these vehicle types to turn and access roads without
interrupting traffic flow. Diagrams of these heavy vehicle types are shown in Figure 3.7.
The new Cobb Highway/Meninya Street intersection is located on part of the Lions
Community Park managed by Murray Shire Council, which is within the existing road reserve.
Closure of Boundary Road and Forbes Street
Boundary Road would be closed on either side of the new road (see Figure 3.8).
Access to the Safeway supermarket loading bay (at the Moama Marketplace) from Boundary
Street would be affected by the closure of Boundary Road. Access for delivery vehicles to
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Boundary Road and the loading bay would be via Perricoota Road rather than Meninya
Street. A large cul-de-sac would be provided at the end of Boundary Road to enable truck
access to the supermarket delivery bay.
Bicycle and pedestrian access would be maintained from Meninya Street to Boundary Road
through the new Cobb Highway/Meninya Street intersection.
Forbes Street would also be closed at its intersection with Boundary Road. Access to Forbes
Street south of this location would be maintained via Bartlett Street.
Street access to River Country Inn
The existing street access to the River Country Inn on the eastern side of Meninya Street
would be changed to a ‘left turn in – left turn out’ arrangement. Northbound traffic on Meninya
Street would not be able to turn directly into the property. The detailed design may provide for
U-turns at the northbound right turn lane on the Cobb Highway/Perricoota Road intersection
to enable direct access to the River Country Inn for northbound traffic.
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Shared pedestrian/cycle pathways
A three metre wide shared pedestrian/cycle pathway would be provided along the south
eastern side of the new road across the floodplain and at other locations in Moama. The path
would connect to the existing pedestrian and cycle network in Moama.
On the Murray River bridge, the shared path would be 2.6 metres wide and would be
separated from traffic by a concrete safety barrier. Lighting would be provided for this section
of the path.
The path would be part of the road from the Murray River bridge to the eastern embankment
section, from where it would run east of, and adjacent to, the road formation at ground level.
The proposed bicycle/pedestrian pathways would connect through the intersections to the
existing recreational paths in Moama.
The off-road paths would be paved with crushed rock and sealed, except at intersections
where concrete paving would be provided.
Emergency services vehicles would have access to the shared pedestrian/cycle pathway on
the floodplain. Removable bollards would be installed at Boundary Road to prevent the use of
the path by non-authorised vehicles.
Crossings for Squirrel Gliders and other arboreal fauna
The NSW proposal includes constructing Squirrel Glider crossings at three locations as
recommended by the ecological assessment (see Figure 3.9 in section 6.1.4):


Crossing A across the road near the proposed 45 metre bridge on the floodplain



Crossing B across the road in the mature vegetation immediately adjacent to the NSW
side of the Murray River



Crossing F, which would cross the Murray River about 200 metres north of the proposed
bridge.

The crossings would be about one hundred metres long and would incorporate the following
features:


Linkage of areas of high quality habitat and specific habitat requirements



Aerial rope bridges would be constructed over the road and Murray River to facilitate
glider road crossing



Rope bridges would be designed with consideration of the potential future duplication of
the road.
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3.3

Construction activities

3.3.1

Work methodology

An indicative work methodology is provided below. The final construction methodology would
be developed by the contractor during the detailed design phase.
Timing
The timing of the NSW proposal would depend on funding. The tendering process for the
construction contract would likely take about six months. Construction (including pre
construction activities) of the Echuca-Moama bridge crossing (across NSW and Victoria) is
expected to occur over three years.
Construction scheduling would be determined during contract preparation and engagement of
a construction contractor. Construction contracts would stipulate that scheduling of work
would take into account seasonal uses and demands of the region, including major events
and busy holiday periods. Impacts at these times would be minimised as much as possible.
The construction contractor, Roads and Maritime and VicRoads would consult closely with
Campaspe Shire Council, Murray Shire Council and event organisers to manage construction
impacts during major events and busy holiday periods.
Staging
The NSW proposal would likely be built in two stages. The first stage includes installing new
traffic lights at the existing Perricoota Road/Cobb Highway intersection and the proposed
Meninya Street/Cobb Highway intersection, and re-opening traffic access between Francis
Street and the Cobb Highway.
The second stage of the NSW proposal includes constructing the Murray River bridge and
approach road. Construction work would be carried out concurrently in Victoria and NSW.
Work would most likely begin at the northern extent of the alignment in NSW and progress to
the new bridge location.
Pre-construction activities
Pre-construction activities would include:


Adjust utilities as required (see section 3.5)



Install permanent boundary fencing



Establish the temporary site compound(s)



Install permanent and temporary fencing to identify the NSW proposal boundary and
prevent access to environmentally sensitive areas where necessary



Progressively install temporary and permanent erosion, sedimentation and drainage
controls



Establish stockpile sites.

Construction activities
Construction activities would include:


Clear and grub vegetation



Construct sediment basins and associated catch drains and environmental controls
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Progressively strip, stockpile and manage topsoil across the site



Construct stormwater drainage



Import fill material and carry out earthworks to construct the road formation



Construct bridge abutments



Construct bridge (see following section for description)



Import road base materials, compact and prepare the final road surface



Construct the roadside batters to the final shape



Construct roadside drainage



Install flexible asphalt pavement



Install overhead rope crossings for Squirrel Gliders



Construct noise wall near Madison Spa Resort (see Figure 1.3)



Progressively landscape and re-vegetate the NSW proposal site, including placing
topsoil, seeding, planting trees and shrubs, installing weed mats and placing mulch



Install safety barriers, line marking, signs and guide posts



Clean up the site including removal of the temporary site compound(s) and disposal of all
surplus waste materials.

Construction of bridges and structures
Activities associated with construction of structures such as bridges and culverts may include:


Driven piles for structural elements. Some structures may also incorporate spread or pad
footings



Installing temporary coffer dams around pier locations to minimise potential water quality
impacts. These would likely be installed above the typical river water level



All footings works for the various structures including casting pile caps for major
structures, pad footings for miscellaneous structures, or foundation slabs for major culvert
structures



Constructing piers and abutments in situ (although precast options may be viable) up to
the underside of the deck or other superstructure elements. Structural fill and abutment
work would be completed, including construction of approach slabs, with bridge beams
and crown units precast off-site



Bridge headstocks would be cast, precast beams placed, and deck constructed. Precast
parapets and rails would be installed and kerb infill/deck connection constructed. Asphalt
would be placed on the completed bridge deck/superstructure, and line marking and
associated infrastructure would be installed



Any gantries, cantilevers or other major sign supports or crown units (which have
previously been manufactured off site) would be installed and connected together to
integrate with the completed works



Any off-structure bridge barriers required would be constructed, including footing details
and precast barrier units. This would require materials to be brought on site and
connected to each other, as well as any other wire rope safety barrier or guard fence to
protect end terminals.
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Construction works would be required on or near the banks of the Murray River. Cranes
would be used to construct the bridge from constructed hardstand areas.
Cranes would also be used on barges in the river to transfer structures and materials for the
construction of the bridge. Cranes would access barges using the existing boat ramp on the
Victorian side of the river.
The construction of the Murray River Bridge piers would involve installing coffer dams around
the piers for control of sediment and any spills. These would likely be installed above the
typical river water level.

3.3.2

Construction hours and workforce

It is anticipated that most of the work for the NSW proposal would be completed in
accordance with the Office of Environment and Heritage’s (OEH) recommended standard
hours for construction work (DECC 2009a):


Monday to Friday: 7am to 6pm



Saturday: 8am to 1pm



Sundays and public holidays: no work.

It is not anticipated that night work would be required, although this would be considered
where it may reduce impacts to the public and local community. Construction outside
standard hours may also occur to complete tasks safely or more efficiently.
There is potential for some work to occur outside standard working hours to minimise traffic
impacts, including:


Utility adjustments requiring partial road closure



Construction of tie-ins with adjoining roads



Intersection construction activities.

Any out of hours work would be subject to approval by Roads and Maritime and would be in
accordance with the Roads and Maritime ‘Environmental Noise Management Manual 2001:
Practice Note vii – Road works Outside of Normal Working Hours’ (RTA 2001). This would
include notifying any nearby residents in advance of out of hours work.
The contractor would determine the size of the workforce. It is estimated that between 100
and 150 construction and site management personnel would be required for the entire
Echuca-Moama bridge crossing in NSW and Victoria.
Working hours during major community events would be identified in consultation with the two
shire councils and other relevant stakeholders at the time of contract preparation.

3.3.3

Plant and equipment

Plant and equipment needed for the NSW proposal would be determined during the
construction planning phase. It is anticipated that the required plant and equipment would
include:
General


Excavators



Graders



Bulldozers



Water carts
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Semi-trailers and large delivery trucks



Haulage trucks



Air compressors



Backhoes



Light vehicles



Front-end loaders



Generators



Tree-clearing and mulching equipment



Water pumps



Bobcats



Hand tools



Jackhammers.



Welding equipment

Road embankment and drainage construction


Scrapers



Backhoes



Graders



Trenching machines



Vibrating and static rollers



Excavators.



Articulated trucks

Road pavement construction


Milling machines



Bitumen spraying carts



Compactors



Asphalt pavers



Vibrating and static rollers



Bitumen trucks



Concrete agitator trucks



Kerb extruding machine



Spray sealing equipment



Profiler



Concrete pumps



Line marking plant



Concrete pavers



Rock crusher



Concrete vibrators



Agitator.

Bridges


Piling rigs



Concrete drills



Concrete pumps



Concrete saws



Cranes



Concrete trucks



Trucks





Concrete vibrators

Barges (for crane activities in the
Murray River).



Variable message boards.

Traffic management


Safety barriers

3.3.4

Earthworks

Earthworks would occur over an area of about five hectares. The NSW proposal would
involve minimal excavation, with most construction using imported fill material. The estimated
quantity of fill required for the NSW proposal is 95,000 cubic metres.
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Any material remaining from minor excavation would be used during construction for
flattening fill batters or in landscaping.

3.3.5

Source and quantity of materials

Fill, sub-base and base materials and aggregates for bitumen sealing and culvert concrete
works would consist of:


Soil



Gravel



Crushed and screened rock.

It is anticipated that these materials would be obtained from appropriately licensed quarries in
the local area.
The approximate quantities of materials required for the NSW proposal are estimated to be:


Fill – 95,000 cubic metres



Sub-base – 7500 cubic metres



Base – 2500 cubic metres



Asphalt – 1200 cubic metres



Crushed rock for paths – 600 cubic metres.

These volumes are indicative only and may change as a result of the detailed design.
Rock-filled gabion mattresses would be used to construct the road embankment where flood
flow rates (and therefore the potential for scouring of the embankment) are likely to be high.
The quantities of rock required would depend on the detailed design.
Steel and pre-cast concrete structures would be required for the Murray River bridge and 45
metre bridge (see section titled ‘Construction of bridges and structures’ in section 3.3.1).
Concrete would be required for the bridge deck and piers. Structures and concrete would be
sourced locally where possible, either from Victoria or NSW.
Road drainage structures would either be pre-fabricated offsite at an approved and licensed
facility, or would be constructed on-site (for example kerb and gutter).
Water would be required during construction to achieve required earthworks moisture content
and to suppress dust. The contractor engaged to construct the river crossing may source
water required for the NSW proposal directly from the Murray River or from a local water
supply main. Water may also be obtained from sediment basins during construction where
possible. The volume of water required would be dependent upon construction timing and
weather conditions. Extraction of water from the Murray River would require an access
licence under the NSW Water Management Act 2000.

3.3.6

Traffic management and access

Construction access management
Construction vehicles and machinery would be restricted to highways and arterial roads
wherever possible. Where construction vehicles would need to use local roads, routes would
be identified through consultation with Murray Shire Council and the Shire of Campaspe.
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At the current stage of planning it is anticipated that construction vehicles would be likely to
access work sites using the Cobb Highway, Meninya Street, Perricoota Road, Boundary Road
and Forbes Street.
Designated access tracks (haul roads) along the construction corridor would also be used.
These would be restricted to avoid environmentally sensitive areas outside the NSW proposal
site.
All construction access routes would be included in the traffic management plan.
Vehicle movements
The NSW proposal would generate heavy vehicle movements through transporting fill,
materials, structures, machinery, fuel and general provisions.
Light vehicles would be required to transport staff to and from the site. Light vehicles would
also be used in various roles on site. Light vehicles would generally be parked at the main site
compound.
For the delivery of embankment fill material, heavy vehicle movements may vary depending
on construction methodology and weather conditions. It is estimated they would comprise on
average about 70 to 100 heavy vehicles accessing the site per day (140 to 200 movements
per day) over about 90 to 100 total working days. This number may increase during peak
times of material transport.
For the delivery of pavement construction materials, heavy vehicle movements may comprise
about 25 to 35 heavy vehicles accessing the site per day (50 to 70 movements per day) over
about 50 total working days.
Additional heavy vehicle movements would be required for delivery of structures and
machinery and other construction activities.
Light vehicle movements may comprise in the order of 60 light vehicles accessing the site per
day for the transportation of staff (120 movements per day). These movements would
typically be expected to occur during early morning and late afternoon periods.
The volume of construction traffic would ultimately depend on the program and staging of
construction sections. An increased rate of construction would result in higher daily traffic
volumes on local roads but over a shorter period. The sequencing of construction phases
would depend on the contractor’s work program, construction methodology, time of year and
the component of the NSW proposal being built.
It is conservatively assumed that 30 per cent of light vehicle construction traffic would occur
during peak hours, associated with worksite employees arriving and departing the site. It is
conservatively assumed that 15 per cent of heavy vehicle traffic would occur in the peak
hours, associated with an even distribution of truck movements across the workday. It is
therefore estimated that construction activities may generate up to 21 heavy vehicle
movements and 40 light vehicle movements during peak hours.
Traffic management
A traffic management plan would be prepared in accordance with the ‘Traffic Control at Work
Sites Manual’ (RTA 2010) and Roads and Maritime ‘Specification G10 – Control of Traffic’
before commencement of construction. The traffic management plan would provide details of
traffic management to be implemented during construction, to maintain traffic flow on local
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roads and to manage driving conditions during construction. All traffic management would be
in accordance with current Roads and Maritime standards.
The traffic management plan would include details of construction staging. Details of the
staging of the work have not yet been finalised, and would be dependent on a number of
factors including the final design adopted, the staging and breakdown of construction
contracts/packages, and the final work methodology.
For short periods of time during construction of the NSW proposal, traffic may be restricted to
one lane on the Cobb Highway. It is likely that traffic barriers would be installed where
necessary to separate the construction site from passing traffic. Temporary speed restrictions
of 40 kilometres per hour would also be implemented.
It is not anticipated that any temporary detours would be implemented during construction. No
major disruptions to traffic are expected.

3.4

Ancillary facilities

3.4.1

Site compound and stockpile sites

Site compounds would be used to store plant and equipment, provide site offices, parking and
amenities for construction staff, and to stockpile materials. Chemicals and fuels for
construction would be stored in appropriate storage areas within the site compounds.
Stockpile sites would be used for storing construction materials throughout the NSW proposal
site, although most of the imported fill and road base materials would be transported directly
to the road alignment and would not need to be stockpiled.
Site compounds and stockpile sites are likely to be located close to the proposed road
alignment and bridges. The exact number, area and locations of site compounds and
stockpile sites cannot be identified at the current stage of planning.
The site compound and stockpile sites would be subject to the site location criteria set out in
the Roads and Maritime Stockpile Site Management Guideline (RTA 2011a). In addition, the
locations for compound or stockpile areas would be selected using the following guidelines
where practicable:


Located in areas not prone to flash flooding and more than 40 metres from a
watercourse. For large flood events at Echuca-Moama, there is generally a lag time of
five to six days before impending flood events reach the towns. It is therefore possible to
locate site compounds and stockpile sites on the floodplain with measures in place for
relocating away from the floodplain at short notice



Located in areas more than 50 metres from residential areas, schools, churches or
hospitals



Located in areas previously disturbed that do not require the clearing of native vegetation



Located in plain view of the public to deter theft and illegal dumping



Stockpiles would be located outside the drip line of trees and be on level ground
wherever possible



Before establishment and use of any compound and stockpile sites, the Roads and
Maritime Environment Manager would be consulted and would advise on any further
environmental impact assessment requirements.
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3.4.2

Construction sediment basins

The two proposed operational water quality basins (described in section 3.2.3) would also be
used as sediment basins during construction. In addition, up to two temporary sediment
basins may be used during construction.
The sediment basins would capture runoff from disturbed areas. If required, the captured
runoff would be treated to settle suspended silt. Clean water from the basins would then be
discharged, minimising the discharge of sediment off site.
The sediment basins would be constructed in accordance with the Blue Book - Soils and
Construction - Managing Urban Stormwater Volume 1 (Landcom 2004) and Volume 2D
(DECC 2008a). The sediment basins would also capture nearby spills of fuels or chemicals
that could potentially occur during construction.

3.4.3

Batch plant and casting yard

At the current stage of planning it is not known if a concrete batch plant or casting yard would
be established in NSW. If it is determined at a later stage that these are required, the Roads
and Maritime Environment Manager, South West Region would be consulted and would
advise on any further environmental impact assessment requirements.

3.5

Public utility adjustment

Service relocation and protection activities would be required for public utilities, including gas,
telecommunications and power. The relocation of utilities would occur within the NSW
proposal site assessed by this REF.
Plans for utility adjustment would be developed in consultation with utility asset owners before
and during detailed design. In most cases, utility adjustments would be completed by the
relevant utilities provider.
Measures would be put in place to prevent damage to services. The road design would
attempt to minimise impacts to services and would incorporate the requirements of the utility
asset owners.
Various utilities are present in the vicinity of the Cobb Highway/Perricoota Road intersection
and the undeveloped Forbes Street road reserve east of the Moama Marketplace.
Stormwater pipelines extend into the proposed road reserve. They traverse the Cobb
Highway, Boundary Road and Perricoota Road at a number of locations.
A gas main is located in the proposed road reserve along the eastern side of the Cobb
Highway. It then crosses the road reserve at Perricoota Road, continuing along the northern
side of Perricoota Road and the western side of the Cobb Highway.
An overhead powerline extends through the proposed road reserve on the northern side of
Boundary Road, along the eastern side of the Cobb Highway and along the southern side of
Perricoota Road. The powerline traverses the Cobb Highway at its intersections with
Boundary Road and Perricoota Road.
Telecommunication lines extend along the southern side of Boundary Road, the eastern side
of the Cobb Highway and the northern side of Perricoota Road. They traverse the Cobb
Highway/Perricoota Road intersection.
Other services may also traverse the NSW proposal site.
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The locations of known utilities are displayed in Figure 9 of the planning and land use impact
assessment report in Appendix M. These services may be temporarily stopped for short
periods of time during relocation and protection activities.
Environmental assessment requirements for utility adjustments would be identified by Roads
and Maritime when the necessary adjustment works are identified.

3.6

Property acquisition

Land acquisition for the NSW proposal would make provision for a potential future duplicated
roadway and bridges. Details of land to be acquired are provided in Table 3.1. These areas
are indicative only and may change once boundaries are finalised during detailed design.

Table 3.1

Areas of land to be acquired for the NSW proposal

Lot and DP

Ownership

Murray River

NSW Government –
administered by Crown
Lands

Lot 26, DP 751152
Lot 27, DP 7551152

Private property on
Murray River floodplain

Lot 2, DP 509954

Area to be
acquired
(hectares)

Total area of
property
(hectares)

Residual area
(hectares)

0.05

N/A

N/A

0.977

4.344

3.397

0.106

6.658

6.552

3.890

24.559

20.669

Lot 1, DP 509954

Private residential
property – 2 Boundary
Road (see text below)

0.434

0.588

0.154

Lot 12, DP 1118765

Moama Marketplace
property

0.171

2.181

2.010

Lot 2, DP 537724

Murray Shire Council eastern side of the Cobb
Highway north of Francis
Street

0.068

5.925

5.857

Lot 1, DP 1144380

Private property north of
Perricoota Road, west of
the Cobb Highway

0.029

3.779

3.750

Total

5.725

The requirement for land acquisition at the residential property at 2 Boundary Road is about
70 per cent of the property (about 0.434 hectares). In recognition of the close proximity of the
NSW proposal to the residence and associated amenity impacts, Roads and Maritime would
acquire the entire property, as agreed with the property owner.
Acquisition of about 0.05 hectares of Crown Land immediately adjacent to the Murray River
would be required for the construction of bridge piers. A road easement over about 0.42
hectares of the Murray River would also be required.
In addition to permanent acquisition, land may be temporarily leased during construction for a
site office and other construction requirements. These requirements have not yet been
determined.
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4

Statutory and planning framework

This chapter provides the statutory and planning framework for the NSW proposal and
considers provisions of relevant state environmental planning policies, local environmental
plans and other legislation.
This REF describes the statutory approvals required under NSW and Commonwealth
legislation to facilitate the NSW proposal. The NSW component of the Echuca-Moama bridge
crossing is being assessed under the Part 5 of the EP&A Act (see below). Separate approvals
are being obtained for the Victorian component of the Echuca-Moama bridge crossing.
This REF is to be read in conjunction with the Victorian EES. The impacts of the Victorian
component of the Echuca-Moama bridge crossing, as identified in the EES, were taken into
account by Roads and Maritime in assessing the impacts of the entire Echuca-Moama bridge
crossing.
Commonwealth approval from the Australian Government Minister for the Environment under
the EPBC Act is required for the Echuca-Moama bridge crossing (see section 4.5.1).

4.1

Environmental Planning and Assessment Act 1979

The Environmental Planning and Assessment Act 1979 (EP&A Act) provides the statutory
basis for planning and environmental assessment in NSW. The Minister for Planning,
statutory authorities and local councils are responsible for implementing the EP&A Act.
This REF has been prepared to consider whether the NSW proposal would have a significant
impact on the environment under Section 111 of the EP&A Act. Section 111 requires that a
determining authority “…examine and take into account to the fullest extent possible all
matters affecting or likely to affect the environment by reason of that activity.” Clause 228 of
the EP&A Regulation identifies factors that need to be taken into account when considering
the likely impact of an activity on the environment. Clause 228 factors are discussed in
Appendix A.

4.2

State Environmental Planning Policies

4.2.1

State Environmental Planning Policy (Infrastructure) 2007

State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the
effective delivery of infrastructure across the State.
Clause 94 of ISEPP permits development on any land for the purpose of a road or road
infrastructure facilities to be carried out by or on behalf of a public authority without consent.
As the NSW proposal is for a new road and road infrastructure facilities and is to be carried
out by Roads and Maritime, it can be assessed under Part 5 of the EP&A Act. Development
consent from council is not required.
The NSW proposal is not located on land reserved under the National Parks and Wildlife Act
1974 and does not affect land or development regulated by State Environmental Planning
Policy No. 14 - Coastal Wetlands, State Environmental Planning Policy No. 26 - Littoral
Rainforests, State Environmental Planning Policy (State and Regional Development) 2011 or
State Environmental Planning Policy (Major Development) 2005.
Part 2 of the ISEPP contains provisions for public authorities to consult with local councils and
other public authorities before the commencement of certain types of development.
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Consultation, including consultation as required by ISEPP (where applicable), is discussed in
chapter 5 of this REF.

4.2.2

Murray Regional Environmental Plan No 2—Riverine Land

As of 1 July 2009, the Murray Regional Environmental Plan No 2 – Riverine Land (Murray
REP) is deemed a SEPP.
The aims of the Murray REP are to conserve and enhance the riverine environment of the
Murray River for the benefit of all users. It covers the riverine land of the Murray River. Murray
Shire is one of 11 local government areas to which the Murray REP applies.
Planning principles
Clause 8(c) states that the planning principles set out in Part 2 (clauses 9 and 10) must be
applied when a public authority or person proposes to carry out development which does not
require development consent but which has the potential to adversely affect the riverine
environment of the Murray River. These planning principles are listed in Table 4.1, along with
a response describing how the NSW proposal relates to the principles.

Table 4.1

Planning principles in the Murray REP

Planning principle

Response

9a - Aims
Conserve and enhance the riverine environment
of the River Murray for the benefit of all users.

In developing the concept design, Roads and Maritime
and VicRoads have aimed to conserve the environment of
the Murray River for the benefit of all users. The amount
of vegetation to be removed would be minimised as
detailed in section 6.1, limiting impacts on the natural
environment and the amenity of the river for recreational
users. The proposed bridge has been designed to avoid
the construction of piers in the bed of the river, minimising
potential impacts to the aquatic environment. The impacts
of the NSW proposal on the aquatic environment have
been addressed in section 6.2. The impacts of the NSW
proposal on land use and the community have been
assessed in sections 6.9 and 6.10.

9a – Objective (a)
Ensure that appropriate consideration is given to
development with the potential to adversely
affect the riverine environment of the River
Murray.

This REF assesses to the fullest extent possible, the
impacts of the NSW proposal on the environment of the
Murray River. Safeguards and management measures
are detailed in sections 6.1 and 6.2.

9a – Objective (b)
Establish a consistent and co-ordinated
approach to environmental planning and
assessment along the River Murray.

The planning for the NSW proposal has been conducted
according to the relevant NSW and Commonwealth
legislation (chapter 4), and has included consultation with
agencies that administer aspects of environmental
management relating to the Murray River (chapter 5).

9a – Objective (c)
Conserve and promote the better management
of the natural and cultural heritage values of the
riverine environment of the River Murray.

The potential impacts of the NSW proposal on the natural
values (ecology, soils and water quality) of the riverine
environment have been assessed in sections 6.1, 6.2 and
6.3 of this REF. The assessment of visual impacts in
section 6.6 is also relevant to the natural heritage of the
riverine environment. Cultural heritage values have been
assessed in sections 6.7 and 6.8.

9b
Any relevant River Management Plan must be
taken into account.

Consultation has been undertaken with government
agencies that have management plans for the Murray
River (chapter 5).

9c

The potential impacts of the NSW proposal on the water
quality and hydrology of the Murray River (and therefore
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Planning principle

Response

Any likely effect of the proposed plan or
development on adjacent and downstream local
government areas must be taken into account.

effects on adjacent and downstream local government
areas) have been identified and addressed in sections 6.3
and 6.4.

9d

The NSW proposal would not result in significant
cumulative impacts on the Murray River. Long term
cumulative impacts of the additional crossing on the river
in relation to terrestrial and aquatic ecology and hydrology
have been minimised through the design of the NSW
proposal.
Cumulative impacts of the NSW proposal have been
addressed in section 6.17.

The cumulative impact of the proposed
development on the River Murray must be taken
into account.

10 – Access
The waterway and much of the foreshore of the
River Murray is a public resource. Alienation or
obstruction of this resource by or for private
purposes should not be supported.

The NSW proposal is for a public purpose. It would not
cause alienation or obstruction of the foreshore. The
Echuca boat ramp would be closed only for short periods
during construction. Access for water vessels along the
Murray River would be maintained during construction.
The bridge piers would be located outside the river
channel and would not affect long-term use of the river.

10 – Access

The NSW proposal is for a public purpose. The NSW
proposal includes the development of a road and bridge
across the Murray River for public transport. Any
moorings for barges would be temporary for the duration
of the construction of the bridge.

Development along the main channel of the
River Murray should be for public purposes.
Moorings in the main channel should be for the
purposes of short stay occupation only.
10 – Access
Human and stock access to the River Murray
should be managed to minimise the adverse
impacts of uncontrolled access on the stability of
the bank and vegetation growth.

There would be no vehicular access to the river from the
proposed road. Increased access to the river by foot or
bicycle may occur as a result of the NSW proposal. This
would be unlikely to affect the stability of the river bank
and vegetation growth. The NSW proposal may cause
stock to cross the floodplain closer to the river, under the
bridge, but this would not be a significant change to
existing movements. The bridge would maintain a gap of
300 metres between the river and the road embankment,
and would be unlikely to cause adverse impacts to the
stability of the bank and vegetation growth.

10 – Bank disturbance
Disturbance to the shape of the bank and
riparian vegetation should be kept to a minimum
in any development of riverfront land.

The NSW proposal would not require significant
disturbance to the shape of the river bank. The stumps
and root systems of any trees that need to be removed
from the bank of the river would be retained to minimise
disturbance.

10 – Flooding
Where land is subject to inundation by floodwater:
(a) the benefits to riverine ecosystems of
periodic flooding.

The NSW proposal has been designed to maintain flows
across the floodplain during floods (see section 6.4). The
River Red Gum vegetation on the floodplain would
continue to receive periodic flooding, when it occurs.

(b) the hazard risks involved in developing that
land.

The hazards associated with developing the land near the
Murray River, including hazards relating to hydrology and
water quality, have been assessed in sections 6.3, 6.4
and 6.14 of this REF.

(c) the redistributive effect of the proposed
development on floodwater.

The redistributive effect of the proposed development on
floodwater has been assessed in the hydrology impact
assessment (Appendix G) and addressed in section 6.4 of
this REF. The primary objectives of the investigation were
to minimise the impacts of the NSW proposal on surface
water quality, flood risks and groundwater. The NSW
proposal provides an appropriate level of infrastructure
and floodplain protection through design of bridge length
and design of the 45-metre bridge for flood mitigation. The
NSW proposal minimises the risk of scouring of the
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Planning principle

Response
floodplain and road embankment, and associated water
quality impacts.

(d) the availability of other suitable land in the
locality not liable to flooding

The NSW proposal requires the construction a road
crossing of the Murray River and its floodplain. As such, it
cannot be relocated to other suitable land in the locality
not liable to flooding.

(e) the availability of flood free access for
essential facilities and services.

The NSW proposal has been designed to accommodate
100 year ARI flood events. The NSW proposal would
provide a second flood free access between the Moama
and Echuca communities. The NSW proposal would
therefore improve the availability of flood free access
across the river for essential facilities and services.

(f) the pollution threat represented by any
development in the event of a flood.

Management measures would be implemented during
construction to minimise potential pollution. During
operation, the pollution threat would be better managed
by improved drainage management along the road and
operational water quality basins on the floodplain (see
section 6.3).

(g) the cumulative effect of the proposed
development on the behaviour of floodwater.

The cumulative effect of the NSW proposal on the
behaviour of floodwater has been assessed in the
hydrology impact assessment (Appendix G) and
addressed in sections 6.4 and 6.17. Cumulative flood
effects could occur with the relocation of the tennis courts
at Victoria Park in Echuca. The NSW proposal has been
designed to minimise any cumulative flood effects to an
acceptable level.

(h) the cost of providing emergency services
and replacing infrastructure in the event of a
flood.

The NSW proposal has been designed to accommodate
100 year ARI flood levels, making it unlikely that provision
of emergency services and replacement of infrastructure
would be required for most floods. If necessary, the cost
of providing emergency services and replacing road
infrastructure would be addressed by Roads and
Maritime.

10 – Flooding
Flood mitigation works constructed to protect
new urban development should be designed and
maintained to meet the technical specifications of
the Department of Water Resources.

The flood mitigation options of the NSW proposal have
been assessed and selected to ensure that the NSW
proposal would not cause flooding impacts on any urban
development (hydrology impact assessment, Appendix
G). The hydrology study has adhered to the technical
specifications of the NSW Office of Water, who have been
consulted closely throughout the design of the NSW
proposal.

10 – Land degradation
Development should seek to avoid land
degradation processes such as erosion, native
vegetation decline, pollution of ground or surface
water, groundwater accession, salination and soil
acidity, and adverse effects on the quality of
terrestrial and aquatic habitats.

The impacts and management measures associated with
erosion, native vegetation decline, pollution of ground or
surface water, groundwater accession and salination from
vegetation removal, soil acidity and adverse effects on
terrestrial and aquatic habitats are addressed in sections
6.1, 6.2 and 6.3 of this REF.

10 – Landscape
Measures should be taken to protect and
enhance the riverine landscape by maintaining
native vegetation along the riverbank and
adjacent land, rehabilitating degraded sites and
stabilising and revegetating riverbanks with
appropriate species.

Removal of vegetation along the riverbank would be
minimised as much as possible, and sections of the NSW
proposal site would be rehabilitated with locally native
species, as detailed in section 6.1 of this REF.

10 – River related uses

The NSW proposal involves the construction of a road
crossing of the Murray River and its floodplain, as
described in chapter 3 of this REF. The need for the NSW
proposal in relation to the existing Murray River crossing

Only development which has a demonstrated,
essential relationship with the River Murray
should be located in or on land adjacent to the
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Planning principle

Response

River Murray. Other development should be set
well back from the bank of the River Murray.

is described in chapter 2. The NSW proposal would avoid
the placement of piers in the river; however the
construction of the piers and road embankment on the
floodplain would be necessary.

10 – River related uses
Development which would intensify the use of
riverside land should provide public access to the
foreshore.

The NSW proposal would not occupy a large portion of
the riverside land in the local area, and would not intensify
the use of the riverside land. Public access to the
foreshore by boat would be maintained under the bridge.

10 – Settlement
New or expanding settlements (including ruralresidential subdivision, tourism and recreational
development) should be located:
(a) on flood free land.
(b) close to existing services and facilities.
(c) on land that does not compromise the
potential of prime crop and pasture land to
produce food or fibre.

The NSW proposal does not constitute a new or
expanding settlement (including rural-residential
subdivision, tourism and recreational development).

10 – Water quality
All decisions affecting the use or management of
riverine land should seek to reduce pollution
caused by salts and nutrients entering the River
Murray and otherwise improve the quality of
water in the River Murray.

The impacts of the NSW proposal on water quality and
salinity, and management measures to minimise impacts
are addressed in section 6.3.

10 – Wetlands
Wetlands are a natural resource which have ecological, recreational, economic, flood storage and nutrient and
pollutant filtering values.
Land use and management decisions affecting wetlands should:
(a) provide for a hydrological regime appropriate
for the maintenance or restoration of the
productive capacity of the wetland.

The hydrological regime of the wetlands in the study area
would be altered to some degree by the construction of
the proposed road embankments on the floodplain;
however overland flows during floods would be
maintained by the 45-metre flood mitigation bridge,
maintaining the current productive capacity of the
wetlands. The semi-artificial billabongs in the vicinity of
Forbes Street are primarily influenced by urban
stormwater from Moama (see section 6.3).

(b) consider the potential impact of surrounding
land uses and incorporate measures such as a
vegetated buffer which mitigate against any
adverse effects.

It would be necessary for the proposed road to cross the
edge of the western semi-artificial billabong in the vicinity
of Forbes Street (see section 6.2). The billabong is highly
modified and degraded as a result of being used to
capture urban stormwater from Moama, and associated
maintenance activities. The NSW proposal is unlikely to
cause a substantial impact to the billabong.

(c) control human and animal access.

The NSW proposal would be likely to reduce human
access to the billabong in the study area, which is
currently accessible to the public from Forbes Street. The
proposed road would have a steel rope barrier fence,
which would reduce human access to the billabong.
Currently, stock in the study area have access to the
billabong and this would not change as a result of the
NSW proposal.

(d) conserve native plants and animals.

The NSW proposal would remove 5.08 hectares of native
vegetation, which is known or likely to provide habitat for
16 listed bird species and three listed mammal species.
The NSW proposal is unlikely to have a significant impact
on any of these species, as detailed in section 6.1.
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Based on the assessment of planning principles in Table 4.1, it is considered unlikely that the
NSW proposal would significantly compromise the principles of the Murray REP.
Consultation
The Murray REP provides that where a public authority proposes to carry out development
that does not require development consent, but which has the potential to adversely affect the
riverine environment of the Murray River, consultation required by Part 3 of the Murray REP
must be carried out by the public authority or person carrying out the development.
Clause 12 contains general provisions for consultation and clause 13 contains planning
controls and a consultation table which includes specific matters for consideration.
Consultation under the Murray REP is not required, as detailed in section 5.3.

4.2.3

State Environmental Planning Policy No 44 – Koala Habitat Protection

State Environmental Planning Policy No. 44 – Koala Habitat Protection (SEPP 44) aims to
encourage the proper conservation and management of areas of natural vegetation that
provide habitat for Koalas (Phascolarctos cinereus).
While SEPP 44 does not apply under Part 5 of the EP&A Act, as a matter of best practice,
consideration has been given to the intent of the SEPP.
SEPP 44 applies to the Murray Local Government Area and lists preferred feed tree species
of the Koala, including River Red Gum (Eucalyptus camaldulensis).
River Red Gum constitutes at least 15 per cent of the total number of trees in the upper or
lower strata of the tree component within the ecological assessment study area. As a result,
the habitat comprises potential Koala habitat as defined under SEPP 44.
No Koalas have been detected in the Echuca region in any of the extensive flora and fauna
field investigations (Brett Lane and Associates 2015a). Review of the occurrence of this
species in the search region (within 10 kilometres of the NSW proposal site) in the Atlas of
NSW Wildlife indicates that there are no historical records of the species. The nearest records
of the Koala to the study area are from a site about 10 kilometres to the west along the
Murray River (one record) and the Barmah Forest, about 20 kilometres to the east.
There is no evidence of either a current or historical population of the Koala in the study area.
Therefore, the habitat is not ‘core koala habitat’ as defined in the SEPP and the provisions of
this SEPP do not apply.

4.3

Local Environmental Plans

4.3.1

Murray Local Environmental Plan 2011

The NSW proposal is located within the Murray Local Government Area. The provisions of the
Murray Local Environmental Plan 2011 (Murray LEP) do not apply to the NSW proposal due
to the application of the ISEPP. Nevertheless, consideration is given below to the provisions
of the Murray LEP.
Zoning
Overview
The NSW proposal would be located on land which is zoned for the following purposes under
the Murray LEP:
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E3 Environmental Management – privately owned land on the floodplain of the Murray
River



W2 Recreational Waterways - covers the Murray River corridor



B2 Local Centre - includes the Moama retail strip along Meninya Street and an area along
the western side of the Cobb Highway



SP2 Infrastructure (Classified Road)



RE1 Public Recreation.

The locations of these zones are shown in Figure 4.1. Road developments are permissible
without consent in zones SP2 and RE1, and permissible with consent in zones E3, W2 and
B2.
The NSW proposal is generally consistent with the objectives of these zonings, except the E3
zoning, which covers the Murray River floodplain. Further consideration is given below to the
impacts of the NSW proposal in areas zoned E3.
E3 Environmental Management
The objectives of the E3 Environmental Management zone are:


To protect, manage and restore areas with special ecological, scientific, cultural or
aesthetic values



To provide for a limited range of development that does not have an adverse effect on
those values.

The NSW proposal would remove about 5.08 hectares of native vegetation from the E3 zone.
The vegetation provides habitat for biota listed under the TSC Act and EPBC Act. The
ecological assessment (refer to section 6.1) has considered the potential impacts of the NSW
proposal and has assessed that the NSW proposal would be unlikely to have a significant
effect on biota listed under the TSC Act and EPBC Act.
The NSW proposal is unlikely to have impacts on any items of Aboriginal cultural heritage
significance (refer to section 6.6).
The NSW proposal would affect the aesthetic values of the land zoned E3 (refer to section
6.6).
Additional local provisions
The objectives of clause 7.6 are:


To manage and maintained the quality of water in the Murray River and Wakool Rivers
(addressed in section 6.3)



To protect the environmental values, scenic amenity and cultural heritage of those rivers
(addressed in sections 6.1, 6.2, 6.3, 6.6, 6.7 and 6.8)



To protect the stability of the bed and banks of those rivers (addressed in section 6.3)



To limit the impact of structures in or near those rivers on natural riverine processes and
navigability of those rivers (addressed in sections 3.1, 6.4 and 6.11).

The objectives of clause 7.8 are:


To minimise the flood risk to life and property associated with the use of land
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To allow development on land that is compatible with the land’s flood hazard, taking into
account projected changes as a result of climate change



To avoid significant adverse impacts on flood behaviour and the environment.

The NSW proposal would be constructed above the 100 year ARI flood level, taking into
account the flood hazard of the Murray River floodplain, minimising the flood risk to life and
property associated with the use of the NSW proposal. The NSW proposal is not likely to
significantly affect flood behaviour, and would not cause significant flood impacts to other
development or properties (see section 6.4).
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4.4

Other relevant NSW legislation

4.4.1

Threatened Species Conservation Act 1995

The Threatened Species Conservation Act 1995 (TSC Act) lists a number of threatened
species, populations and ecological communities to be considered in deciding whether there
is likely to be a significant impact on threatened biota, or their habitats. For any of these that
could be impacted by the NSW proposal, an assessment of significance that addresses the
requirements of section 5A of the EP&A Act must be completed to determine the significance
of the impact.
The potential for impacts on ecology have been considered in section 6.1 and 6.2. The
assessment concludes that the NSW proposal would be unlikely to have a significant impact
on any threatened species, populations, ecological communities or their habitats listed under
the TSC Act. A species impact statement is therefore not required.
The loss of native vegetation, which is known or likely to provide habitat for threatened
species would be offset as described in section 6.1.

4.4.2

Noxious Weeds Act 1993

The objectives of the Noxious Weeds Act 1993 include:


Identify noxious weeds in respect of which particular control measures need to be taken,
and specifying those control measures



Specify the duties of public and private landholders as to the control of those noxious
weeds



Provide a framework for the state-wide control of those noxious weeds by the Minister
and local control authorities.

Under this Act, noxious weeds have been identified for local government areas and assigned
control categories. Part 3 provides that occupiers of land (including owners of land) have
responsibility for controlling noxious weeds on the land they occupy.
Three noxious weeds were identified during surveys, listed in section 6.1. The potential
impacts of the NSW proposal relating to noxious weeds, and site specific safeguards, are
included in section 6.1.

4.4.3

Fisheries Management Act 1994

The Fisheries Management Act 1994 (FM Act) aims to conserve, develop and share the
fishery resources of the State for the benefit of present and future generations including
conserving fish stocks and fish habitat and promoting ecologically sustainable development.
The FM Act requires an assessment of whether threatened species of fish and marine
vegetation, populations or ecological communities are likely to be affected by the NSW
proposal. If a significant impact on a threatened species, population or ecological community
is likely, a species impact statement must be completed and consultation with the NSW
Department of Primary Industries (Fishing and Aquaculture) is required. The potential impacts
of the NSW proposal on biota listed under the FM Act are assessed in section 6.2.
The FM Act requires a permit for work involving dredging, reclamation or work that blocks fish
passage.
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Dredging is defined under the FM Act as any work that involves excavating water land, or any
work that involves the removal of material from water land and includes the removal of woody
debris, snags, gravel beds, cobbles, rocks, boulders, rock bars or aquatic vegetation from
water land.
Reclamation refers to using any material to fill in or reclaim water land, or depositing any such
material on water land for the purpose of constructing anything over water land (such as a
bridge), or draining water from water land for the purpose of its reclamation.
Public authorities are exempt from obtaining a permit for dredging or reclamation work under
Part 7 of the FM Act (refer section 201(2)(b)). However, Section 199 of the FM Act requires
that notification be given to the Minister before a public authority carries out or authorises the
carrying out of dredging or reclamation work and any matters raised by the Minister be
considered within 28 days after the giving of the notice. The construction of the NSW proposal
in the vicinity of the Murray River and floodplain wetlands, on land that may be submerged by
water intermittently, may be classified as dredging or reclamation work. Notification to the
Minister is therefore required.
The construction of the bridge piers (including coffer dams) above the typical Murray River
water level would mean that the NSW proposal is unlikely to result in any obstruction to fish
passage. A permit is therefore not required under Section 219 of the FM Act to block fish
passage.

4.4.4

Water Management Act 2000

The Water Management Act 2000 controls the carrying out of activities in or near water
sources in NSW, the extraction and use of water and the construction of works such as dams
and weirs. ‘Water sources' are defined as a river, lake, estuary, place where water occurs
naturally on or below the surface of the ground or NSW coastal waters.
The NSW proposal is exempt from the requirement to obtain a ‘controlled activity' approval
under section 38 of the Water Management (General) Regulation 2011.
Under clause 61 of the Water Management Act 2000, a person may apply to the Minister for
Water for an access licence (section 56) if the application is for a specific purpose access
licence and a management plan provides that an application for the licence may be made. If
extraction of water from the Murray River is required for the NSW proposal, the contractor
would need to apply for a specific purpose access licence.
A licence is required under section 91F of the Water Management Act 2000 for any aquifer
interference activity (the penetration, interference, obstruction or taking of water from an
aquifer). Due to the shallow depth to groundwater on the Murray River floodplain (see section
6.3), it is likely that construction of bridge piers would penetrate the groundwater aquifer and
may require dewatering of excavations. An aquifer interference licence would therefore be
required.
Water sharing plans created under the Water Management Act 2000 establish rules for
sharing water between the environmental needs of a river or aquifer and water users, and
also between different types of water use such as town supply, rural domestic supply, stock
watering, industry and irrigation.
The NSW proposal occurs within the area administered by the Water Sharing Plan for the
New South Wales Murray and Lower Darling Regulated Rivers Water Sources 2004. Under
clause 29 of the Water Sharing Plan, access licences may be granted in the water sources
covered by the Plan.
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4.4.5

Water Act 1912

Under section 165A of the Water Act 1912, the NSW proposal may be classified as a
controlled work for the following reasons:


It involves earthworks and construction of the road embankment on the Murray River
floodplain



It involves other work on the Murray River floodplain



It involves earthworks and construction of the road embankment, which are reasonably
likely to affect the flow of water to or from the Murray River



It involves other work which may affect the flow of water to or from the Murray River.

Roads and Maritime would need to obtain approval from the NSW Office of Water.

4.4.6

National Parks and Wildlife Act 1974

The National Parks and Wildlife Act 1974 (NPW Act) provides the basis for legal protection
and management of Aboriginal sites within NSW, and for the management of National Parks
estate.
The Aboriginal cultural heritage assessment concluded that the NSW proposal would be
unlikely to have impacts on Aboriginal objects or Aboriginal places (see section 6.7). An
Aboriginal heritage impact permit from the Office of Environment and Heritage is not required
for the NSW proposal.

4.4.7

Crown Lands Act 1989

Acquisition of Crown land would be undertaken in accordance with section 34 (1) of the
Crown Lands Act 1989. This would include the land immediately adjacent to the Murray River
required for the construction of bridge piers. The area of land to be acquired would be about
0.05 hectares.
A road easement over about 0.42 hectares of the Murray River (Crown land) would also be
required for the NSW proposal under section 34(1) of the Crown Lands Act 1989.
Authorisation would need to be obtained from Department of Primary Industries – Lands.
Clause 10 of the Crown Lands Act 1989 lists the objects of the Act, while clause 11 details the
principles of Crown land management. The NSW proposal is assessed against these objects
and principles in Table 4.2. Specific assessment of the impacts of the NSW proposal in
relation to Crown land is also provided in the land use impact assessment (GHD 2015b)
(Appendix M) and the social impact assessment (AECOM 2015) (Appendix N).

Table 4.2
Assessment of the NSW proposal against the objectives and principles
of the Crown Lands Act 1989
Object/principle

Response

Clause 10 objects
To ensure that Crown land is managed for
the benefit of the people of NSW and in
particular to provide for:

The NSW proposal would be constructed for
the benefit of the people of NSW, with benefits
for the Moama community detailed in section
6.18.

(a) a proper assessment of Crown land

The environmental impacts of the NSW
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Object/principle

Response
proposal on Crown land, including the Murray
River, have been assessed in this REF. This
has included the environmental values of the
Murray River (see sections 6.1 to 6.4) and the
visual, land use and social values of the
Murray River for the local community (see
sections 6.6, 6.9 and 6.10). The NSW proposal
is unlikely to have any substantial impacts on
the Murray River.

(b) the management of Crown land having
regard to the principles of Crown land
management contained in this Act

See Clause 11 principles below.

(c) the proper development and
conservation of Crown land having regard
to those principles

See Clause 11 principles below.

(d) the regulation of the conditions under
which Crown land is permitted to be
occupied, used, sold, leased, licensed or
otherwise dealt with

Not applicable to this REF.

(e) the reservation or dedication of Crown
land for public purposes and the
management and use of the reserved or
dedicated land

Not applicable to this REF.

(f) the collection, recording and
dissemination of information in relation to
Crown land

Not applicable to this REF.

Clause 11 principles of Crown land management
(a) that environmental protection principles
be observed in relation to the management
and administration of Crown land

The environmental impacts of the NSW
proposal on Crown land, including the Murray
River, have been assessed in this REF. This
has included the environmental values of the
Murray River (see sections 6.1 to 6.4) and the
visual, land use and social values of the
Murray River for the local community (see
sections 6.6, 6.9 and 6.10). The NSW proposal
is unlikely to have any substantial impacts on
the Murray River.

(b) that the natural resources of Crown
land (including water, soil, flora, fauna and
scenic quality) be conserved wherever
possible

The potential impacts of the NSW proposal on
soil and water (section 6.3), flora and fauna
(sections 6.1 and 6.2) and scenic quality
(section 6.6) have been assessed by this REF.
Safeguards and management measures are
detailed in these sections to avoid or minimise
the impacts of the NSW proposal.

(c) that public use and enjoyment of
appropriate Crown land be encouraged

The visual (section 6.6), land use (section 6.9)
and social (section 6.10) values of the Murray
River for the local community have been
assessed in this REF. This has included
particular assessment of the potential for the
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Object/principle

Response
NSW proposal to affect recreational users of
the Murray River. Safeguards and
management measures are detailed in these
sections to avoid or minimise the impacts of
the NSW proposal on public use and
enjoyment of the Murray River, targeting
construction impacts on access and amenity,
as well as long-term impacts (such as visual
impacts and maintaining passage for water
vessels along the Murray River).

(d) that, where appropriate, multiple use of
Crown land be encouraged

The NSW proposal would be designed and
managed to maintain use of the Murray River
by all users. Potentially affected recreational
community groups and businesses that use
the Murray River (such as the Southern 80 Ski
Race organisers and paddle steamer
operators and house boat businesses) would
be notified before the commencement of work.
In consultation with river-based businesses,
the number, extent and duration of partial river
closures during the bridge crossing phase of
construction would be minimised.

(e) that, where appropriate, Crown land
should be used and managed in such a
way that both the land and its resources are
sustained in perpetuity

This REF has provided safeguards to minimise
the potential long term impacts of the NSW
proposal on the Murray River and its resources
as described in the sections of this table
above.

(f) that Crown land be occupied, used,
sold, leased, licensed or otherwise dealt
with in the best interests of the State
consistent with the above principles

The NSW proposal would be constructed for
the benefit of the people of NSW, with benefits
for the Moama community detailed in section
6.18. This REF assesses that the acquisition of
a small area of Crown land (about 0.05
hectares) and establishment of a road
easement (about 0.42 hectares) is in the best
interests of the State and is consistent with the
above principles.

4.5

Commonwealth legislation

4.5.1

Environment Protection and Biodiversity Conservation Act 1999

Under the EPBC Act, a referral is required to the Australian Government for proposed
‘actions’ that have the potential to significantly impact on matters of national environmental
significance or the environment of Commonwealth land. These are considered in chapter 6
and Appendix A of this REF, and in the ecological assessment in Appendix D.
On 23 April 2013, VicRoads submitted a referral for the Echuca-Moama bridge crossing
(including the Mid-West 2A and Mid-West 2B options) to the then Australian Government
Department of Sustainability, Environment, Water, Population and Communities (now
Department of the Environment). The referral identified potential impacts on species listed
under the EPBC Act, including South-eastern Long-eared Bat (Nyctophilus corbeni),
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Macquarie Perch (Macquaria australasica), Murray Cod (Maccullochella peelii) and Murray
Hardyhead (Craterocephalus fluviatilis). On 11 July 2013, the Department of the Environment
determined the Echuca-Moama bridge crossing to be a ‘controlled action’ under controlling
provisions s18 and s18A (threatened species and ecological communities).
On 22 December 2014 a variation to the referral, which included the Mid-West Option, was
accepted by the Department of the Environment.
Because the Echuca-Moama bridge crossing (including the Mid-West Option) has been
determined to be a ‘controlled action’, the approval of the Australian Government Minister for
the Environment is required.
The Commonwealth determined the assessment approach under the EPBC Act would be
through preliminary documentation, with assessment of impacts to the South-eastern Longeared Bat. The preliminary documentation is required to assess the construction and
operational impacts of the entire Echuca-Moama bridge crossing (in Victoria and NSW) on the
South-eastern Long-eared Bat, including:


The nature and extent of the likely short-term and long-term relevant impacts



Whether any relevant impacts are likely to be unknown, unpredictable or irreversible



Analysis of the significance of the relevant impacts



Any technical data and other information used or needed to make a detailed assessment
of the relevant impacts.

The initial finding that the South-eastern Long-eared Bat was present in the study area was
based on the analysis of calls recorded during bat surveys. A subsequent peer review of
these findings found that the habitat present was not suitable for this species and that the
recorded calls could not be attributed to South-eastern Long-eared Bat. As such, it was
determined that this bat is not likely to occur in the study area (Gration 2015 – see Appendix 9
of the ecological assessment in Appendix D of this REF).
Preliminary documentation has been prepared to inform the Minister for the Environment’s
decision on whether to approve the Echuca-Moama bridge crossing. The preliminary
documentation has been prepared based on the current understanding that the South-eastern
Long-eared Bat is not likely to occur in the study area and therefore the Echuca-Moama
bridge crossing is highly unlikely to have a significant impact on this species.
Consistent with the requirements of the EPBC Act, the preliminary documentation is being
placed on public exhibition.

4.6

Confirmation of statutory position

An assessment of the relevant statutory planning instruments has concluded that the NSW
proposal can be assessed under Part 5 of the EP&A Act, by Roads and Maritime Services
NSW as the proponent and determining authority.
The Echuca-Moama bridge crossing has been determined to be a ‘controlled action’ by the
Australian Government Department of the Environment. It will require the approval of the
Australian Government Minister for the Environment under the EPBC Act.
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5

Stakeholder and community consultation

This chapter discusses the stakeholder and community consultation undertaken for the NSW
proposal, describes the consultation process and summarises the issues raised by
stakeholders and the community.

5.1

Consultation strategy

Consultation by VicRoads and Roads and Maritime has been integrated across NSW and
Victoria.
Consultation with potentially affected property owners, government agencies and other
stakeholders has been undertaken during the selection of the preferred option and
development of the concept design. The purpose of consultation has been to:


Inform the community of the NSW proposal



Enable the community to comment on the NSW proposal and concept design



Advise potentially affected stakeholders of the NSW proposal and its possible impacts



Advise the community and stakeholders on how they may obtain further information or
communicate concerns, complaints or suggestions.

Roads and Maritime and VicRoads would continue to consult with the community and
stakeholders during the detailed design and construction phases of the NSW proposal.

5.2

ISEPP consultation

Clauses 13 to 16 of the ISEPP require that public authorities undertake consultation with
councils and other public authorities for certain activities when proposing to carry out
development without consent. Table 5.1 assesses the relevance of these clauses to the NSW
proposal.

Table 5.1

Assessment of clauses 13, 14, 15 and 16 of the ISEPP

Clause

Is consultation required?

Clause 13
1(a) Substantial impact on stormwater
management services provided by a
council.

The stormwater system in the vicinity of the
Cobb Highway at the northern end of the NSW
proposal site may be adjusted during
construction. This is unlikely to cause a
substantial impact.
Formal consultation with Murray Shire Council
is not required for this item.

1(b) Likely to generate traffic to an extent
that would strain the capacity of the road
system in a local government area.
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Although the predicted increases in daily traffic
during construction are minor in comparison to
the existing traffic volumes, there is the
potential for construction vehicles to
exacerbate congestion on local roads during
peak traffic conditions (ie during holiday
periods and tourist events). This may ‘generate
traffic to an extent that would strain the
capacity of the road system in a local
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Clause

Is consultation required?
government area’.
Formal consultation with Murray Shire Council
is required for this item and will be undertaken
during public display of this REF.

1(c) Involves connection to, and a
substantial impact on the capacity of, any
part of a sewerage system owned by a
council.

There is the potential that adjustments may
need to be made to a sewage system provided
by Murray Shire Council. This is unlikely to
cause a substantial impact on the capacity of
the system.
Formal consultation with Murray Shire Council
is not required for this item.

1(d) Involves connection to, and use of a
substantial volume of water from, any part
of a water supply system owned by a
council.

Water to be used during construction for dust
suppression and management may be sourced
from the proposed sediment basins, the
Murray River or the local water supply system.
It is unlikely that the NSW proposal would
require a substantial volume of water from the
local water supply system.
Formal consultation with Murray Shire Council
is not required for this item.

1(e) Involves the installation of a temporary
structure on, or the enclosing of, a public
place that is under a council’s management
or control that is likely to cause a disruption
to pedestrian or vehicular traffic that is not
minor or inconsequential.

The NSW proposal would not involve the
construction of a temporary structure on, or the
enclosing of, a public place that is under
Murray Shire Council’s management or
control.

1(f) Involves excavation that is not minor or
inconsequential of the surface of, or a
footpath adjacent to, a road for which a
council is the roads authority under the
Roads Act 1993 (if the public authority that
is carrying out the development, or on
whose behalf it is being carried out, is not
responsible for the maintenance of the road
or footpath).

The NSW proposal would involve excavation
that is not minor or inconsequential, of the
surface of Murray Shire Council roads,
including Perricoota Road and Boundary
Road.

Formal consultation with Murray Shire Council
is not required for this item.

Formal consultation with Murray Shire Council
is required for this item and will be undertaken
during public display of this REF.

Clause 14
Is likely to have an impact that is not minor
or inconsequential on a local heritage item
(other than a local heritage item that is also
a State heritage item) or a heritage
conservation area.

The NSW proposal is unlikely to affect any
local heritage items.
Formal consultation with Murray Shire Council
is not required for this item.

Clause 15
Development that is to be carried out on
flood liable land that may be carried out
without consent and that would change
flood patterns other than to a minor extent.

The NSW proposal is located on flood liable
land but has been assessed as having only
minor impacts on flood patterns (see section
6.4).
Formal consultation with Murray Shire Council
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Clause

Is consultation required?
is not required for this item.

Clause 16
Clause 16 of the ISEPP states that a
consent authority must not carry out any of
the following development without giving
written notice to the specified authority and
taken their responses into consideration:
(a) development adjacent to land reserved
under the National Parks and Wildlife
Act 1974—the Office of Environment
and Heritage,

The NSW proposal is not located adjacent to
land reserved under the National Parks and
Wildlife Act 1974.

(b) development adjacent to a marine park
declared under the Marine Parks Act
1997—the Marine Parks Authority,

The NSW proposal is not located adjacent to a
marine park.

(c) development adjacent to an aquatic
reserve declared under the Fisheries
Management Act 1994—Department of
Primary Industries—Fishing and
Aquaculture,

The NSW proposal is not located adjacent to
an aquatic reserve.

(d) development in the foreshore area
within the meaning of the Sydney
Harbour Foreshore Authority Act
1998—the Sydney Harbour Foreshore
Authority,

The NSW proposal is not located in the
foreshore area.

(e) development comprising a fixed or
floating structure in or over navigable
waters—Roads and Maritime,

Roads and Maritime is the proponent.

(f) development for the purposes of an
educational establishment, health
services facility, correctional centre or
group home, or for residential purposes,
in an area that is bush fire prone land
(as defined by the Act)—the NSW Rural
Fire Service.

The NSW proposal is not for the purposes of
an educational establishment, health services
facility, correctional centre or group home, or
for residential purposes.

Formal ISEPP consultation with Murray Shire Council will be undertaken in relation to traffic
(item 1b) and excavation of a council road (item 1f) under clause 13, Roads and Maritime and
VicRoads have consulted extensively with Murray Shire Council in relation to all the relevant
matters in clauses 13 to 16 of the ISEPP, and would continue to do so during the detailed
design and construction of the NSW proposal.

5.3

Murray REP consultation

Consultation with stakeholders is provided for by clauses 11, 12 and 13 of the Murray REP.
These apply to the public authority or person carrying out the development.
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Consultation is required in relation to the circumstances set out in clause 12 of Murray REP,
as summarised in Table 5.2.

Table 5.2

Assessment of clause 12 of the Murray REP

Clause

Is consultation required?

Where development is contrary to the aims,
objectives or principles of this plan and may
have a significant environmental effect
along the Murray River—the P&D (Vic),
C&NR (Vic) and the adjacent local Council
in Victoria must be consulted.

The NSW proposal has been assessed against
the planning principles in the Murray REP in
section 4.2.2. Based on the assessment of
planning principles in Table 4.1, it is
considered unlikely that the NSW proposal
would significantly compromise the principles
of the Murray REP. This REF finds that the
NSW proposal is unlikely to have a significant
environmental effect. Therefore, consultation
with the relevant agencies is not required.

Where development is within or may
adversely affect land dedicated or reserved
under the National Parks and Wildlife Act
1974—the NPWS must be consulted.

The NSW proposal is not located within, and
would be unlikely to adversely affect land
dedicated or reserved under the NPW Act.
Consultation is therefore not required with the
National Parks and Wildlife Service (OEH).

Where development may adversely affect
endangered fauna within the meaning of
the National Parks and Wildlife Act 1974—
the NPWS must be consulted.

The NSW proposal may adversely affect fauna
listed as vulnerable and endangered under the
TSC Act. OEH has therefore been consulted,
and has raised matters to be addressed in
relation to threatened fauna, as detailed in
section 5.4.

Where development may affect an
Aboriginal site or any other place that is
generally recognised as a place of cultural
significance to the Aboriginal community—
the NPWS must be consulted.

The NSW proposal would be unlikely to affect
an Aboriginal site or any other place that is
generally recognised as a place of cultural
significance to the Aboriginal community.
Nevertheless, OEH has been consulted, and
has raised matters to be addressed in relation
to Aboriginal heritage, as detailed in section
5.4.

Where development is within or may
adversely affect a State Forest—the
Forestry Commission must be consulted.

The NSW proposal is not located within, and
would be unlikely to adversely affect a State
Forest. Consultation is therefore not required
with the Forestry Corporation of NSW.

Where development may affect boating
safety—the MSB must be consulted.

Roads and Maritime is the proponent.

Clause 13 of the Murray REP requires consultation for a public utility undertaking (including
for roads) where the undertaking is likely to significantly affect the environment. Consultation
is required with the Murray Darling Basin Authority, the relevant NSW local council and any
other agencies who may be affected, as the public authority (in this case Roads and Maritime)
considers appropriate. As the NSW proposal would be unlikely to result in a significant
environmental impact (refer to section 8.3), this consultation is not required.
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5.4

Government agency and stakeholder involvement in the
REF

Consultation was undertaken with government agencies and other authorities in 2010. The
following agencies were consulted (including to meet the requirements of the Murray REP):


Office of Environment and Heritage (OEH) (then Department of Environment, Climate
Change and Water – DECCW)



Environment Protection Authority (EPA) (then DECCW)



Office of Water (then DECCW)



Murray Shire Council



Department of Primary Industries (Fishing and Aquaculture) (then Department of Industry
and Investment – Fisheries and Aquaculture)



Murray Darling Basin Authority (MDBA)



Murray Local Land Services (then Lower Murray Darling Catchment Management
Authority)



Department of Primary Industries – Lands (then Land and Property Management
Authority)



Water NSW (then State Water Corporation).

A summary of issues raised and responses is provided in Table 5.3. The full responses are
provided in Appendix C.
Government agencies and other public authorities will be able to provide further comment on
the NSW proposal during public display of the REF (see section 5.7).

Table 5.3
Issues raised by government agencies and public authorities in
response to consultation
Agency

Issue

EPA

Noise

(then DECCW)

Measures must be taken to minimise noise which may impact on
neighbouring properties, during the activity.

Where
addressed
in the REF

Section 6.5

Water quality
All necessary precautions must be taken to ensure that pollution
of waterways does not occur during the proposed construction.

Section 6.3

Dust
Measures must be taken to minimise and control the emission of
dust which may impact on neighbouring properties, during the
activity.

Section 6.12

Waste management
All waste must be managed so as not to pollute water and air.
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Agency

Issue

Where
addressed
in the REF

Waste disposal must be in accordance with the Protection of the
Environment Operations Act 1997 (POEO Act) and the ‘Waste
Classification Guidelines’.
OEH
(then DECCW)

Aboriginal cultural heritage
The EP&A Act requires that the proponents of a
development/activity and the determining authority adequately
assess the impact of a development or activity on Aboriginal
cultural heritage.

Section 6.7

The proponents must ensure that all reasonable precautions are
taken to prevent the occurrence of damage to Aboriginal objects.
If any Aboriginal objects are encountered during works, activities
in that area should cease immediately and OEH contacted for
further advice.
Flora and fauna

Office of Water
(then DECCW)

The EP&A Act requires that proponents of a
development/activity and the determining authority adequately
assess the impact of a development or activity on flora and
fauna, including threatened species.

Sections 6.1
and 6.2

Under the provisions of the TSC Act the proponent is required to
avoid and protect any habitats for threatened flora and fauna.
Any potential impact to threatened species must be taken into
account during the development assessment process.

Section 6.1

Flooding and hydrology
Regarding ‘Detailed Hydrology Study for the Echuca-Moama
Bridge Planning Study’ prepared by Cardno Lawson and Treloar:

Section 6.4

a) The upstream extent of the hydraulic (2D) modelling did not
cover the town levee. Coverage of the town levee and
associated impacts from the proposed crossing are important as
the levee system in this area has crest sections with no
freeboard
b) there were inconsistencies in the afflux (flood level increase)
maps present in the report; and c) the design peak levels quoted
did not coincide with the levels from a 2001 Moama Floodplain
Management Study.
MDBA

Flooding and hydrology
The effects of this development on the behaviour of floodwater
and on water quality should be assessed.

Section 6.4

The design standards of flood mitigation works for the protection
of urban developments should be addressed.
The maintenance requirements of flood mitigation works for the
protection of urban developments should be addressed.
Native vegetation, soils, groundwater and landforms
The REF should include measures to protect and enhance the
riverine landscape by maintaining native vegetation along the
riverbank and adjacent land, rehabilitating degraded sites and
stabilising and revegetating riverbanks with local native species.
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Agency

Issue

Where
addressed
in the REF

The REF should assess the removal of River Red Gum
vegetation and other native vegetation and whether this would
contribute to soil erosion or other land degradation processes,
including rising water tables.
The REF should address the need to minimise disturbance to
the shape of the bank and riparian vegetation in any
development of riverfront land.
Murray Shire
Council

Environmental footprint
Justification is required for use of compacted fill for road
construction vs use of concrete piles and deck. The
environmental footprint of the project could be reduced through
the use of concrete piles and deck.

Section 6.4

Extraction of material
An EIS for borrow pits would be required if the quantity extracted
exceeds 30,000 tonnes.

Section 3.3.5

Traffic management
Transport of fill from borrow pit to site will require appropriate
traffic control.

Section 3.3.6

Sediment and dust management
Transport of sediment/dust on truck wheels causing deposits on
local roads. As per best practice (Landcom 2004) use of single
point of entry and exit from the site should be implemented
combined with stabilised access and washing/vibration to allow
for sediment removal.

Section 6.3

Covering of fill transport to construction site should be mandatory
Dust control on site during construction should be considered to
reduce impact on neighbouring properties and local fauna/flora.

Section 6.12

Construction traffic impacts
Number of traffic movements and load weights should be
predicted with regard to the effect on local roads and their
condition. Upgrade and maintenance measures to be detailed.

Sections 3.3.6
and 6.11

Utility management
Consideration of Murray Shire buried services. Appropriate
maintenance and or relocation of existing services should be
detailed.

Section 3.5

Bicycle/pedestrian access
Proposed bicycle/pedestrian access from the proposed bridge to
existing pedestrian lanes should be detailed. Appropriate control
and safety measures to be considered.

Section 3.2.3

Biodiversity
Council is aware that the proposed route potentially contains
habitat for a number of threatened species.

Section 6.1

Noise
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Agency

Issue
Consideration of noise impact the carriageway will have on
nearby properties. Mitigation measures should be detailed.

Where
addressed
in the REF
Section 6.5

Aboriginal community consultation
The Moama Local Aboriginal Land Council should be consulted
with and engaged.
Department of
Primary
Industries
(Fishing and
Aquaculture)
(then Department
of Industry and
Investment –
Fisheries and
Aquaculture)

Sections 5.6
and 6.7

Impacts to listed aquatic threatened species
The REF should assess whether there is likely to be any
significant impacts on listed aquatic threatened species,
populations or communities. Seven part tests as per section 5A
of the EP&A Act should be undertaken for aquatic threatened
species potentially impacted by the NSW proposal.

Section 6.2

Any key threatening processes listed under the FM Act to be
undertaken as part of, or as a result of, the works, should be
outlined in the REF. Information should also be presented
outlining any mitigation measures that are to be undertaken.
Fisheries and Aquaculture has a no net loss of habitat policy and
recommends at least a two for one offset for the removal of any
native vegetation.

Section 6.1

The REF should include any impact mitigation measures that will
be undertaken before, during, and after the proposed works are
completed, including sediment and erosion control and site
rehabilitation.

Section 6.3

The REF should describe potential disturbance and/or
destruction of aquatic habitats and any adverse impacts on
aquatic species through eg siltation, blockage of fish passage,
removal of aquatic vegetation or de-snagging activities.

Section 6.2

Additional consultation has been undertaken with the EPA in regard to the design of the
operational water quality basins (see section 3.2.3). As a result of this consultation, Roads
and Maritime and VicRoads would adopt a risk-based approach to the detailed design of the
basins. This would involve an analysis of construction and maintenance costs, access
requirements, public safety, spill risk and effectiveness and reliability of required management
measures.

5.5

Community and stakeholder involvement

VicRoads and Roads and Maritime have completed a number of planning investigations for a
second Murray River bridge crossing at Echuca-Moama, as described in section 2.4.
Consultation with stakeholders and the community was an integral part of these planning
investigations. This section describes the community consultation that has occurred with the
Echuca-Moama community since 2008.

5.5.1

Consultation on the Mid-West Corridor

Consultation on the Mid-West Corridor commenced in 2008. A public information display was
held on 20 February 2008 to inform the community about the Mid-West Corridor and obtain
feedback. Around 380 people registered their attendance at the display and 131 feedback
sheets were returned to VicRoads.
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Steering Committee
A Steering Committee was formed in April 2008 to support the community consultation and
guide planning investigations for the new crossing. The committee comprised senior
representatives of the Shire of Campaspe, Murray Shire, Yorta Yorta Nation Aboriginal
Corporation, Roads and Maritime (formerly the Roads and Traffic Authority) and VicRoads.
The Steering Committee has met 14 times to consult with key stakeholders and identify
important issues relevant to the development of the preferred alignment and subsequent
investigation.
Community Consultation Group
A Community Consultation Group comprising 14 community representatives, Steering
Committee members, a representative of the former Victorian Department of Planning and
Community Development (now the Department of Environment, Land, Water and Planning)
and an independent chairperson was formed in April 2008 and held 10 meetings during the
planning investigations for the Mid-West Corridor. The Community Consultation Group
provided input on issues relevant to local residents, business/industry and the community,
and assisted with information sharing in the local community.
Key stakeholder groups were interviewed, including local businesses, tourism operators,
Murray River Skippers Association, police, ambulance, Country Fire Authority, State
Emergency Service, Yorta Yorta Nation Aboriginal Corporation, Moama Local Aboriginal Land
Council, affected landholders, local residents and various Victoria Park sports clubs.
Community meetings and public information display
A community meeting and public information display was held for landowners in the
immediate vicinity of the Mid-West Corridor on 10 March 2009. This was attended by about
30 people. The purpose of the meeting was to inform the landowners and answer questions
about the Echuca-Moama bridge crossing.
A second public information display was held in Moama on 18 March 2009 to provide
information on progress with the planning investigations. The display was staffed by officers
from the Shire of Campaspe, Roads and Maritime, VicRoads, members of the Community
Consultation Group and a number of Murray Shire and Campaspe Shire councillors. Around
450 people attended the display and submitted 171 feedback sheets to VicRoads.
A third public information display was held on 5 October 2009, with information provided on
the proposed alignment and the initial findings of the specialist studies. The display was
staffed by officers from Campaspe Shire, Roads and Maritime, VicRoads and Yorta Yorta
Nation Aboriginal Corporation. Around 500 people attended the display and submitted 173
feedback sheets to VicRoads.
The Shire of Campaspe extended the public information display from 6 October to 13 October
2009, using the material displayed by VicRoads on the 5 October 2009. The display was
staffed by Roads and Maritime and VicRoads officers. Around 333 people attended the
display and submitted 105 feedback sheets.
Other consultation
Periodic media releases advised the public about the progress of the Mid-West Corridor
study. Information bulletins were sent to the community regarding the findings of specialist
studies, and to obtain community feedback.
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Discussion with local landowners and residents was ongoing and briefings were provided at
meetings with the Campaspe and Murray Shire Councils and the Yorta Yorta Nation
Aboriginal Corporation Council of Elders.
The Shire of Campaspe conducted a survey within the municipality to gauge and ultimately
affirm the level of community support for the Mid-West Corridor.
Consultation with the Yorta Yorta Nation Aboriginal Corporation provided a high level of
appreciation of Aboriginal cultural heritage sensitivity in the area, and as a result the Yorta
Yorta Nation Aboriginal Corporation granted support and approval for mitigation measures to
allow the Mid-West option to traverse the remnant sand hill formation near the Echuca Lawn
Tennis Club.
VicRoads also held a workshop in September 2010 and invited local community
representatives to discuss opportunities for incorporating local Aboriginal and non-Aboriginal
cultural heritage themes into the design for the Mid-West Corridor.

5.5.2

Consultation on the Mid-West 2 Corridor

Due to the similarity of the Mid-West 2 Corridor and the Mid-West Corridor, the Steering
Committee continued its role and met eight times during the course of investigations for the
Mid-West 2 Corridor options.
New Community Consultation Group
A new Community Consultation Group was formed by public advertisement seeking
expressions of interest from community representatives. The new Community Consultation
Group was formed in September 2011 and comprised 14 community members, including
representation from the Steering Committee, Victorian Department of Planning and
Community Development, Victoria Police, Country Fire Authority, Echuca Cemetery as well
as heritage, business, health, transport, environmental and sporting interests. The new
Community Consultation Group was convened by an independent chairperson and held 10
meetings during planning investigations for the Mid-West 2 Corridor options.
Key stakeholder groups were interviewed, including local businesses, tourism operators,
Murray River Skippers Association, police, ambulance, Country Fire Authority, State
Emergency Service, Yorta Yorta Nation Aboriginal Corporation, Moama Local Aboriginal Land
Council, affected landholders, local residents and various Victoria Park sports clubs.
Community meetings and public information display
A public information display was held on 29 November 2011 to provide a progress update on
the planning investigation. This included the development of the four potential options for the
Mid-West 2 Corridor. Around 150 people attended the display and submitted 47 feedback
sheets to VicRoads.
Over the period of 18-21 July 2012, a further public display was held at the Workers and
Services Club in Echuca. The display included large roll plots of the alignments for the four
Mid-West 2 Corridor options (2A, 2B, 2C and 2D), photomontages at locations along the
alignments and the findings of detailed specialist studies for those options.
More than 315 people attended the display and were encouraged to complete feedback
sheets and nominate their preferred option. Around 170 people completed a feedback sheet,
nominating a preference for Mid-West Option 2B (54 per cent) and Mid-West Option 2A (44
per cent) respectively.
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VicRoads provided briefings on the outcomes of the specialist planning investigations for the
Mid-West 2 Corridor options to: the Murray Shire Council on 3 July 2012; Campaspe Shire
Council on 17 July 2012; and the Yorta Yorta Nation Aboriginal Corporation Council of Elders
on 27 July 2012.
A further briefing was given to Campaspe Shire Council on 7 August 2012 to provide advice
on the outcome of the community feedback from the public information display during July
2012.
Feedback from the community and key stakeholders helped VicRoads and Roads and
Maritime to select Mid-West 2 Corridor Options 2A and 2B for further assessment.
The outcomes of this consultation process provided valuable context to inform VicRoads
when developing a Consultation Plan for the current proposed (Mid-West) alignment.

5.5.3

Consultation during the REF and EES

Consultation Plan
The primary objectives of the Consultation Plan are to:


Provide the communities of Echuca and Moama with timely, clear and easy to understand
information on all aspects of the Echuca-Moama bridge crossing



Keep communities informed and engaged and help create greater awareness and
ascertain support for the Echuca-Moama bridge crossing.

Stakeholder identification
Stakeholders and community members identified for consultation during the preparation of the
REF and EES are listed in Table 5.4.

Table 5.4

Key stakeholders

Key stakeholders
Local Government


Murray Shire Council



Shire of Campaspe



Yorta Yorta Nation Aboriginal
Corporation

Indigenous groups


Moama Local Aboriginal Land Council



Cummeragunja Local Aboriginal Land
Council

Agencies/infrastructure providers


Murray Darling Basin Authority



North Central Catchment
Management Authority (Victoria)



Coliban Water



SP AusNet
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Key stakeholders
Emergency services


Ambulance



State Emergency Services



NSW Police



Victoria Police



Rural Fire Service (NSW)



Country Fire Authority (Vic)



Public Transport Victoria

Public transport providers


V Line

Community members


Affected property owners



Interested individual community
members



Residents near proposals



Victoria Park users

Businesses


Local businesses and business
groups



Echuca and Moama Chambers of
Commerce



Industrial



Commercial



Freight/transport



Health



Bridge Arts Project

Community groups


Community for Echuca-Moama
(C4EM)



Echuca Historical Society



Murray River Skippers Association



Echuca-Moama Tourism



Echuca Cemetery



Victoria Park sporting clubs (football,
netball, tennis)

Local sporting groups


Moama Water Sports Club (Southern
80 Ski Race)



Victoria Park recreational users

Media


Riverine Herald



WIN News



ABC Central Victoria



Campaspe News



Industry based magazines



Local community newsletters



Department of Infrastructure and
Regional Development

Australian Government


Department of the Environment

NSW Government


Various NSW Government agencies.
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Key stakeholders
Victorian Government


Various Victorian Government agencies.

NSW Members of Parliament


Minister for Roads



Local Member for Murray



Members for Northern Victoria and
Farrer



Minister for Roads

Federal Members of Parliament


Minister for Infrastructure and
Regional Development

Victorian Members of Parliament


Minister for Planning



Local Member for Murray Plains (formerly Local Member for Rodney)

Consultation activities
A range of community consultation activities were conducted as part of the EES and REF
process. The type and extent of consultation for each stakeholder group was determined by
the issues relevant to that group. These activities are outlined in Table 5.5.

Table 5.5

Consultation activities during investigations and preparation of the
REF/EES

Activity

Date(s)

Details/purpose

Audience

Council
briefings

Jan 2008, Sept 2009,
July 2010, July 2012,
Oct 2012, Dec 2014

Briefings to ensure councillors
are fully informed
stakeholders:

Murray Shire Senior
Councillors and Officers,
and Campaspe Shire
Councillors and Senior
Officers

Media
briefings



Informed on current
status, details and
proposals



Provided opportunities to
ask questions and inform
process.

Media release
announced preferred
alignment on 31 July
2014



Local media outlets
informed on current status
of key outcomes and
actions

VicRoads briefed
Riverine Herald
(Echuca-Moama media
outlet) on status of
Echuca-Moama bridge
crossing on 13 January
2015



Briefings ensure media
are a fully informed
stakeholder.
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Activity

Date(s)

Details/purpose

Audience

Information
bulletin



September 2009



Community



Mid 2015

To update community on
progress for the planning
investigations and advise
public information display



To advise of EES/REF
process and progress,
formal exhibition of
EES/REF and how to
make a submission.



Project page contains upto-date information,
including recent
announcements and
documents



Updates are posted to
provide information during
this stage.

Project
websites
(Roads and
Maritime and
VicRoads)

Individual
landholder
briefings

Updated in November
2013, August 2014
Updates are ongoing

From 2008 - ongoing

One on one meetings held
with landowners for the
purpose of sharing relevant
information.

Community

Directly affected
landholders

Specialist consultation
During the completion of the social impact assessment (Appendix N) and preceding studies,
specialists conducted face to face consultation and group meetings with residents and
business proprietors in the study area, and representatives of community and emergency
services groups including:


Residents in proximity to the alignment options



Landholders directly impacted by alignment options



Emergency services



Community service providers



Commercial operators



Sporting clubs



Victoria Park bushland users



Departments and authorities



Private stakeholders.

Consultation outcomes and alignment refinement
Throughout the process of developing the alignment options, VicRoads and Roads and
Maritime have undertaken extensive consultation with landowners and potentially affected
businesses within the area (NSW and Victoria). Feedback has been provided at individual
and community levels. The main concerns and the responses for the NSW proposal are
summarised in Table 5.6.
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Table 5.6
Summary of the main issues raised for the NSW proposal during
consultation and responses
Issue raised during
consultation

Response

Access for river craft (especially
paddle steamers and Southern 80
Ski Race) during construction and
operation of the new crossing

The height of the new bridge would be designed to allow the
tallest existing paddle steamer to navigate the river crossing at
the highest permissible water level.
Provision would be made for the Southern 80 Ski Race to occur
during the bridge construction period. Bridge piers would be
located clear of the main Murray River channel.
Access to the boat ramp for boating enthusiasts would be
provided during construction where practical.

The effects of a new road built on
flooding regime of the Murray and
Campaspe rivers floodplain

Detailed analysis of the impacts of the proposed new road on
the floodplain has been carried out. The new road would
provide a second flood free access between the towns, with
structures to mitigate the effects of floods up to the 100 year
average recurrence interval (ARI) flood event.

Ongoing concern about the lack of
a second Murray River crossing to
provide for increased safety and
improved amenity in the town
centres

The Mid-West Option would provide an alternative route across
the Murray River. It would allow for improved freight
movements, reduce traffic congestion and provide improved
amenity with Echuca, Moama and the historic Port area of
Echuca through substantial traffic reductions.

Feedback from the community informed ongoing improvements to the NSW proposal. In a
number of instances, the NSW proposal was adjusted to address community concerns, or in
some instances, on advice of beneficial local knowledge. These instances are listed below:


With regard to the vertical geometry of the bridge over the Murray River, the height of the
bridge was defined after consultation with the Murray River Skippers Association
regarding the navigation needs of paddle steamers



The spans of the bridge across the Murray River were determined after considering water
craft and river flow conditions (ie bridge piers and columns would be located clear of the
main water channel allowing unrestricted water craft access)



The vertical geometry of the NSW proposal was adapted to be above the 100 year
average recurrence interval (ARI) flood event, thereby providing a second flood free
crossing.

5.6

Aboriginal community involvement

This section describes the Aboriginal community consultation that has occurred for the NSW
proposal. Some comment is made in sections 2.4 and 5.5 about consultation with the
Aboriginal community on the full Echuca-Moama bridge crossing, including the alignment in
Victoria.
The Roads and Maritime ‘Procedure for Aboriginal cultural heritage consultation and
investigation’ (PACHCI) (Roads and Maritime 2011a) outlines a four stage process for
investigating potential impacts to Aboriginal cultural heritage as a result of road planning,
development, construction and maintenance activities.
Aboriginal cultural heritage investigations and community consultation for the NSW proposal
have been completed up to Stage 2 of the PACHCI. This has involved site survey of the study
area to identify the presence of Aboriginal objects and places. Site survey was conducted in
April 2008 and January 2009 by archaeologists from Heritage Insight Pty Ltd, with
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representatives of the Yorta Yorta Nation Aboriginal Corporation and Moama Local Aboriginal
Land Council.
Consultation has been undertaken with the Moama Local Aboriginal Land Council, Yorta
Yorta Nation Aboriginal Corporation, Cummeragunja Local Aboriginal Land Council and a
‘Joint Indigenous Group’.
The Moama Local Aboriginal Land Council was consulted through interviews with the
Community Consultation Group in 2008 and the new Community Consultation Group in the
period 2011-2013.
The Yorta Yorta Nation Aboriginal Corporation and Moama Local Aboriginal Land Council
were consulted through stakeholder organisation interviews completed for a social impact
study in 2009.
In 2009, the Moama Local Aboriginal Land Council indicated support for the alignment in
NSW, subject to monitoring any major earthworks that might uncover items of Aboriginal
heritage on the banks of the Murray River.
In 2010, Roads and Maritime consulted with the Moama Local Aboriginal Land Council,
Cummeragunja Local Aboriginal Land Council, Yorta Yorta Nation Aboriginal Corporation and
the Joint Indigenous Group. This consultation included invitations to register for consultation,
which were accepted by all groups, and a number of meetings at which information about the
NSW proposal was provided.
On 19 March 2015 Roads and Maritime issued Aboriginal heritage clearance letters to all
registered parties providing notification that:


No known Aboriginal sites or places are expected to be impacted by the NSW proposal



No further assessments or investigations are required under the OEH Code of Practice
for Archaeological Investigation of Aboriginal Objects in NSW



No further consultation is required



An Aboriginal Heritage Impact Permit is not required



Roads and Maritime would implement the ‘Standard Management Procedure for
Unexpected Archaeological Finds’, should any Aboriginal objects, including skeletal
remains be identified or impacted during construction. A copy of the procedure was
attached to the letter.

The letter also invited the registered parties to provide further comment if they wished to
discuss the NSW proposal further. At the time of writing this REF, no feedback has been
received from any of the registered parties.
Copies of the Roads and Maritime Aboriginal heritage clearance letters are provided in
Appendix K.
In April 2015 Roads and Maritime contacted the Moama Local Aboriginal Land Council to
confirm that no further consultation would be required, which was acknowledged by the
Moama Local Aboriginal Land Council. Roads and Maritime discussed potential employment
opportunities for the Echuca-Moama bridge crossing and provided the Roads and Maritime
‘Aboriginal Participation in Construction Strategy’ and the NSW Procurement Boards
‘Aboriginal Participation in Construction Strategy’.
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5.7

Ongoing or future consultation

5.7.1

Consultation during public display of the REF and EES

Three environmental assessments (including the EES, this REF and preliminary
documentation) will be exhibited for public comment. These three documents will be exhibited
at the same time for a minimum period of 30 business days.
This REF is to be read in conjunction with the Victorian EES. The impacts of the Victorian
component of the Echuca-Moama bridge crossing, as identified in the EES, were taken into
account by Roads and Maritime in assessing the impacts of the entire Echuca-Moama bridge
crossing.
Roads and Maritime and VicRoads will continue to inform landowners, stakeholders and the
broader community about the findings of the REF and EES to ensure people are kept up to
date, and where appropriate, to provide feedback.
During the public exhibition period, Roads and Maritime and VicRoads staff will be available
at the VicRoads office at 57 Lansell Street, East Bendigo, Victoria and at the Roads and
Maritime office at 1 Simmons Street, Wagga Wagga, NSW to provide information and NSW
proposal updates. The objectives of consultation during public exhibition are to:


Present and explain the REF and EES findings



Explain the next steps in the planning process



Encourage further community engagement.

Consultation activities planned to be undertaken as part of the public exhibition phase of the
REF are outlined in Table 5.7.

Table 5.7

Consultation activities during public display of the REF and EES

Activity

Description

Audience

Council briefing

Briefings to ensure councillors are fully informed,
including provision of advanced information about the
material to be publicly exhibited.

Campaspe and Murray
Shire Councillors
and/or Senior Officers

Media briefings

Provide local media outlets with updates on current
status, outcomes and information to go on public
exhibition.

Media

It is expected that any public announcement for
exhibition would be Ministerial/Member of Parliament in
origin.
Government
briefings

Information provided on public exhibition.

Minister’s Office and
Local MPs

Public information
display

REF and EES documentation placed on public display
with accessible written and visual information and the
next steps of the NSW proposal.

Community

Available at key community locations and on project
websites.
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Activity

Description

Audience

Information bulletin

Accessible written and visual information to inform the
community about the material that is on public display
and the next steps of the NSW proposal.

Community

It is envisaged that a minimum of one bulletin would be
required.
Available as newspaper insert, at key community
locations and on project websites.
Echuca-Moama
bridge crossing
website

Websites to contain up-to-date information (ie public
exhibition material and links to REF and EES
documentation).

Community

REF, EES
documentation and
preliminary
documentation

Formal report and technical appendices includes
accessible written and visual information to inform the
community about the findings of the REF and EES
processes.

Community

The REF and EES documentation will be placed on
exhibition for a minimum 30 days as static displays.
The community will be able to submit feedback on the
preferred alignment.
To be made available at key community locations and
on the Echuca-Moama bridge crossing web page.
Advertising

5.7.2

As required, Roads and Maritime and VicRoads (at the
request of key agencies) will advertise where the REF
and EES documentation can be accessed.

Community

Consideration of submissions

Submissions in respect of the REF, EES and preliminary documentation will be accepted
during public display.
EES submissions
An EES panel hearing which considers all submissions in respect of the EES will be held
according to Victorian requirements. A panel report will be prepared after the hearing.
REF submissions
An REF submissions report will be prepared following the public display of the REF and the
Victorian EES panel hearing. The REF submissions report will address all issues raised
relevant to NSW.
The Victorian panel report will be provided to Roads and Maritime. Roads and Maritime will
review the EES panel report to identify any issues relevant to the REF for inclusion in the
submissions report.
The REF submissions report will be made available to the public via the project website. The
community will be informed about any changes to the design in response to the submissions.
Preliminary documentation submissions
The Commonwealth Department of Environment may require that information in the
preliminary documentation is revised, taking into account public comments. The revised
information, or a notice stating that no comments were received will then be provided to the
Australian Minister for Environment. The revised information and comments would be made
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public, or if no comments were received the relevant information republished. The
Commonwealth Department of Environment would then prepare a recommendation report
and provide it to the Australian Minister for the Environment for a decision on whether to
approve, approve with conditions, or not approve the proposed action.

5.7.3

Consultation post-REF and EES

Overview
At the conclusion of the REF and EES processes, and throughout the construction phase for
the NSW proposal, regular updates would continue. The key objectives of ongoing
consultation are to:


Explain the REF outcomes



Provide timely and accurate information to the community and stakeholders



Provide easily accessible information and updates about the construction phase to the
community.

Websites and project update flyers
The Roads and Maritime and VicRoads websites and update flyers would include updates,
contact details for further information or complaints, and notices of upcoming work.
Construction updates would be provided on both websites.
Site office
A site office would be established where VicRoads personnel (and for some periods, Roads
and Maritime personnel) would provide information and deal with any issues and complaints.
Media
Information would also be published in local newspapers, including notices of traffic control
(eg road closures).
Direct contact
Roads and Maritime and VicRoads would make direct contact with affected parties via
telephone, email and letter as required.
Affected landowners would be formally notified in writing of the outcome of the REF and EES
processes. Notifications and notices of entry would be sent to affected landowners to inform
them of pre-construction activities such as fencing, service relocation etc.
Affected landowners would be notified at least seven days before construction activities that
would directly impact on properties during construction (eg impacts to access, out of hours
work, etc).
Other stakeholders
Roads and Maritime and VicRoads would continue to work with the Murray and Campaspe
Shire Councils and other stakeholders on updates, impacts and implementation management
and issues.
Roads and Maritime and VicRoads would consult with utility providers on impacts to services
and requirements for service relocations to ensure continuity of supply during the construction
phase.
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6

Environmental assessment

This chapter of the REF provides a detailed description of the potential environmental impacts
associated with the construction and operation of the NSW proposal. All aspects of the
environment potentially impacted upon by the NSW proposal are considered. This includes
consideration of the factors specified in the guidelines Is an EIS required? (DUAP 1999) and
Roads and Related Facilities (DUAP 1996) as required under clause 228(1)(b) of the
Environmental Planning and Assessment Regulation 2000. The factors specified in clause
228(2) of the Environmental Planning and Assessment Regulation 2000 are also considered
in Appendix A. Site-specific safeguards are provided to ameliorate the identified potential
impacts.

6.1

Terrestrial ecology

An ecological assessment was completed by Brett Lane & Associates (2015a) for the NSW
proposal, which is summarised below and provided in Appendix D. This section also refers to
the Squirrel Glider habitat linkage strategy completed for the Echuca-Moama bridge crossing
(Brett Lane & Associates 2015b) (Appendix 10 of the ecological assessment).

6.1.1

Methodology

The study area varied for assessment of different biodiversity matters. The study area for the
assessment of impacts to terrestrial ecology in NSW is shown in Figure 6.1. The study area
for assessment of the Victorian component of the Echuca-Moama bridge crossing is
described in the EES. The study area for the Squirrel Glider investigations is shown in Figure
6.8. These areas are also taken into account in this REF for the purposes of consideration of
Squirrel Glider habitat and connectivity impacts.
The assessment involved the following methods:


A desktop review of relevant literature, which included previous ecology studies for the
bridge crossing (Brett Lane & Associates 2013a and Brett Lane & Associates 2013b)



A desktop review of databases, including:





-

Australian Government Department of the Environment Protected Matters Search
Tool

-

Atlas of NSW Wildlife

-

New Atlas of Australian Birds

-

NSW Critical Habitat Register

Flora field assessment over five days from 26 to 30 September 2011. The surveys
included:
-

Floristic surveys

-

Vegetation mapping and assessment

-

GPS survey of hollow-bearing trees and scattered paddock trees

Fauna field assessment over five days from 26 to 30 September 2011. The surveys
included:
-

Diurnal bird surveys
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-

Incidental searches for mammal scats, tracks and signs (eg diggings, signs of feeding
and nests/burrows)

-

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

-

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

-

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

-

Nocturnal fauna surveys, including spotlighting and call playback

-

Mammal trapping using Elliot traps and hair tube traps

-

Fauna habitat assessment

-

Aquatic habitat assessment

Targeted threatened flora and fauna surveys including:
-

Threatened flora survey transects in areas of suitable habitat over three days from 21
to 23 November 2011. Species targeted included Slender Darling-pea (Swainsona
murrayana), Small Scurf-pea (Cullen parvum), River Swamp Wallaby-grass
(Amphibromus fluitans) and Western Water-starwort (Callitriche cyclocarpa)

-

Hair tube trapping for Squirrel Glider (Petaurus norfolcensis) from 8 to 22 November
2011

-

Spotlighting and call playback for Bush Stone-curlew (Burhinus grallarius), Squirrel
Glider and Barking Owl (Ninox connivens) from 8 to 17 November 2011

-

Bat surveys from 8 to 22 November 2011 and from 24 February 2012 to 14 March
2012 using electronic detectors

-

Southern Bell Frog (Litoria raniformis) survey from 17 to 18 October 2012

-

Arboreal cage trapping for Squirrel Glider from 15 to 18 October 2012

-

Hollow-bearing tree survey, particularly for potential Squirrel Glider habitat, on 17
October 2012

-

Additional intensive survey work targeting the Squirrel Glider was carried out by the
Australian Research Centre for Urban Ecology from 16 to 27 March 2015 (van der
Ree et al. 2015)



An assessment of the likelihood of occurrence was completed for listed species,
populations and ecological communities with the potential to occur in the study area in
NSW



Potential impacts on species listed under the TSC Act were assessed in accordance with
the Assessment of Significance included in section 5A of the EP&A Act (see ecological
assessment in Appendix D)



Potential impacts on species listed under the EPBC Act were assessed in accordance
with the EPBC Act Policy Statement ‘Matters of National Environmental Significance:
Significant impact guidelines 1.1’ (DoE 2013) (see ecological assessment in Appendix D).
Assessments of impacts on Commonwealth-listed species
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Safeguards and management measures for the NSW proposal were developed based on
the site conditions and the potential impacts of the NSW proposal.

6.1.2

Existing environment

Wildlife corridors
The native vegetation on the Murray River floodplain at Echuca-Moama is part of a long and
often narrow wildlife corridor between two very large and important areas of native vegetation:


To the north-east, the 'Barmah forest block' (about 44,500 hectares)



To the north-west, the ‘Gunbower forest block’ (about 39,000 hectares).

An important part of the wildlife corridor between Echuca-Moama and the Barmah block is the
Barmah State Forest (about 3300 hectares). There are also several other far smaller reserves
scattered along the wildlife corridor.
The wildlife corridor is about 65 kilometres long and is centred on the Murray River and its
tributaries. Excluding the Barmah State Forest, it ranges in width from over two kilometres to
as little as 150 metres (including the river channel).
The confluence of the Murray River and Goulburn River is situated in the Barmah State
Forest. The native vegetation along the Goulburn River provides a longer wildlife corridor
(about 100 kilometres long) through Shepparton and Murchison to the Rushworth State
Forest block, about 65 kilometres south-east of Echuca-Moama.
The forest blocks and connecting wildlife corridors are shown in Figure 6.2. Figure 6.3 shows
a view of the wildlife corridor at the local scale. The forest blocks and wildlife corridor are
situated in a matrix of predominantly cleared agricultural land, which is generally only
inhabited by hardy generalist species, such as common farmland birds.
The entire Echuca-Moama bridge crossing is located in a section of the wildlife corridor (in
both NSW and Victoria). The wildlife corridor is very important for organism gene dispersal
between the two large forest blocks and beyond.
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Flora
Overview
Native vegetation on the Murray River floodplain comprises about half the study area in NSW.
Much of the Murray River floodplain in the study area in NSW has previously been cleared.
Historic aerial photography shows that the floodplain had been cleared of vegetation in 1971
(VicRoads Technical Consulting 2015). The River Red Gum forest in the study area in NSW
is of various ages. Much of the floodplain contains regrowth (see Figure 6.4), with the oldest
vegetation occurring adjacent to the Murray River.
Much of the study area in NSW showed evidence of logging, firewood collection, grazing by
stock and weed invasion. Sand mining has also occurred on part of the floodplain, where
there is minimal vegetation cover.
In the northern half of the study area in NSW, land use is predominantly residential and
commercial. This area has generally been cleared of native vegetation.
In the locality, land use is largely agricultural, and mostly intensive.

Figure 6.4 River Red Gum regrowth

Vegetation communities
All native vegetation on the Murray River floodplain in the study area in NSW is classified as
the ‘Forested Wetlands’ formation and ‘Inland Riverine Forest’ class (Keith 2006).
Two different vegetation types were recorded:


River Red Gum (Eucalyptus camaldulensis) – Black Box (Eucalyptus largiflorens)
woodland of the semi-arid (warm) climatic zone
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River Red Gum - herbaceous tall open forest of the Riverina and Murray Darling
Depression Bioregions (see Figure 6.5).

Neither of these vegetation types is listed as a threatened ecological community. Being
dominated by River Red Gum on the floodplain of the Murray River, both vegetation types are
a groundwater dependent ecosystem (Office of Water 2015).
Seven patches of remnant native vegetation (referred to as ‘Habitat Zones 24 to 31’)
comprising these vegetation types were identified in the study area in NSW. The total area of
these vegetation patches was 14.47 hectares. A description of Habitat Zones 24 to 31 is
provided below in Table 6.1. The locations of the habitat zones and vegetation types are
shown in Figure 6.6.
Aquatic habitats present in the study area in NSW within these vegetation types are described
in section 6.2.2.
In addition to the floodplain vegetation, eleven native scattered trees were recorded along
roadsides on either side of the Cobb Highway/Perricoota Road intersection.

Figure 6.5 River Red Gum forest
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Table 6.1
Habitat
zone

Description of habitat zones in the study area in NSW
Vegetation type

^Vegetation
condition

Area (ha)

Description

24

River Red Gum – Black
Box woodland of the semi
arid (warm) climatic zone

Moderate

1.16

River Red Gum dominated patch of woodland abutting the Murray River, with some Black
Box in the canopy. Native shrubs including Pale-fruit Ballart (Exocarpos strictus), Silver
Wattle (Acacia dealbata) and Tangled Lignum (Muehlenbeckia florulenta). Ground layer
supports a high cover of introduced grasses, namely Annual Veldt-grass (Ehrharta
longiflora). Banks of the Murray River highly impacted by erosion.

25

River Red Gum – Black
Box woodland of the semi
arid (warm) climatic zone

Low

2.21

Sparse River Red Gum dominated patch of woodland with some Black Box present.
Canopy sparse with moderate cover of eucalypt regrowth. Understorey disturbed to form
series of tracks. Ground layer very sparse, mostly bare ground.

26

River Red Gum – Black
Box woodland of the semi
arid (warm) climatic zone

Low

3.77

River Red Gum dominated patch of woodland with some Black Box present. Canopy mostly
absent, rather patch distinguished by high cover of regrowth of various age cohorts. Native
shrubs including Pale-fruit Ballart and Silver Wattle present. Ground layer very sparse,
supporting mostly leaf litter and bare ground.

27

River Red Gum 
herbaceous tall open forest
of the Riverina and Murray
Darling Depression
Bioregions

Moderate

0.16

River Red Gum dominated shallow forested wetland. Old growth River Red Gums scattered
throughout. Predominantly native understorey dominated by Common Spike-sedge
(Eleocharis acuta) with scattered rushes.

29

River Red Gum – Black
Box woodland of the semi
arid (warm) climatic zone

Low

1.02

Patch of River Red Gum woodland consisting entirely of young dense regrowth. Canopy
absent due to previous disturbance. Ground layer very sparse, supporting mostly leaf litter
and bare ground.

30

River Red Gum 
herbaceous tall open forest
of the Riverina and Murray
Darling Depression
Bioregions

High

4.21

River Red Gum dominated shallow forested wetland. Old growth River Red Gums scattered
throughout. Native understorey dominated by Common Spike-sedge and rushes, with
various native wetland species including Common Nardoo (Marsilea drummondii), Water
Ribbons (Triglochin procera s.l.), Ridged Water-milfoil (Myriophyllum porcatum) and
Common Swamp Wallaby-grass (Amphibromus nervosus). Low weed cover and moderate
eucalypt recruitment.
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Habitat
zone
31

Vegetation type
River Red Gum 
herbaceous tall open forest
of the Riverina and Murray
Darling Depression
Bioregions

^Vegetation
condition

Area (ha)

Moderate

1.94

Total area (ha)

Description
Disturbed River Red Gum dominated woodland occurring adjacent to billabongs.
Vegetation occurs either side of an existing bush track and has therefore been susceptible
to weed invasion by species such as Desert Ash (Fraxinus angustifolia subsp. angustifolia)
and Patterson’s Curse (Echium plantagineum). Billabong full of sitting water at time of
survey.

14.47

^ = As per criteria in section 6.2.2 of ecological assessment in Appendix D.
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Flora survey results
During field surveys (for both the NSW and Victorian components of the Echuca-Moama
bridge crossing), 113 plant species were recorded. Of these, 66 were locally native and 47
were introduced or not locally native.
Targeted flora surveys for the threatened species Slender Darling-pea, Small Scurf-pea, River
Swamp Wallaby-grass and Western Water-starwort did not detect any of these species and
they are considered unlikely to occur in the study area in NSW.
Noxious weeds
Three flora species listed as noxious for the Local Control Authority area of Central Murray
County Council were recorded during surveys across NSW and Victoria and have the
potential to occur in the NSW proposal site. These species are listed in Table 6.2.

Table 6.2

Noxious weeds identified during flora surveys

Name

Class and management

African Boxthorn

4 – Locally Controlled Weed

Lycium ferocissimum

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

Bridal Creeper

4 – Locally Controlled Weed

Asparagus asparagoides

The plant must not be sold, propagated or knowingly distributed.

Prickly Pear

4 – Locally Controlled Weed

Opuntia sp.

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

Noxious weed classes are prescribed by the NSW Department of Primary Industries. Weed
Control Orders published in the ‘NSW Government Gazette’ identify weeds declared as
noxious in NSW under the Noxious Weeds Act 1993.
Fauna
Fauna habitats
Habitat types
Native vegetation habitats in the study area in NSW include River Red Gum tall open forest
and River Red Gum – Black Box woodland on the Murray River floodplain. The entire forested
and woodland area is considered high quality habitat for fauna (see section 6.2.5 of ecological
assessment in Appendix D for habitat assessment criteria). The habitat types are summarised
in Table 6.3.
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Table 6.3

Fauna habitat types in the study area in NSW

Habitat type

Description

River Red Gum
forest

The River Red Gum forest in the study area is of various ages, with
the oldest vegetation occurring adjacent to the Murray River.
Distinct patches of regrowth are present as a result of previous
clearing. The forest has a native understorey component dominated
by wetland species including Common Spike-sedge, Poong’ort
(Carex tereticaulis) and various rushes, grasses and herbs.

River Red Gum –
Black Box woodland

Comprised a large area of regrowth River Red Gum and Black Box,
interspersed with a thin scattering of large old River Red Gum trees.
While sparse and degraded, the understorey comprised a scattering
of native shrubs, including Pale-fruit Ballart and Silver Wattle. The
ground layer was very sparse, supporting mostly leaf litter and bare
ground.

Wetlands

Aquatic habitats are described in section 6.2.2. The river and
wetlands in the study area are likely to provide a water source and
habitat for a number of native species, including frogs, birds,
reptiles, invertebrates and mammals. The habitat quality of the
billabongs for fauna is considered moderate.

Disturbed roadside
vegetation

This habitat consists of modified and highly disturbed areas. These
areas are unlikely to support threatened species, although scattered
trees provide some habitat for locally common native fauna species.

Hollow-bearing trees
Thirty-five hollow-bearing trees were recorded in the study area in NSW, the majority of which
were in the riparian zone of the Murray River and adjacent to Forbes Street. Information about
the hollows is provided in Table 4 of the ecological assessment in Appendix D. The locations
of these hollow-bearing trees are provided in Figure 6.11 in section 6.1.3. A number of
threatened species known or likely to occur in the study area in NSW depend on hollowbearing trees for habitat (see section 6.1.3).
Fauna survey results
Overview
During field surveys (for both the NSW and Victorian components of the Echuca-Moama
bridge crossing), 138 fauna species were recorded. This included 105 bird (seven
introduced), 22 mammal (four introduced), four reptile and six frog species.
The study area in NSW was rich in fauna due to the presence of high quality forest and
moderate quality woodland, and moderate quality wetlands. Fauna species, particularly birds,
were not usually restricted to certain habitats, but were distributed among the various habitat
types. The exception to this was waterbirds, which were generally confined to the river banks
and other wetlands.
Listed fauna recorded in the study area in NSW
Listed fauna species recorded in the study area in NSW are described below. The locations of
these records are shown in Figure 6.7 and Figure 6.9.
Brown Treecreeper (vulnerable – TSC Act)
The Brown Treecreeper (Climacteris picumnus victoriae) was recorded in the study area in
NSW but demonstrated a preference for Black Box dominated woodland on the Victorian side
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of the river, where it was far more abundant. The species was also found to breed in suitable
hollows in the study area in NSW.
Masked Owl (vulnerable – TSC Act)
One individual Masked Owl (Tyto novaehollandiae) was recorded in the study area in NSW
near periodically flooded River Red Gum aquatic habitat. The species is likely to occur in low
numbers in the region.
South-eastern Long-eared Bat (vulnerable – TSC Act and EPBC Act)
Initially, it was assessed that the South-eastern Long-eared Bat (Nyctophilus corbeni) was
present in the study area in NSW. This was based on the analysis of calls recorded during bat
surveys. A subsequent peer review of these findings found that the habitat present was not
suitable for this species and that the recorded calls could not be attributed to South-eastern
Long-eared Bat. As such, it was determined that this bat is not likely to occur in the study area
in NSW (Gration 2015 – see Appendix 9 of the ecological assessment in Appendix D of this
REF).
Squirrel Glider (vulnerable – TSC Act)
While not detected during either of the initial or targeted hair tube trapping surveys, one
Squirrel Glider was detected incidentally during spotlighting surveys in November 2012.
Following this, a further seven Squirrel Gliders were captured in and near the study area in
NSW between 16 and 27 March 2015 (van der Ree et al. 2015) (see Figure 6.8).
The following comments are made about the occurrence of Squirrel Gliders (van der Ree et
al. 2015):


Squirrel Gliders are resident within the area, including within and immediately adjacent to
the NSW proposal site



Although Squirrel Gliders were caught outside the NSW proposal site, the entire area is
likely to be used by Squirrel Gliders, either on a nightly basis as part of their home range
or for longer-distance dispersal movements



The low rate of capture and recapture (i.e. only one individual captured twice) indicates
that the size of the Squirrel Glider population within the study area in NSW is likely low



Despite the likely low population size, the population appears to be functioning (healthy
body weights, even ratio of males to females, pregnant females, and adults in all age
classes)



The likely low population size would be related to the quality of the woodland habitat,
which is not capable of supporting higher numbers of Squirrel Gliders for the following
reasons:
-

Acacia species, which are particularly valuable for Squirrel Gliders as a source of
energy-rich nectar and sap, were absent from a large proportion of the study area in
NSW

-

Although some areas had very high quality habitat (areas of woodland with high
densities of large and/or hollow-bearing trees), other areas included young eucalypt
regrowth, which typically lack the hollow bearing trees required to support Squirrel
Glider populations.

The quality of Squirrel Glider habitat in the vegetation on the Murray River floodplain is
mapped in Figure 6.8.
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Varied Sittella (vulnerable – TSC Act)
One individual Varied Sittella (Daphoenositta chrysoptera) was recorded in the study area in
NSW near periodically flooded River Red Gum aquatic habitat. The species is likely to occur
in only low numbers in the study area in NSW.
Yellow-bellied Sheathtail-bat (vulnerable – TSC Act)
During the first survey, 37 Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris) calls were
recorded in the study area in NSW over seven recording nights. The total calls of this bat
constitute only 0.63 per cent of the total calls of bats recorded, indicating low activity
compared to the other common bats found in the study area in NSW. The species was not
recorded during the second survey, which is indicative of the low activity of this species at that
time of year (February to March). This is likely to be due to the seasonal movements of the
species, which is known to be only a rare visitor in the southern part of its range during
summer and autumn (Churchill 2008).
While the Yellow-bellied Sheathtail-bat may infrequently occur in the region, it is unlikely to be
a permanent resident there, considering the dispersive characteristics of the species. It is also
unlikely that the species breeds in the region either, as very few captured specimens in
southern Australia have been in breeding condition.
Rainbow Bee-eater (migratory – EPBC Act)
The Rainbow Bee-eater (Merops ornatus) was observed adjacent to the Murray River and
near the disused sand mine, which is located outside the NSW proposal site.
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Listed biota likely to have suitable habitat in the study area in NSW
The ecological assessment found that 16 bird species and three mammal species listed as
threatened or migratory under the TSC Act and/or EPBC Act are known, likely, or have the
potential to occur in the study area in NSW. No threatened flora species are likely to occur in
the study area in NSW. The threatened ecological community ‘Aquatic Ecological Community
in the Natural Drainage System of the Lower Murray River Catchment’ is also identified as
being present in the study area in NSW. This ecological community is described and
assessed in section 6.2 of this REF.

Table 6.4

Listed biota known or likely to occur in the study area in NSW

Species

Status

Likelihood of
occurrence in study
area in NSW

V – TSC Act

Likely

Birds
Black-chinned Honeyeater (eastern subspecies)
Melithreptus gularis gularis
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Species

Status

Likelihood of
occurrence in study
area in NSW

Brown Treecreeper (eastern subspecies)
Climacteris picumnus victoriae

V – TSC Act

Recorded in the study area

Diamond Firetail
Stagonopleura guttata

V – TSC Act

Likely

Eastern Great Egret
Ardea modesta

Mi – EPBC Act

Likely

Fork-tailed Swift
Apus pacificus

Mi – EPBC Act

Potential to occur

Grey-crowned Babbler
Pomatostomus temporalis temporalis

V – TSC Act

Likely

Hooded Robin (south-eastern form)
Melanodryas cucullata cucullata

V – TSC Act

Likely

Masked Owl
Tyto novaehollandiae race novaehollandiae

V – TSC Act

Recorded in the study area

Rainbow Bee-eater
Merops ornatus

Mi – EPBC Act

Recorded in the study area

Speckled Warbler
Pyrrholaemus saggitatus

V – TSC Act

Likely

Superb Parrot
Polytelis swainsonii

V – TSC Act
V – EPBC Act

Potential to occur

Swift Parrot
Lathamus discolor

E – TSC Act
E – EPBC Act

Potential to occur

Turquoise Parrot
Neophema pulchella

V – TSC Act

Likely

Varied Sittella
Daphoenositta chrysoptera

V – TSC Act

Recorded in the study area

White-bellied Sea-eagle
Haliaeetus leucogaster

Mi – EPBC Act

Potential to occur

White-throated Needletail
Hirundapus caudacutus

Mi – EPBC Act

Potential to occur

V – TSC Act

Recorded in the study area

V – TSC Act

Potential to occur

V – TSC Act

Recorded in the study area

Arboreal mammals
Squirrel Glider
Petaurus norfolcensis
Koala
Phascolarctos cinereus
Microchiropteran bats
Yellow-bellied Sheathtail-bat
Saccolaimus flaviventris

E – endangered, V – vulnerable, Mi – migratory
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6.1.3

Potential impacts

Construction
Native vegetation removal
The NSW proposal would remove about 5.08 hectares of native vegetation on the Murray
River floodplain, of which 3.4 hectares is in moderate to good condition (see Figure 6.10).
Seven scattered trees would also be removed from near the Cobb Highway/Perricoota Road
intersection and the Lions Community Park in Moama.
River Red Gum - Black Box woodland of the semi-arid (warm) climatic zone is estimated to be
45 per cent cleared in the Murray Catchment. River Red Gum - herbaceous tall open forest of
the Riverina and Murray Darling Depression Bioregions is estimated to be 10 per cent cleared
in this catchment. Both vegetation types fall below the 70 per cent threshold for an
‘overcleared vegetation type’ according to the supporting databases of the Biobanking
Assessment Methodology (DECC 2008b).

Table 6.5
Site ID

Proposed native vegetation removal
Vegetation type

Vegetation
condition

Area removed
(ha)

24

River Red Gum - Black Box woodland

Moderate

0.27

25

River Red Gum - Black Box woodland

Low

0.49

26

River Red Gum - Black Box woodland

Low

0.92

27

River Red Gum - herbaceous tall open forest

Moderate

0.13

29

River Red Gum - Black Box woodland

Low

0.27

30

River Red Gum - herbaceous tall open forest

High

2.43

31

River Red Gum - herbaceous tall open forest

Moderate

0.57

Total area

5.08

The vegetation types to be cleared are a groundwater dependent ecosystem, as identified in
section 6.1.2. The NSW proposal would therefore impact on groundwater dependent
ecosystems through removal of vegetation. This impact is unlikely to be significant, given the
extent of the groundwater dependent ecosystem in the study area in NSW and locality.

Echuca-Moama bridge crossing (New South Wales)
Review of environmental factors

115

D

Perric
o ota R

oa d

D
D

DD D
D

Murray River

31

30
27

24

29

25

26

Legend

0

Study area
Alignment

Native vegetation to be removed

D

Scattered trees to be removed

Native vegetation
River Red Gum - herbaceous tall open forest
River Red Gum - Black Box woodland
!
(

Scattered trees

50

100

Metres
200

Figure 6.10 Native vegetation to be removed
Project: Murray River Crossing Echuca
Client: VicRoads
Project No.: 8194

Date: 20/07/2015

Created By: B. MacDonald / M. Ghasemi

¯

Fauna habitat removal
The loss of 5.08 hectares of forest and woodland would directly impact fauna habitat. The
loss of habitat would potentially affect 20 listed bird, mammal and frog species. The NSW
proposal would remove breeding habitat for most of the threatened species likely to have
suitable habitat in the study area in NSW, and would remove foraging habitat for all species,
as shown in Table 6.6.

Table 6.6

Habitat loss for threatened species
Breeding habitat
loss

Foraging
habitat loss

Black-chinned Honeyeater

×

×

Brown Treecreeper

×

×

Diamond Firetail

×

×

Eastern Great Egret

×

×

Species
Birds

×

Fork-tailed Swift
Grey-crowned Babbler

×

×

Hooded Robin

×

×

Masked Owl

×

×
×

Rainbow Bee-eater
Speckled Warbler

×

×

Superb Parrot

×

×

Swift Parrot

×

Turquoise Parrot

×

Varied Sittella

×

×

White-bellied Sea-eagle

×

White-throated Needletail

×

Arboreal mammals
Squirrel Glider

×

×

Koala

×

×

×

×

Microchiropteran bats
Yellow-bellied Sheathtail-bat

Hollow-bearing tree removal
The NSW proposal would result in the removal of 11 hollow-bearing trees (trees 4, 18, 19, 27
to 30 and 32 to 35 (see Figure 6.11). The size and type of those hollows is detailed in Table 4
of the ecological assessment in Appendix D.
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The density, or availability, of hollow-bearing trees in the surrounding landscape was not
assessed; although it is likely to be similar to that in the study area in NSW.
The loss of hollow-bearing trees would potentially impact on the following listed fauna
species:


Brown Treecreeper



Turquoise Parrot



Masked Owl



Squirrel Glider



Superb Parrot



Yellow-bellied Sheathtail-bat.



Swift Parrot

Habitat fragmentation and loss of connectivity
The entire Echuca-Moama bridge crossing would dissect an area of native vegetation that is
part of an important wildlife corridor between the large Barmah and Gunbower forest blocks
(refer to section 6.1.2), thereby increasing fragmentation of habitat in the region. The NSW
proposal would also largely isolate an area of native vegetation to the north, causing
increased edge effects and subsequent degradation.
The NSW proposal would involve the construction of a raised road across the Murray River
floodplain, varying in height above ground level from about seven metres to 15 metres. The
height of the bridges would mitigate the effects of habitat fragmentation to some degree, by
allowing access under the road for more mobile terrestrial species. The road may remain a
barrier to more sedentary, less dispersive species.
The width of vegetation clearing on the floodplain would vary from about 45 metres along the
length of the Murray River bridge to about 115 metres near the western embankment section.
Increased fragmentation of habitat for species such as the Squirrel Glider may cause
increased predation, as these species need to move across larger gaps in vegetation without
protective cover.
The fragmentation impacts of the NSW proposal on the Squirrel Glider are assessed in the
Squirrel Glider habitat linkage strategy (Brett Lane & Associates 2015b). The assessment
concludes that providing crossing zones, using proven mitigation measures (see section
6.1.4), would be likely to re-establish (but not fully restore) movement across the road for the
species. Although habitat for the Squirrel Glider would be separated by the NSW proposal, it
would not be completely isolated.
Mitigation measures have been proposed which would ameliorate some of the potential
impacts of habitat fragmentation. These are discussed in section 6.1.4.
Injury and mortality
Fauna injury or mortality may occur during construction through the removal of fauna habitat
(primarily native vegetation). The species at greatest risk are species with low mobility,
nocturnal species or species with small home ranges. Such species are least inclined, or
unable to disperse rapidly away from the disturbance. These include certain ground-dwelling
mammals, microbats, possums and gliders, reptiles, juvenile birds in nests and frogs.
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Bushfire
The NSW proposal has the potential to cause bushfire during construction. Impacts of
bushfires may include death and injury to fauna, loss of woodland habitat including hollow
bearing trees and loss of feed resources. This would be unlikely provided a bushfire
management plan is developed and implemented, as detailed in section 6.14.
Weed invasion
The spread and establishment of invasive weeds, in particular noxious species listed under
the Noxious Weeds Act 1993, may occur during construction. Three noxious weed species
were identified during flora surveys.
The most likely causes of weed dispersal are associated with vegetation clearing, stockpiling
of soils and transport of weed propagules by construction vehicles and machinery.
Pathogens
The NSW proposal has the potential to spread pathogens. Of particular concern is infection of
native plant species by Cinnamon Fungus (Phytophthora cinnamomi), which causes root-rot
disease and subsequent vegetation dieback. Cinnamon Fungus is spread into new areas by
contaminated soil on construction machinery, vehicles and even footwear.
Chytrid fungus (Batrachocytrium dendrobatidis) is a water-borne fungus which causes the
disease chytridiomycosis in frogs, and is lethal to a wide variety of Australian frogs. It is
spread through cross contamination of water bodies by vehicles and personnel. There is a
risk that Chytrid fungus may be introduced into wetlands in and adjacent the study area in
NSW during construction.
Noise and vibration
The NSW proposal is located in fauna habitat which is currently subject to only low levels of
noise and vibration from adjacent urbanised areas. This would increase during construction,
and may have an influence on the behaviour of some fauna species in the way that they use
their environment. Noise and vibration during construction may cause some species to
temporarily avoid habitats adjacent to the NSW proposal site.
Sedimentation of aquatic habitats
Sedimentation of aquatic habitats may occur, as described in section 6.2. These impacts
would affect aquatic fauna species and therefore foraging resources for terrestrial species
such as the Eastern Great Egret and White-bellied Sea-eagle. With the implementation of
safeguards and management measures detailed in this REF to minimise sedimentation, the
overall impact of sedimentation on aquatic flora and fauna is likely to be minor.
Impacts to groundwater
The NSW proposal is unlikely to substantially alter the local groundwater system and is
unlikely to significantly affect the groundwater dependent ecosystem located in the study area
in NSW.
Operation
Barrier effects
The barrier effect of roads has varying impacts on different faunal groups and species. For
some species, the width of habitat clearing itself acts as a deterrent to crossing, for others,
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the deterrent is the alien nature of the road surface, or traffic noise, or combinations of the
above.
Studies in Europe, America and Australia have suggested that road width and traffic intensity
are the factors that most influence the severity of barrier effects; large multi-lane roads which
carry heavy traffic loads present the most severe wildlife barriers, while un-sealed roads
through national parks present the least. Small terrestrial species with reduced mobility are
affected to a greater degree than larger, more mobile species. The movement of birds and
bats is less restricted by roads due to their mobility (Donaldson and Bennett 2004).
The most concerning implications of barrier effects on wildlife is fragmentation and isolation of
species populations due to movement inhibition, with consequent impacts on the genetic
structure and composition of populations. Reduced gene flow between populations increases
the risk of extinction, just as habitat fragmentation is widely acknowledged as a primary cause
of faunal extinction globally (Donaldson and Bennett 2004).
The scale of the proposed road and predicted high traffic levels could constitute a major
barrier to dispersal for some species. The NSW proposal would involve the construction of a
raised road across the Murray River floodplain, varying in height above ground level from
about seven metres to 15 metres. This would mitigate the severity of barrier effects to some
degree, particularly for more mobile terrestrial species. However, for sedentary, shy and
cryptic species, the proposed road may isolate populations and may contribute to local faunal
extinctions in the long term.
Mitigation measures have been proposed which would ameliorate some of the potential
impacts of barrier effects. These are discussed in section 6.1.4.
Edge effects
Major road construction tends to create edge effects which penetrate into adjacent native
vegetation to varying distances from the road. Edge effect zones are characterised by altered
vegetation structure and plant species composition resulting from changes in local
environmental conditions due largely to increased exposure and altered run-off
characteristics.
Such changes are usually negative. Invasive introduced plant species often originate from
road sides and penetrate into edge effect zones. Problematic edge specialist fauna, such as
the Noisy Miner (Manorina melanocephala), also become established in edge effect zones,
where they disrupt other fauna.
Edge effect zones would develop north and south of the proposed road, and would impact on
the adjacent native vegetation communities and fauna habitat, potentially to a distance of 50
metres or more from the road.
Mitigation measures have been proposed which would ameliorate some of the potential
impacts of edge effects. These are discussed in section 6.1.4.
Injury and mortality
Fauna injury or mortality may occur during the operation through collision with vehicles. There
is also potential for increased fauna injury and mortality as a result of increased habitat
fragmentation and modification.
As the majority of the road, which would dissect native vegetation and fauna habitat, would be
raised on pylons, terrestrial fauna collisions with vehicles would be far lower than if the road
were constructed on earthen road formation. Most terrestrial fauna species would be
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expected to pass under the road. Arboreal mammals (Koala, possums and gliders), birds and
bats would be more vulnerable to collision with vehicles.
It is difficult to predict the nature and magnitude of increased fauna injury and mortality
resulting from vehicle collision. However, considering that the proposed road would constitute
an additional and much larger dissection of the wildlife corridor between the Gunbower and
Barmah forest blocks (section 6.1.2), fauna injury and mortality rates, compounded by barrier
effects, may be substantial for some species which are reliant on dispersal between the forest
blocks, particularly shy and cryptic species.
Pests
The NSW proposal has the potential to increase existing impacts on native vegetation and
fauna by pest animal species, such as predation by feral Cats (Felis catus) and the Red Fox
(Vulpes vulpes) and competition for resources by the European Rabbit (Oryctolagus
cuniculus).
The NSW proposal may contribute to increased levels of predation on native fauna from foxes
and cats through the creation of disturbed habitat edges, which facilitate predator movement
and predation success rate. Habitat removal would also displace fauna species, rendering
them more susceptible to predation.
Habitat modification through vegetation clearing and edge effects may favour use of habitat
adjacent to the proposed road by rabbits, which tend to prefer disturbed areas. This may lead
to increased competition for food resources between native fauna and rabbits as well as
vegetation damage by rabbits.
Noise, vibration and light
The proposed road would dissect a large tract of fauna habitat which is currently subject to
only low levels of artificial light, vibration and noise from adjacent urbanised areas. This would
increase during operation, and may have an influence on the behaviour of some fauna
species in the way that they use their environment. For example, some species may not
tolerate close proximity to noisy and loud roadways, which may reduce their usable area of
habitat.
Shading of aquatic habitats
Shading of aquatic habitats may occur, as described in section 6.2. These impacts would
affect aquatic fauna species and therefore foraging resources for terrestrial species such as
the Eastern Great Egret and White-bellied Sea-eagle. The extent of impact is likely to be
small in relation to the extent of billabong and wetland habitat in the vicinity of the NSW
proposal site.
Key threatening processes
Key threatening processes that are likely or have the potential to occur as a result of the NSW
proposal are listed in Table 6.7.
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Table 6.7

Contribution of the NSW proposal to key threatening processes

Key threatening process

Relevant
legislation

Likelihood

Clearing of native vegetation

EPBC Act
TSC Act

Yes

Removal of dead wood and dead trees

TSC Act

Yes

Loss of hollow-bearing trees

TSC Act

Yes

Invasion of native plant communities by exotic perennial
grasses

TSC Act

Potential

Invasion and establishment of exotic vines and
scramblers

TSC Act

Potential

Invasion and establishment of Scotch Broom (Cytisus
scoparius)

TSC Act

Potential

Loss and degradation of native plant and animal habitat
by invasion of escaped garden plants

EPBC Act
TSC Act

Potential

Infection of amphibians with Chytrid fungus resulting in
chytridiomycosis

EPBC Act
TSC Act

Potential

Infection of native plants by Phytophthora cinnamomi

EPBC Act
TSC Act

Potential

TSC Act

Potential

Introduction and Establishment of Exotic Rust Fungi of
the order Pucciniales pathogenic on plants of the family
Myrtaceae

Mitigation measures would be implemented to minimise the extent of vegetation removal and
habitat degradation resulting from these key threatening processes (see section 6.1.4).
Summary of assessments of significance
Biota listed under the TSC Act
The ecological assessment found that the NSW proposal would be likely to affect 11 bird
species and three mammal species listed as vulnerable or endangered under the TSC Act.
Assessments of significance under Section 5A of the EP&A Act were completed for these
(see ecological assessment in Appendix D).
The assessments of significance completed for the fauna species found that the NSW
proposal would be unlikely to have a significant impact primarily for the following reasons:


A number of the species were considered unlikely to make significant use of the habitat in
the study area in NSW



The mobility of the species assessed



Implementation of recommended mitigation measures including replacement of woody
debris, reuse of hollow-bearing trees at strategic locations, strategic placement of rope
bridges at three locations, placement of nest boxes and strategic revegetation



The NSW proposal being unlikely to significantly fragment habitat for these species.

Biota listed under the EPBC Act
The ecological assessment found that the NSW proposal would be likely to affect seven bird
species and one mammal species listed as endangered, vulnerable or migratory under the
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EPBC Act. Significance assessments (with reference to the EPBC Act Policy Statement
‘Matters of National Environmental Significance: Significant impact guidelines 1.1’) were
completed for these (see ecological assessment in Appendix D).
The significance assessments completed for the fauna species found that the NSW proposal
would be unlikely to have a significant impact primarily for the following reasons:


A number of the species were considered unlikely to make significant use of the habitat in
the study area in NSW



The mobility of the species assessed



The NSW proposal being unlikely to significantly fragment habitat for these species.

Victorian EES
The terrestrial ecology impacts of the Victorian component of the Echuca-Moama bridge
crossing have been assessed, and environmental management measures identified, in
chapter 9 of the EES and supporting specialist report. The EES has concluded that the
Victorian component of the Echuca-Moama bridge crossing is unlikely to have a significant
impact on terrestrial ecology. Refer to Chapter 9 and the supporting specialist report in the
EES for further detail.

6.1.4

Safeguards and management measures

Impact

Environmental safeguards

Responsibility

Timing

Terrestrial
ecology – loss
of native
vegetation
habitat



A detailed biodiversity management plan
will be prepared as part of the Construction
Environmental Management Plan (CEMP)
to minimise the ecological impacts of the
NSW proposal

Project manager
and contractor

Pre
construction



The pre-clearing process detailed in RTA
(2011b) – ‘Biodiversity Guidelines Guide 1:
Pre-clearing process’ will be implemented
before commencement of the works



An exclusion zone plan will be
implemented in line with RTA (2011b) –
‘Biodiversity Guidelines Guide 2: Exclusion
zones’



Detailed design will seek to minimise loss
of native vegetation while still meeting
operational objectives for road safety,
design and water quality basin operation



The limits of the NSW proposal will be
defined by survey before clearing and
grubbing.
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Impact

Environmental safeguards

Responsibility

Timing

Terrestrial
ecology – loss
of native
vegetation
habitat



A biodiversity offset strategy will be
developed and implemented to
compensate for the biodiversity impacts of
the NSW proposal consistent with the
Roads and Maritime Offset Guide (Nov
2011) and the Department of Primary
Industries policy and guidelines for fish
habitat conservation and management
(update 2013).

Roads and
Maritime

Pre
construction

Terrestrial
ecology – loss
of mature trees,
including hollowbearing trees



A nest box strategy will be developed in
line with RTA (2011b) – ‘Biodiversity
Guidelines Guide 8: Nest boxes’ to
compensate for removal of hollow-bearing
trees

Project manager
and contractor

Pre
construction



Nest boxes will be placed in areas where
few current suitable den trees exist but
where other habitat components
(connectivity and foraging) are of good
quality



Large and hollow-bearing trees to be
retained will be defined by survey before
clearing and protected by physical barrier
or fence.



Detailed design will seek to avoid large
and hollow-bearing trees and maintain
canopy cover adjacent to the road as
much as possible for Squirrel Gliders to
cross the NSW proposal site

Project manager
and contractor

Pre
construction



Squirrel Glider crossing zones will be
established (see Figure 3.9 of REF)



Squirrel Glider crossings will have the
design considerations detailed in the
Squirrel Glider habitat linkage strategy
(Brett Lane & Associates 2015b)



Detailed design and placement of the
crossings will be developed and approved
by an expert in Squirrel Glider ecology.

Terrestrial
ecology – weed
spread and
establishment



A weed management plan will be prepared
in line with RTA (2011b) – ‘Biodiversity
Guidelines Guide 6: Weed management’.

Project manager
and contractor

Pre
construction

Terrestrial
ecology –spread
of pathogens



Appropriate pathogen management
controls will be prepared in accordance
with RTA (2011b) – ‘Biodiversity
Guidelines Guide 7: Pathogen
management’.

Project manager
and contractor

Pre
construction

Terrestrial
ecology – loss
of vegetation
communities



All staff will be inducted and informed of
the limits of vegetation clearing and the
areas of vegetation to be retained

Project manager
and contractor

Construction



All vehicles and equipment used for

Terrestrial
ecology – loss
of habitat
connectivity

Echuca-Moama bridge crossing (New South Wales)
Review of environmental factors

125

Impact

Environmental safeguards

Responsibility

Timing

Project manager
and contractor

Construction

Project manager
and contractor

Construction

Project manager
and contractor

Construction

construction will adhere to the access
tracks, existing roads and exclusion areas
outlined in the traffic management plan

Terrestrial
ecology – loss
of mature trees

Terrestrial
ecology –
impacts to fauna

Terrestrial
ecology – loss
of woody debris
habitat



Native vegetation will be re-established in
accordance with RTA (2011b) –
‘Biodiversity Guidelines Guide 3: Re
establishment of native vegetation’



Locally native species will be used for
revegetation



Revegetation work will aim to re-create the
original vegetation structure



Revegetation will include preferred forage
species for Squirrel Gliders.



Removal of mature trees, including hollowbearing trees, will be minimised wherever
possible



Pruning or lopping of limbs will be
conducted in preference to tree removal
wherever possible.



Clearing of vegetation, including a staged
habitat removal procedure, will be
undertaken as detailed in RTA (2011b) –
‘Biodiversity Guidelines Guide 4: Clearing
of vegetation and removal of bushrock’



Fauna handling during vegetation removal
will be undertaken by a licensed fauna
ecologist or wildlife carer, as detailed in
RTA (2011b) – ‘Biodiversity Guidelines
Guide 9: Fauna handling’



Artificial lighting along the proposed
alignment should be kept to a minimum
outside of the urban area



Road lighting that directs light down to the
road and minimises light pollution of the
night sky will be used to minimise
disorientation of nocturnal species moving
through the area.



Woody debris will be re-used as detailed in
RTA (2011c) – ‘Biodiversity Guidelines
Guide 5: Re-use of woody debris and
bushrock’



Some of the large woody debris generated
by the NSW proposal will be relocated
outside the NSW proposal site and
retained as habitat on the ground. The
woody debris will be spread in a fashion
that replicates the natural occurrence of
woody debris in the environment and will
not be stacked



Coarse and fine woody debris should be
placed under the raised carriageway as
fauna ‘furniture’.
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Impact

Environmental safeguards

Responsibility

Timing

Terrestrial
ecology –
impacts to
threatened
species



If unexpected threatened fauna or flora
species are discovered, works will stop
immediately and the Roads and Maritime
‘Unexpected threatened species find
procedure’ in RTA (2011c) – ‘Biodiversity
Guidelines Guide 1: Pre-clearing process’
will be followed.

Project manager
and contractor

Construction

Terrestrial
ecology – loss
of habitat
connectivity



Tall trees on the edge of the NSW
proposal site will be retained where
practicable, to maintain natural
connectivity for Squirrel Gliders and other
fauna as much as possible

Project manager
and contractor

Construction



Where possible, revegetation will occur
adjacent to the NSW proposal site where
the median strip would be for any future
duplication of the road



Revegetation will aim to connect areas of
high quality habitat and will provide
connectivity along the Murray River.



All new vehicles to site will be cleaned to
reduce the incidence of weed spread and
establishment

Project manager
and contractor

Construction



The spread of introduced plant species
within the NSW proposal site will be
monitored by the contractor and Roads
and Maritime during construction



Weed control will be undertaken if
introduced plant species become prevalent
in the NSW proposal site



Declared noxious weeds will be managed
according to the requirements of the
Noxious Weeds Act 1993.

Terrestrial
ecology – loss
of habitat
connectivity



Post-implementation monitoring at a
population-wide scale will be undertaken to
determine the effectiveness of the Squirrel
Glider crossings.

Roads and
Maritime

Operation

Terrestrial
ecology – weed
spread and
establishment



Weed control will be undertaken during
operation if declared noxious weed
species become prevalent in the NSW
proposal site.

Roads and
Maritime

Operation

Terrestrial
ecology – weed
spread and
establishment
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6.2

Aquatic ecology

An aquatic flora and fauna impact assessment for the NSW proposal was completed by GHD
(2015a) (Appendix E). The ecological assessment completed by Brett Lane & Associates
(2015a) (Appendix D) also assessed aquatic habitats and impacts. These reports are
summarised below.

6.2.1

Methodology

The study area for the aquatic ecology assessment (GHD 2015a) covers the aquatic habitats
intersected by the NSW proposal site, including areas where there is potential for aquatic
ecosystem impacts from water quality degradation, particularly sedimentation. The study area
extends down to Torrumbarry Weir on the Murray River and about five kilometres upstream
from the NSW proposal site (see Figure 6.12).
The assessment (GHD 2015a) involved the following methods:


A desktop review of databases, including:
-

Australian Government Department of the Environment Protected Matters Search
Tool

-

Victorian Biodiversity Atlas

-

Atlas of NSW Wildlife

-

NSW threatened and protected species records viewer



A desktop review of relevant literature, which included previous aquatic ecology studies
for the bridge crossing (GHD 2013, Brett Lane & Associates 2013a and McGuckin 2010)



Three site visits, including a habitat assessment and fish survey of the Murray River (April
2012) (GHD 2013), a habitat assessment of the NSW proposal site and a fish survey of a
billabong near Boundary Road (August 2014), and an assessment of the wetland and
billabongs near Boundary Road and Forbes Street in 2011 (Brett Lane & Associates
2015a). Field surveys included:
-

Placement of survey sites where the NSW proposal site crosses waterways and
aquatic habitats

-

Fish surveys using bait traps, fyke nets and electrofishing

-

Assessment of macroinvertebrate assemblages using ‘SIGNAL’ and ‘Ausrivas’
methods

-

Aquatic flora surveys

-

Habitat assessments.
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6.2.2

Existing environment

Aquatic habitats in the vicinity of the NSW proposal site are shown in Figure 6.13 and include:


The Murray River



Periodically flooded River Red Gum aquatic habitat



Semi-artificial billabong aquatic habitats.

The study area also includes wetlands along the Murray downstream of the NSW proposal
site.
The 2010 State of the Catchments report (DECCW 2010c), considers that the condition of
macroinvertebrate assemblages in Murray region riverine ecosystems (including EchucaMoama), is very poor and the condition of fish assemblages is poor.
Downstream wetlands
The databases indicate the downstream presence of Ramsar wetlands in the Murray Valley,
including the Gunbower Forest, Kerang Wetlands and Hattah-Kulkyne Lakes.
These wetlands, typical of Murray River wetlands, are dependent on numerous factors for
inundation and are disconnected from the river for a large part of the year. Some wetland
complexes, like the Hattah-Kulkyne Lakes have become dependent on flow manipulation,
levees and other management intervention to allow flows into the wetlands.
Two wetlands of international importance (Gunbower Forest and NSW Central Murray state
forest Ramsar Sites) are located about 60 kilometres by river downstream of the NSW
proposal site.
Murray River
In general, the flow characteristics, and subsequent channel structure, of the Murray River
have been greatly modified since European settlement. Modification of the river’s floodplain
and the construction of large on-stream storages and flow regulators along the river have
altered its flow regime. In general, flows are weaker, channel sedimentation is higher and
flooding is less frequent and of a lower magnitude than would have occurred in the past.
At the proposed bridge crossing site, the active channel of the Murray River is about 70 to 90
metres wide (see Figure 6.14). The river has a depth of about three to five metres. The water
in the river was excessively turbid, with high sedimentation. The river had a lack of aquatic
and semi-aquatic flora cover and large woody debris.
The river banks on both sides are eroded. The river channel has undergone extensive bank
erosion on the NSW bank due to watercraft wave action, with much of the bank near-vertical.
There has been premature loss of large River Red Gum trees through bank collapse. The
bank on the Victorian side of the river has also undergone extensive erosion, although this
has been ameliorated to some extent through the installation of a series of ‘training fences’.
Erosion control in the form of rock beaching has been placed along the Victorian bank.
In terms of aquatic fauna habitat, the Murray River at the proposed crossing site has low
levels of woody debris and tree root habitat. The high level of recreational activity and boat
traffic is likely to deter many of the larger, disturbance sensitive fish species (eg Murray Cod).
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Good tree cover is present on both banks of the river but the groundcover vegetation was
either absent or composed of introduced grasses on the Victorian bank. Minimal shading of
the river was observed.
According to the aquatic habitat descriptions, fish habitat sensitivity and waterway
classification criteria prescribed in the ‘Policy and guidelines for fish habitat conservation and
management’ (DPI 2013), the reach of the Murray River in the study area is classified as a
major river and ‘type 1, highly sensitive key fish habitat’ and ‘class 1, major key fish habitat’. It
is also part of the threatened ecological community ‘Aquatic Ecological Community in the
Natural Drainage System of the Lower Murray River Catchment’ (hereon referred to as the
‘Murray River EEC’) (DPI 2007). This ecological community is listed as endangered under the
FM Act.
During fish surveys of the river, large numbers of native Western Carp Gudgeon (Hypseleotris
klunzingeri) and introduced European Carp (Cyprinus carpio) were caught. The introduced
Gambusia or Eastern Mosquitofish (Gambusia holbrookii) and Oriental Weather Loach
(Misgurnus anguillicaudatus) were observed in low numbers. Two native invertebrate species
were also recorded; Common Yabby (Cherax destructor) and Freshwater Prawn
(Macrobrachium australiense).
No species listed as threatened under the FM Act or EPBC Act were recorded during fish
surveys.
Floodplain aquatic habitats
Periodically flooded River Red Gum aquatic habitat
An area of periodically flooded River Red Gum woodland is located on the Murray River
floodplain (shown in Figure 6.13 and Figure 6.15). This area is east of the NSW proposal site
This aquatic habitat is classified as a temporary wetland and ‘type 2, moderately sensitive key
fish habitat’ (as defined in DPI 2013). It is also part of the Murray River EEC (DPI 2007).
This aquatic habitat is located about 500 metres east of the Murray River. It is round in shape,
with dimensions of about 50 metres by 60 metres, and up to 15 centimetres deep. The bed of
the wetland is composed of dispersive clay. Periodic inundation would likely occur through
flooding of the Murray River and heavy rainfall.
The entire wetland was well vegetated with a sparse canopy of large and sapling River Red
Gums, virtually no shrubs and groundcover vegetation dominated by native wetland species
such as Common Spike-sedge (Eleocharis acuta), Poong’ort (Carex tereticaulis), various
rushes, Common Swamp Wallaby-grass (Amphibromus nervosus), Austral Sweet-grass
(Hierochloe odorata), Common Blown-grass (Lachnagrostis filiformis), Willow-herb (Epilobium
sp.), Ridged Water-milfoil (Myriophyllum porcatum), Ferny Small-flower Buttercup
(Ranunculus pumilio), Common Sneezeweed (Centipeda cunninghamii) and Slender Dock
(Rumex brownii).
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Figure 6.14 Murray River at proposed bridge crossing site facing upstream from near
the boat ramp on the Victorian bank

Figure 6.15 Flooded River Red Gum aquatic habitat
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Semi-artificial billabong aquatic habitats
Two billabongs are located near Boundary Road and Forbes Street on private property
(shown in Figure 6.13). The billabongs would have occasional connectivity with the Murray
River during floods. Primarily, the billabongs act as stormwater basins for part of Moama.
Western deep billabong
The western billabong is located about 600 metres north-east of the Murray River (see Figure
6.16). It was about 300 metres long, 20 metres wide and 1.5 metres deep. This waterbody
was presumably one of a chain of shallow billabongs. It has been dammed and excavated,
which has increased its size and depth.
The billabong would originally have been periodically inundated by flooding of the Murray
River. Stormwater drainage from the adjacent commercial precinct appears to be its current
main source of inundation. Urban litter from Moama and several large snags were observed
in the billabong.
The soil material on the floor of the billabong consists of clay and silt. The billabong is
periodically de-silted by Murray Shire Council, which is likely to degrade the quality of the
aquatic habitat. Evidence of de-silting was obvious, with excavated material piled on the
southern bank (see Figure 6.17). Near vertical banks were observed in areas that had been
dredged.
The banks of the billabong are steep and moderately vegetated with young River Red Gum
and Black Box trees, native shrubs such as Bottlebrush (Callistemon sp.) and Pale-fruit
Ballart (Exocarpos strictus), and planted introduced willows (Salix sp.). The ground layer was
very sparse, comprising introduced grass and forb species. Aquatic and semi-aquatic flora
was sparse, comprising a range of native flora including Slender Knotweed (Persicaria
decipiens), Cumbungi (Typha sp.), Slender Dock and Common Swamp Wallaby-grass
(Amphibromus nervosus).
This aquatic habitat is classified as a permanent wetland and ‘type 2, moderately sensitive
key fish habitat’ (as defined in DPI 2013). This aquatic habitat is also part of the Murray River
EEC (DPI 2007).
The water in the billabong was observed to be highly turbid and near-eutrophic (ie with a high
content of dissolved nutrients such as phosphates, high productivity and a low level of
dissolved oxygen).
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Figure 6.16 Western billabong – stormwater outlet in foreground

Figure 6.17 Dredged material on the bank of the western billabong
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Eastern shallow billabong
The eastern billabong (see Figure 6.18) was observed to have dimensions of about 50 metres
by 60 metres, with a water depth of up to 20 centimetres. The billabong would also have been
one of a chain of shallow billabongs along the floodplain.
The billabong would originally have been periodically inundated by flooding of the Murray
River. Stormwater drainage from the adjacent commercial precinct appears to be its current
main source of inundation. Several large snags were observed in the billabong.
The soil material on the floor of the billabong consists of clay. There was no evidence of any
damming or excavation.
The billabong was well vegetated with native flora including Common Spike-sedge, Poong’ort,
Cumbungi, Water Plantain (Alisma plantago-aquatica), Slender Dock, Common Blown-grass,
Willow-herb and rushes. Young River Red Gum and Black Box trees were scattered
throughout.
This aquatic habitat is classified as a permanent wetland and ‘type 2, moderately sensitive
key fish habitat’ (as defined in DPI 2013). This aquatic habitat is also part of the Murray River
EEC (DPI 2007).

Figure 6.18 Eastern shallow billabong

Potential for billabongs and wetland to provide fish habitat
The wetland on the floodplain could provide temporary aquatic habitat for fish species after
large flooding events. The billabongs provide longer term aquatic habitat for fish but likely only
common and introduced species. The wetland and billabongs would only have sporadic
connection to the Murray River and its fish populations.
No fish species listed as threatened under the EPBC Act or FM Act were identified during
surveys in the billabongs. One native fish species was recorded – Carp Gudgeon
(Hypseleotris sp.), and one introduced fish species – Oriental Weather Loach. It is also noted
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by Brett Lane & Associates (2015a) that the introduced species European Carp was observed
in the billabongs.
The billabongs and wetland are unlikely to provide significant habitat suitable for threatened
fish species. The aquatic habitat value is low due to minimal connectivity with the Murray
River, high levels of disturbance and water quality impacts from urban stormwater.
No wetlands of international importance (Ramsar sites) are located in the study area.
Noxious fish species
Three introduced fish species listed as noxious under the FM act were recorded in the study
area:


European Carp



Gambusia or Eastern Mosquitofish



Oriental Weather Loach.

Aquatic weeds and pathogens
No listed aquatic weeds were observed during the site surveys, however Willow trees (Salix
spp.) and Arrowhead (Sagittaria platyphylla and Sagittaria montevidensis) are known from the
study area.
The pathogen Epizootic Haematopoietic Necrosis Virus (EHNV) has the potential to occur in
the study area (DPI 2015). Although primarily know to affect Redfin Perch (Perca fluviatilis)
and Rainbow Trout (Oncorhynchus mykiss), it also has the potential to negatively impact
native fish species. EHNV has been documented in the upper Murrumbidgee catchment in
NSW, the Broken River catchment in Victoria and the lower Murray Darling catchment in
South Australia (DPI 2015).
Threatened biota likely to occur in the study area
Threatened aquatic biota considered as having the potential to occur in the study area are
listed in Table 6.8.

Table 6.8

Threatened aquatic biota with the potential to occur in the study area

Species / ecological
community

Status

Likelihood of occurrence in
study area

Murray Cod

V – EPBC Act

Likely

Silver Perch

CE – EPBC Act

Likely

Bidyanus bidyanus

V – FM Act

Trout Cod

E – EPBC Act

Maccullochella macquariensis

E – FM Act

Freshwater (Eel-tailed) Catfish

E – FM Act

Possible

CE – FM Act

Possible

Maccullochella peelii peelii

Possible

Tandanus tandanus
(Murray-Darling Basin population)
Flatheaded Galaxias
Galaxias rostratus
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Species / ecological
community

Status

Likelihood of occurrence in
study area

Murray Spiny Crayfish

V – FM Act

Likely

E – FM Act

Present

Euastacus armatus
Murray River EEC

E- endangered, CE – critically endangered, V – vulnerable

6.2.3

Potential impacts

The NSW proposal would impact on about 0.5 hectares of aquatic habitat, which is classified
as the Murray River EEC. This includes the Murray River, a floodplain billabong and the
native aquatic biota. The extent of these impacts is displayed in Figure 6.19. The impact
areas shown include areas of direct habitat loss and areas affected by indirect impacts such
as shading.
Construction
Loss of aquatic habitat
The NSW proposal would result in loss of about 0.15 hectares of the western deep billabong
near Boundary Road for the road embankment (see Figure 6.19). Much of this area is only
periodically wet. The billabong is unlikely to provide habitat suitable for threatened fish
species. The aquatic habitat value is low due to minimal connectivity with the Murray River,
high levels of disturbance and water quality impacts from urban stormwater. The loss of the
billabong habitat is therefore considered unlikely to significantly impact on the Murray River
EEC.
Coffer dams used during construction would likely be installed above the typical river water
level and would be unlikely to cause a substantial loss of aquatic habitat.
Construction activities have the potential to impact aquatic habitat. This may occur if habitat
has to be moved to allow for construction. An example of this impact may be the removal of
large woody debris or logs from the river. These structures provide habitat for a number of
aquatic species likely to be present in the Murray River. The bridge piers would not be built in
the main channel, and it is unlikely that any habitat structures present would be affected by
construction.
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Mortality of aquatic biota
Any construction activities that involve entering the Murray River (eg with the use of coffer
dams) has the potential to encounter and possibly injure or kill aquatic fauna and flora
species, possibly by stranding aquatic species within the coffer dams when they are installed
in aquatic habitat. Although coffer dam installation would ideally occur outside the river
channel, it is understood that a rise in water level outside the river channel may not prevent
construction from proceeding. This could possibly allow aquatic species to move into the area
of the coffer dam, and then be caught within the coffer dam walls.
The bridge piers would be built outside the main river channel, and no structures are
proposed in the Murray River channel. Therefore, construction of the bridge is unlikely to
encounter aquatic organisms. If work is required in the main river channel, with the
implementation of safeguards and management measures detailed in this REF, the potential
impact on threatened species is considered minor.
Loss of riparian vegetation
Riparian vegetation provides bank stability and shading for the aquatic ecosystem, and
contributes woody habitat (ie when old trees fall into the river) and plant litter (organic material
at the base of the food chain). Removal of riparian vegetation and subsequent bank instability
can also lead to erosion, which is discussed below. The NSW proposal would remove native
vegetation, including large old trees near the banks of the Murray River. Any riparian
vegetation requiring removal would be cut off at ground level wherever possible to minimise
impacts to soil stability. Relative to the amount of riparian vegetation in the vicinity of the NSW
proposal site, the reduction of shading, plant litter or woody habitat resulting from the removal
of riparian vegetation is considered minor, and therefore the impact on aquatic fauna is
considered to also be minor.
Impacts to aquatic species habitat and ecological function within the floodplain
The construction of the road embankments and bridge pylons would directly remove
floodplain habitat that would be used by aquatic species during periods of flooding. However,
given the extent of the floodplain and its already modified state, it is unlikely that the NSW
proposal would lead to a significant loss of aquatic species habitat or ecological function.
Therefore, the impact of the bridge construction on floodplain habitat for aquatic species
and/or ecological function is considered minor.
Sedimentation
Any earthworks and/or removal of native vegetation in the vicinity of the Murray River and
floodplain wetland and billabongs may lead to soil disturbance which could increase the level
of sediment entering these waterbodies. Increased sedimentation may impact aquatic
ecosystems in a number of ways, including blocking light, smothering aquatic habitat and
directly impacting fish gills. With the implementation of safeguards and management
measures detailed in this REF to minimise sedimentation, the overall impact of sedimentation
on aquatic flora and fauna is likely to be minor.
Impacts on downstream water quality
There are a number of scenarios during construction of the NSW proposal that may lead to a
degradation of downstream water quality. These include spills from plant equipment, run-off
during rain events, dust and litter.
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Activities that have the potential to impact on water quality in the Murray River may possibly
also impact on downstream wetlands – for example, sedimentation, spills, run-off including
litter or contaminants from heavy rainfall during construction, when there may be areas of
exposed soil. There impacts may also occur during flood events. Severe impacts on water
quality may have major consequences on these high value ecosystems.
Downstream wetlands include the Ramsar wetlands about 60 kilometres by river downstream
of the NSW proposal site, identified in ‘Regional environment’ in section 6.2.2. However, for
these wetlands to be impacted at this distance from the construction site, the spill would need
to coincide with a time of water levels in the river that are elevated enough for the river to
overflow into the channels leading to the wetlands. Additionally, at these times of high flow,
the impact would need to be of a size that is not dissipated by the level of flow in the river or
the distance downstream to the wetlands. The risk of water quality impacts from these events
is considered to be low, and the overall impact at downstream wetlands is considered to be
minor.
The risk of water quality impacts is considered to be low with the implementation of
safeguards and management measures detailed in this REF.
Noise and vibration
The vibration generated through construction activities in waterways and in the ground near
waterways is expected to cause noise impacts to aquatic fauna.
Vibration generated during construction activities would include pile-driving (high intensity
noise) and general low-level noise due to plant movement and other activities. The impacts of
pile-driving on fish are largely unknown (Popper and Hastings 2009). However, fish are more
likely to elicit an avoidance response before physical damage occurs if they are not
constrained (McCauley et al 2000). The majority of research has focussed on the marine
environment but physical damage and behavioural responses may be extrapolated to the
freshwater environment.
The Murray River already experiences a moderate level of disturbance due to commercial
and recreational activities. In the context of the NSW proposal, generation of noise would
most likely lead to short-term behavioural impacts in fish and that any impact would be only
during periods of pile-driving. It is expected that excessive noise could potentially cause
aquatic fauna to evacuate, or could deter fauna from moving through the study area. Lowlevel noise generated by plant movement is not likely to significantly impact aquatic fauna.
Overall, the potential noise impacts on aquatic fauna are considered to be minor.
Aquatic weed infestation
The NSW proposal has the potential to introduce or spread weeds, including noxious weeds.
This would most likely occur through weed transport on machinery, personnel, vehicles and
boats or barges used during construction. Impacts of weeds include displacement of native
species, impacts on water quality and degradation of aquatic habitat.
A number of controls and a monitoring program would be implemented to minimise the risk of
weed invasion. Any weed management program should include consideration of noxious
aquatic weeds listed on State of National lists. If these control measures are successfully
implemented the impact on aquatic ecosystems is considered to be minor.
Impedance to passage of aquatic fauna
Fish passage is important to provide access to habitat, food and shelter, to allow for the
avoidance of predators and to allow for seasonal movement associated with breeding cycles
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(Fairfull and Witheridge 2003). The construction of bridge pylons has the potential to impact
fish passage only if construction requires the use of coffer dams (or other in-channel
structures) within the main channel. Given the channel width of the Murray River, any
intrusion to the waterway is likely to be minimal in terms of width of channel impeded and also
likely to occur over a relatively short time period. Therefore, the impact of the bridge
construction on the passage of aquatic fauna is considered minor and there would be no
blockage of fish passage.
Operation
Impacts on downstream water quality
During the operation of the NSW proposal, a traffic incident may lead to a major spill of
hazardous material into the Murray River during a heavy rainfall event. This may lead to the
proposed operational water quality basins being overwhelmed with stormwater and the
contaminant entering the waterway. Any pollutant that enters the Murray River is expected to
cause ecological impacts downstream beyond the source site. Wetlands downstream of the
NSW proposal site may be affected.
Activities that may have a detrimental impact on the river also have the potential to impact on
downstream wetlands. Downstream wetlands include the Ramsar wetlands about 60
kilometres by river downstream of the NSW proposal site. Severe impacts on water quality
may have major consequences for these high value ecosystems.
The consequence of a spill of hazardous material into the Murray River is largely dependent
on the environmental hazard level of the pollutant. The NSW proposal design includes
operational water quality basins to capture all runoff from the bridges.
Despite the various measures in the NSW proposal design and environmental management
during bridge operation, there is the potential for a downstream impact in the event of a spill.
However, when compared to the existing river crossing, the likelihood of an incident resulting
in water quality impacts at the new river crossing would be mitigated using the environmental
protection design measures (ie road and bridge drainage and operational water quality
basins). If a spill occurs during operation, an incident response plan would be implemented to
minimise the impact as described in section 6.3.4.
Impedance to passage of aquatic fauna
During operation, the new Murray River bridge would provide additional shading of the Murray
River and noise due to vehicle usage. Both of these impacts can result in ‘behavioural’
impedance to fish passage (Thorncraft and Harris 2000). For example, some fish species will
not enter an intensely shaded section of river during daylight (Fairfull and Witheridge 2003).
About 0.35 hectares of the Murray River would be indirectly impacted through shading by the
proposed bridge. The Murray River bridge would be sufficiently high above the water level to
allow reflected and scattered light during the day, and would not result in excessive shading
that could impact upon fish passage. It is also not expected that the level of light, shading,
noise or vibration under the bridges would be sufficient to form a barrier to fish passage.
Therefore the impact of the bridge on aquatic fauna passage is considered minor.
During a flood event, aquatic fauna move out of the river channel and onto the floodplain.
Floods can be critical times for dispersal, allowing aquatic fauna access to intermittently
connected populations or to colonise other suitable aquatic habitats hydrologically connected
during flooding (Boulton and Brock 2014). Construction of a barrier across the floodplain
could impact the movement of aquatic fauna across the floodplain. The proposal design
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includes bridging to allow for floodwaters and wildlife passage underneath the roadway. The
elevated roadways constructed on battered slopes may interrupt the previous flowpath of
floodwater across the floodplain, however these impacts are expected to be isolated, and not
expected to cause impacts at the scale of the study area. Therefore, the impact of the NSW
proposal on movement of aquatic fauna onto and across the floodplain is considered minor.
There would be a direct loss of floodplain habitat under the road embankments. However,
given the extent of the floodplain, any overbank flows would likely still allow for all ecological
functions to take place. Therefore the impact of bridge operation on floodplain habitat for
aquatic species and/or ecological function is considered minor.
Shading of wetland habitats
The proposed road, including the embankment and bridges may cause shading of about 0.35
hectares of the Murray River and adjacent floodplain billabongs. This may change habitat
characteristics for aquatic biota, such as plant growth, water temperature and visual
characteristics. The extent of impact is likely to be small in relation to the extent of billabong
and wetland habitat in the vicinity of the NSW proposal site.
Key threatening processes
The proposed removal of riparian vegetation adjacent to the river and billabongs, would result
in the operation of a key threatening process listed under the FM Act; ‘The degradation of
native riparian vegetation along New South Wales water courses’.
The NSW proposal also has the potential to result in the operation of a key threatening
process listed under the EPBC Act and TSC Act; ‘Loss and degradation of native plant and
animal habitat by invasion of escaped garden plants, including aquatic plants’.
The impacts of these key threatening processes would be minimised as described in section
6.2.4.
Summary of impact assessment
The assessment of likelihood of occurrence found that the NSW proposal may affect four fish
species, one fish population, one crayfish species and one ecological community listed under
the FM Act or EPBC Act.
Assessments of significance under Section 5A of the EP&A Act were completed for biota
listed under the FM Act. Significance assessments (with reference to the EPBC Act Policy
Statement ‘Matters of National Environmental Significance: Significant impact guidelines 1.1’)
were completed for species listed under the EPBC Act (see aquatic ecological assessment in
Appendix E).
The assessments of significance found that provided the proposed safeguards and
management measures are implemented, the impacts of the construction and operation of the
NSW proposal on threatened biota would be minor. The NSW proposal would be unlikely to
have a significant impact on any threatened biota primarily for the following reasons:


The existing aquatic habitat that may be impacted is of relatively poor quality due to
disturbance and modification of the river and floodplain environment



Structures are not proposed to be built in the main ‘wetted’ river channel and it is not
expected that in-stream habitat would be affected



Disturbances expected during construction would be minor and short-term
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The sedimentation risk associated with the NSW proposal is not expected to lead to an
adverse effect with the implementation of safeguards and management measures



Fish passage would be maintained



Any requirement for removing in-stream habitat such as snags would be minimal.

Victorian EES
The aquatic ecology impacts of the Victorian component of the Echuca-Moama bridge
crossing have been assessed, and environmental management measures identified, in
chapter 10 of the EES and supporting specialist reports. The EES has concluded that the
Victorian component of the Echuca-Moama bridge crossing is unlikely to have a significant
impact on aquatic ecology. Refer to Chapter 10 of the EES and the supporting specialist
report (in Appendix E of this REF) for further detail.

6.2.4

Safeguards and management measures

A number of safeguards and management measures relevant to minimising aquatic ecology
impacts are detailed in other sections of this REF, such as sedimentation and water quality
safeguards in section 6.3.4 and noise safeguards in section 6.5.4. Additional relevant
safeguards are provided below.

Impact

Environmental safeguards

Responsibility

Timing

Aquatic ecology –
impacts to fauna



A biodiversity management plan will be
prepared as part of the CEMP, which will
incorporate measures to minimise aquatic
ecology impacts

Project manager
and contractor

Pre
construction



The biodiversity management plan will
include aquatic fauna salvage and
translocation measures for work in the
main river channel (where necessary).

Aquatic ecology –
disturbance to
river banks



An exclusion zone plan will be
implemented in line with RTA (2011b) –
‘Biodiversity Guidelines Guide 2: Exclusion
zones’ and ‘Guide 10: Aquatic habitats and
riparian zones’. Exclusion zones will be
established to prevent unnecessary
clearing or disturbance of the river banks
and floodplain billabongs.

Project manager
and contractor

Pre
construction

Aquatic ecology –
aquatic weed
spread and
establishment



A weed management plan will be prepared
in line with RTA (2011b) – ‘Biodiversity
Guidelines Guide 6: Weed management’.
This will include measures to monitor and
manage the potential introduction and
spread of aquatic weeds.

Project manager
and contractor

Pre
construction

Aquatic ecology –
clearing of
riparian and
aquatic vegetation



Clearing of riparian and aquatic vegetation
will be minimised and managed in line with
RTA (2011b) – ‘Biodiversity Guidelines
Guide 10: Aquatic habitats and riparian
zones’ and ‘Guide 4: Clearing of
vegetation and removal of bushrock’.

Project manager
and contractor

Construction
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Impact

Environmental safeguards

Responsibility

Timing

Aquatic ecology –
disturbance to
river banks



Access to the Murray River and floodplain
wetland and billabongs will be managed in
line with RTA (2011b) – ‘Biodiversity
Guidelines Guide 10: Aquatic habitats and
riparian zones’

Project manager
and contractor

Construction



Access to the Murray River will be via the
existing boat ramp, with no disturbance to
the river banks or surrounding vegetation



Activities in aquatic habitats and riparian
zones will be avoided as much as
practicable



Areas adjacent to the Murray River and
floodplain wetland and billabongs
disturbed during construction will be
rehabilitated in line with RTA (2011b) –
‘Biodiversity Guidelines Guide 10: Aquatic
habitats and riparian zones’



Boats, barges or other water craft will be
used in a manner that minimises boat
wash that could cause erosion of the river
banks.



Snags and woody debris will be managed
in line with RTA (2011b) – ‘Biodiversity
Guidelines Guide 10: Aquatic habitats and
riparian zones’

Project manager
and contractor

Construction



Disturbance to snags will be minimised
wherever possible



Any snags removed from the NSW
proposal site will be relocated, where it is
safe to do so, to maintain aquatic habitat



The potential for re-using woody debris
generated by vegetation removal on the
floodplain (such as root boles) as instream snag habitat will be investigated.

Aquatic ecology –
disturbance to
woody debris
habitat

6.3

Soils, water quality and groundwater

A soils and geology impact assessment for the NSW proposal was completed by VicRoads
Technical Consulting (2015) (Appendix F). The hydrology impact assessment completed by
Cardno (2015) (Appendix G) also assessed potential impacts on soils, water quality and
groundwater. The findings of these assessments are included below.

6.3.1

Methodology

An assessment of the existing soil and geology conditions at the NSW proposal site included
a desktop study of available information and several site inspections as described in
Appendix F.
The study area for soils, water quality, hydrology and groundwater covers the land and water
intersected by the NSW proposal site, including areas where there is potential for water
quality impacts, particularly sedimentation.
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6.3.2

Existing environment

Topography
There are two principal topographic zones in the study area; the Riverine Plain and the
Murray River floodplain.
The Riverine Plain is a uniform plain that slopes westward at an average gradient of about 0.4
metres per kilometre. This plain is cut by a number of creek valleys between 0.6 metres and
three metres below the level of the plain. The creeks themselves are ephemeral in nature, the
main permanent watercourses being the Murray River and Campaspe River (in Victoria).
The NSW proposal site crosses the Murray River floodplain, which is located in the ‘Murray
Channels and Floodplains’ Mitchell Landscape. This landscape comprises active channels
and seasonally inundated floodplains of the Murray streams. The floodplains are associated
with billabongs, swamps, channels, levees and source bordering dunes. The landscape
includes alluvial flats, broad elevated floodplains and associated ancient channels, and
isolated sandy rises. Relief is about five metres where there are sandy rises and about 10
metres where there are source bordering dunes (Mitchell 2003).
Near the intersection with Meninya Street in Moama, the NSW proposal site crosses onto the
higher alluvial plain, which is located in the ‘Murray Scalded Plains’ Mitchell Landscape. This
landscape comprises alluvial plains with extensive scalding and terraces or part of the Cadell
tilt block. Relief ranges from five to 15 metres (Mitchell 2003).
The terrain of the study area is generally flat on the Murray River floodplain with small
undulations. A natural levee exists between the floodplain and the urban area of Moama, with
a height difference of about two metres. The elevation of the floodplain varies from 91 metres
to 94 metres above sea level, while the height of the land surface above the floodplain in the
Moama urban area is greater than 96 metres above sea level.
A map of the topography of the study area is shown in Figure 6.21 in section 6.4.
Geology
The NSW proposal site crosses the Murray River floodplain, which is underlain by the
Coonambidgal Formation. The Coonambidgal Formation comprises river channel deposits
associated with lakes and floodplains. The geology of the Coonambidgal Formation is
sedimentary, comprising unconsolidated silty clay, silt, sand and gravel (NSW Department of
Mineral Resources 2002).
Near the intersection with Meninya Street in Moama, the NSW proposal site crosses onto the
higher alluvial plain associated with the Shepparton Formation. The geology of the
Shepparton Formation is also sedimentary, comprising unconsolidated to poorly consolidated
clay, silty clay, coarse to fine sand and gravel (NSW Department of Mineral Resources 2002).
Geomorphology
The study area is located in the Riverine Plain geomorphic. The Riverine Plain of NSW is a
very extensive and complex alluvial plain associated with the Murray River and its tributaries
region (Birch et al 2003).
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Soils
Mapped soil types
The Murray River floodplain is located in the ‘Murray Channels and Floodplains’ Mitchell
Landscape, which contains channel banks of grey and brown clays, flats of silty or cracking
grey clays, terraces with brown clays or red-brown texture-contrast soils and dunes and
sandplains of deep sandy brown soils or texture-contrast soils (Mitchell 2003). Soils are
generally poorly structured.
The higher alluvial plain at Moama is located in the ‘Murray Scalded Plains’ Mitchell
Landscape, which contains red brown texture-contrast soils with extensive scalds. The
landscape has prior stream channels of deep coarse sands with sandy levees and grey,
brown and red cracking clays in depressions.
The soils on the higher alluvial plain tend to comprise higher proportions of clay and silty clay
than the soils on the floodplain, but also contain sands and gravels.
Site investigations
The land on the floodplain is mainly semi-cleared, undeveloped land with variable tree cover.
Remains of some minor earthworks associated with previous agricultural activities in the area
are present. These consist of disused (and empty) dams and unlined irrigation channels. A
disused sand mine is located outside the NSW proposal site. Sand deposits are present
around the boundaries of the mining pit.
The floodplain is covered with River Red Gum woodland which has re-grown since the area
was cleared. Aerial photographs show that the floodplain in the study area was largely
cleared of vegetation in 1971. The land immediately adjacent to the banks of the Murray River
has some tree cover.
No major soil stability or erosion issues were observed during any of the site inspections;
however erosion was observed on the banks of the Murray River at the site of the proposed
crossing (see Figure 6.20). The river banks consist of relatively easily eroded material which
has been stabilised along short lengths of the Victorian side of the river using retaining
structures and rock protection. The NSW side is apparently unmodified, with the principal
stabilisation being provided by the root mats of River Red Gum trees.
Stability of the river banks and potential for scour to occur is likely to form a consideration for
design of the proposed bridge. Observations along the Murray River (VicRoads GeoPave
2001) have indicated that only certain types of river bank improvements are satisfactory in
producing stabilisation. Rock protection has not been effective. Scour has occurred at the toe
of the rock layer, causing undermining and slippage. The root mats of mature River Red Gum
trees produce limited stabilisation, but undermining by river scour causes the trees to topple
and damage soils through overturning of the root mat.
Dispersive soils
Tests indicate that soils in the Coonambidgal Formation have low potential for dispersion,
while materials in the Shepparton Formation may be highly dispersive. These soils have the
potential to develop tunnel and/or gully erosion.
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Figure 6.20 River bank scour on the NSW side of the Murray River

Salinity
The NSW proposal would be mainly constructed on fill material, with minimal excavation for
piling. The potential to encounter saline soils in any large quantity is unlikely based on the
land formations in the study area and the low volumes of material that would be excavated
during construction.
Acid sulphate soils
An initial desktop study has indicated that the study area is not located within the coastal acid
sulphate soil area, and the risk of encountering acid sulphate soils is very low.
Soil contamination
A search of the OEH contaminated land register did not find any declared contaminated sites
located in or near the study area (see Appendix Q). There are no known historic land uses
that may have caused soil contamination in the study area.
Water quality
Water salinity in the Murray River in the region of Moama is typically likely to be in the range
of 50 to 150 microSiemens per centimetre (NSW Government water quality data).
The water quality of the Murray River at Echuca-Moama is sometimes affected by blooms of
‘blue-green algae’, which are actually cyanobacteria. The two most common types (genera) in
the Murray River are Anabaena and Microcystis.
The two semi-artificial billabongs located near Boundary Road and Forbes Street primarily act
as stormwater basins for the adjacent commercial precinct of Moama. Water quality in the
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billabongs is therefore heavily influenced by urban stormwater. Urban litter from Moama was
observed in the western billabong during aquatic ecology surveys (see section 6.2).
The water quality of the Murray River and its wetlands in the study area is affected by urban
and agricultural runoff.
The four main types of urban stormwater pollution (OEH 2015) are:


Litter, such as cigarette butts, cans, paper or plastic bags



Chemical pollution, such as detergents, oil or fertilisers



'Natural' pollution, such as leaves, garden clippings or animal droppings



Sediment pollution, such as soil erosion and runoff from building sites and unsealed
roads.

Agricultural runoff may contain farm chemicals and fertilisers that degrade water quality.
Agricultural runoff may also contain manure from stock, which can increase:


Biochemical oxygen demand



Levels of nutrients such as nitrogen



Levels of bacteria such as faecal coliforms.

Groundwater and salinity
The hydrogeology of the study area is based on a number of principal aquifer systems
(VicRoads Technical Consulting 2015). These include:




Shallow and water table aquifers:
-

Shepparton Formation (low yield and moderately saline)

-

Coonambidgal Formation (highly variable aquifers with variable, up to moderate yield
and low to very high salinity)

Deep confined aquifers:
-

Renmark Group and Murray Group Calivil Formation; typically contain sheet like
aquifers separated by coal seams and clays. Encountered at 60 to 130 metres depth
and usually 10 to 100 metres thick, containing water at moderate to high yields and
low to high salinity

-

Basement aquifers comprised of siltstones, mudstones, weathered granites and
volcanic rocks. Encountered at 10 to 60 metres depth, containing water at very low
yields and low to high salinity.

The shallow aquifers are those that are most likely to influence the construction of the NSW
proposal. The measured groundwater salinity levels in the study area would pose no risk to
the construction of the NSW proposal, nor is the NSW proposal expected to increase the
salinity levels in the aquifer.
Due to the proximity of the NSW proposal site to the Murray River, the water table is located
close to the ground surface (Cardno 2015). A registered bore is located about 900 metres
west of the NSW proposal site and 200 metres from the Murray River (NSW Government
2010). The bore was drilled in 1990 to a depth of 26.8 metres. The standing water level at the
time of the construction of the bore was 5.7 metres below ground surface.
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Generally, the level of the water table in the study area is likely to fluctuate with a range of
factors including proximity to the Murray River, soil type, location of aquifers, elevation,
season and rainfall.

6.3.3

Potential impacts

Construction
Soil erosion
There are no major geotechnical or soil constraints to the construction and long term
maintenance of the NSW proposal. The NSW proposal would be unlikely to cause any
substantial impacts to the geomorphic stability of the areas adjacent to the Murray River. As
noted in section 6.3.2, there is the potential for dispersive soils to occur in the NSW proposal
site. Overall, soil impacts are expected to be low due to the limited amounts of excavation
required for the NSW proposal. Stabilisation and revegetation would act to resist soil erosion
to the same extent achieved by existing vegetation.
Vegetation removal
About 5.08 hectares of vegetation would be removed from the Murray River floodplain.
Vegetation removal would expose soils to weathering processes, increasing the risk of
erosion and sedimentation.
Earthworks
The NSW proposal would involve earthworks (primarily using imported fill) over an area of
about five hectares. The NSW proposal would require minimal cut earthworks. The estimated
quantity of fill required for the NSW proposal is 95,000 cubic metres.
Loose fill may be eroded during rainfall events by runoff. Given the location of the NSW
proposal site on the Murray River floodplain, flooding of the construction site also has the
potential to cause erosion. Erosion of earthworks could cause mass movements of soils and
sedimentation of the Murray River, floodplain wetland and billabongs, and local drainage
lines. Sedimentation may also influence the vegetation and habitat of adjacent areas by
smothering groundcover vegetation and changing soil surface characteristics.
Construction of the bridge
Driven piles would be required for the foundations of the new bridges. The construction of the
bridge over the Murray River would be unlikely to significantly affect the geomorphic stability
of the river banks given that the bridge piers would be set back from the normal water level.
Construction of new roads
During construction of new roads there would be a risk of soil compaction from the movement
and operation of large machinery such as excavators, rollers and trucks. Heavy machinery
can disturb the surface of the soil, which increases the potential for erosion.
Relocation of utilities
The relocation of utilities in the vicinity of the Cobb Highway would involve soil disturbance by
trenching and underboring. The disturbance of soil by machinery could increase the potential
for soil erosion.
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Vehicle movements, including machinery and support vehicles
Machinery and support vehicles used for the construction of the NSW proposal and for the
relocation of utilities would be driven off road and would have the potential to transport excess
material onto sealed roads near the construction site.
Stockpiling
Material would be stockpiled at various stages during construction. Inadequately stabilised
stockpile material could erode in periods of high rainfall or windy conditions.
Landscaping
Landscaping activities would require minor earthworks that could lead to the erosion of
disturbed soils where they are not stabilised.
Soil contamination
Fuel and chemical spills
There is potential for fuel or chemical spills during construction, which may result in localised
contamination of soils. Spills could occur during refuelling or through leaking of hydraulic and
lubricating oil from plant and equipment. The potential for contamination from fuel and
chemical spills is considered to be low provided the safeguards and management measures
outlined in section 6.3.4 are implemented.
Exposure of contaminated soil
No known contaminated sites are located in or near the study area. Given the minimal
excavation required for the NSW proposal, it is unlikely that any soil contamination would be
exposed during construction. This would be further investigated during geotechnical
investigations to inform the detailed design of the NSW proposal.
Water quality
The introduction of pollutants from construction into the surrounding environment, if
uncontrolled, could potentially have the following impacts on the water quality of the Murray
River and floodplain billabongs:


Increased sediment load and organic matter causing adverse impacts to water quality in
the river and billabongs, such as increased turbidity. Provided safeguards and
management measures are implemented, the NSW proposal would be unlikely to
contribute significant amounts of sediment and organic matter to the Murray River and
floodplain billabongs



Gross pollutants (large waste items) entering the Murray River and floodplain billabongs



Reduced water quality in the Murray River and floodplain wetland and billabongs due to
an influx of man-made substances.

Construction activities could introduce additional materials to the Murray River and floodplain
billabongs, particularly during high rainfall events. Contaminants could include rubbish and
construction materials, and fuel or chemicals from accidental spills.
Water quality impacts could also occur through uncontrolled release of rinse water from plant
washing and concrete slurries.
The potential for construction water quality impacts to the Murray River and floodplain wetland
and billabongs and surrounding drainage lines is considered to be moderate, given their close
proximity to the NSW proposal site.
Echuca-Moama bridge crossing (New South Wales)
Review of environmental factors

151

Piling work near the Murray River and floodplain billabongs would be undertaken as driven
piles and would involve the use of coffer dams to reduce the potential for impacts on water
quality through sedimentation and spills.
Groundwater
The water table is located close to the ground surface (Cardno 2015) and would likely be
intercepted during construction of bridge piers. The construction of driven piles would be
unlikely to significantly affect any groundwater systems during construction.
The construction of the NSW proposal is not likely to affect groundwater levels, as these are
controlled by the river levels rather than groundwater recharge via infiltration. The NSW
proposal is not expected to increase the salinity levels in the aquifers (Cardno 2015).
Dewatering of excavations may be required where the water table is intercepted. The water
would be disposed of in accordance with the EPA Waste Classification Guidelines.
There is the potential for the NSW proposal to cause groundwater contamination during
construction through spills of fuels, oils and chemicals on the floodplain and leaching to the
water table.
Operation
Soils
The proposed road embankment on the Murray River floodplain would affect overland flows
during flood events. The embankment could cause increased scouring of the floodplain where
flows are concentrated, leading to erosion of soils. The hydrology impact assessment (Cardno
2015) found that the peak river flow velocity adjacent to pier locations during flooding would
be 1.4 metres per second. This could lead to scouring around piers. Scouring of the road
embankment could also occur, potentially leading to undermining of the road.
An increase in the amount and velocity of water runoff would be likely due to the construction
of the sealed road surface and road embankments, which could also contribute to scouring of
the floodplain and road embankment.
Potential scouring impacts during operation would be minimised through:


Design of the NSW proposal to minimise impacts to overland flows during flooding. It is
anticipated that detailed design would be able to mitigate the impacts of scour through
standard design



Revegetation of the road embankment to protect and stabilise soils during rainfall and
flooding events



Installation of water control structures and water detention basins to reduce the velocity of
water flows.

Water quality
Fuel and chemical spills
During operation, there is the potential for a spill of fuel or chemical, such as from a B-double
tanker, in the vicinity of the Murray River or the floodplain billabongs. The proposed bridges
have been designed to capture all runoff and to direct drainage to water detention basins on
the floodplain. A risk-based approach to the detailed design of the basins would take into
account spill risk and the basin volumes required to manage potential spill events.
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The ability of the bridge drainage network and water detention basins to prevent a spilled
contaminant entering the river and billabongs during periods of high rainfall would largely be
dependent on pre-existing environmental conditions at the time of the spill (ie rainfall, water
levels in stormwater detention basins and the level of saturation of the floodplain). These
conditions would also determine the travel time for contaminants to reach the floodplain and
river. In the unlikely event of a toxic chemical spill during high local rainfall when the
stormwater detention basins are at full capacity, there is a minor potential that the road design
would not be able to prevent the contaminant from entering the floodplain, and subsequently
the Murray River.
Despite this, when compared to the existing Murray River crossing at Echuca-Moama, the
NSW proposal is likely to reduce the risk of potential spills and water pollution during
operation through incorporating road design standards, improved drainage control and water
detention basins.
As the risk of contamination from spills cannot be completely removed through design for
such an event, Roads and Maritime would have in place an incident response plan to respond
to spill events.
General road runoff
General stormwater runoff from the road has the potential to impact on the water quality of the
river and floodplain billabongs. Operation of roads leads to the build-up of contaminants (such
as oil and heavy metals) on road surfaces, median areas and roadside corridors. During rain
events these contaminants can be transported by run-off into surrounding waterbodies and
lands. The permanent water detention basins would capture most of these contaminants. The
risk of contamination caused by sections of road that don’t drain to the water detention basins
is low due to their relatively small lengths and distance from the river and billabongs.
Scouring and sedimentation
Increased erosion caused by the floodplain embankment as described above could lead to
increased water turbidity in the Murray River and floodplain billabongs. Potential scouring and
associated sedimentation impacts are considered to be low.
Water quality impacts during maintenance activities
Bridge and road maintenance activities during operation may result in a spill of chemicals or
fuels. Maintenance activities could also disturb soils during cleaning of culverts and table
drains, potentially leading to sedimentation. Maintenance activities would generally be
infrequent. The potential for water quality impacts during maintenance of the road and bridges
would be minimised through implementing standard Roads and Maritime safeguards for
maintenance activities.
Groundwater
General stormwater runoff from the road has the potential to impact on the water quality of
groundwater quality in the same way that it may affect surface water quality (see ‘General
road runoff’ above).
The NSW proposal may increase the recharge of water to the water table through the
generation of additional runoff and concentration of flows. The water detention basins would
be designed to minimise seepage to the water table, including provision for compacted clay
lining.
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The operation of the NSW proposal is not likely to significantly affect groundwater levels, as
these are controlled by the river levels rather than groundwater recharge via infiltration. The
NSW proposal is not expected to increase the salinity levels in the aquifers (Cardno 2015).
Victorian EES
The soils, water quality and groundwater impacts of the Victorian component of the EchucaMoama bridge crossing have been assessed, and environmental management measures
identified, in chapters 16 and 17 of the EES and supporting specialist reports. The EES has
concluded that the Victorian component of the Echuca-Moama bridge crossing is unlikely to
have a significant impact on soils, water quality and groundwater. Refer to chapters 16 and 17
of the EES and the supporting specialist reports (in Appendices F and G of this REF) for
further detail.

6.3.4

Safeguards and management measures

Impact

Environmental safeguards

Responsibility

Timing

Soils and water
quality – soil
erosion,
sedimentation
and water quality



A soil and water management plan will
be prepared as part of the CEMP in
accordance with Roads and Maritime
specification G38 – ‘Soil and Water
Management’

Project manager
and contractor

Pre
construction



The soil and water management plan will
also address the following:


‘Code of Practice for Water
Management’ (RTA 1999) the Roads
and Maritime ‘Erosion and
Sedimentation Procedure’



The Blue Book - ‘Soils and Construction
– Managing Urban Stormwater Volume
1’ (Landcom 2004) and Volume 2
(DECC 2008a)



Technical Guideline: ‘Temporary
Stormwater Drainage for Road
Construction’ (Roads and Maritime
2011b)



Technical Guideline: ‘Environmental
Management of Construction Site
Dewatering’ (Roads and Maritime
2011c)



The soil and water management plan will
include but not be limited to:


A primary erosion and sedimentation
control plan and a maintenance
schedule for ongoing maintenance of
temporary erosion and sediment
controls



A sediment basin management plan to
guide appropriate management of runoff
during construction and operation



An incident emergency spill plan which
will include measures to avoid and
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Impact

Environmental safeguards

Responsibility

Timing

Project manager
and contractor

Pre
construction

Project manager
and contractor

Pre
construction

Project manager
and contractor

Construction

manage spillages of fuels, chemicals,
and fluids onto any surfaces or into any
adjacent/nearby waterways

Soils and water
quality – soil
contamination



The design will include scour protection
at locations subject to concentrated flows
(eg bridge abutments), as required.



The CEMP will include a contaminated
land management plan, which must
comply with the Contaminated Land
Management Act 1997, ‘Contaminated
Land Management Guideline’ (Roads
and Maritime 2013a), ‘Environmental
Incident Classification and Reporting
Procedure’ (Roads and Maritime 2014),
and EPA guidelines on contaminated
land management



The contaminated land management
plan will provide for:


Soils and water
quality –
groundwater

Soils and water
quality – soil
erosion

Areas of known contamination (if any)



Unexpected contamination finds



Any land contamination caused during
construction.



The soil and water management plan will
include measures to manage
groundwater that is unexpectedly
encountered during construction



The contractor will consider the beneficial
uses, quality and quantity of groundwater
when determining the ongoing
management of groundwater.



Sediment and erosion controls (including
sediment basins), clean water diversions
and culverts will be constructed and be
on line before the commencement of
earthworks



Sediment basins will be regularly
serviced and maintained to comply with
water quality and capacity requirements



Clearing of vegetation and
stabilisation/revegetation activities will be
carried out progressively to limit the time
disturbed areas are exposed to erosion
processes



Site stabilisation of disturbed areas will
be undertaken progressively as stages
are completed



Topsoil and mulch will each be
stockpiled separately for possible reuse
in landscaping and rehabilitation works



High risk soil erosion activities such as
earthworks will not be undertaken
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Impact

Environmental safeguards

Responsibility

Timing

Project manager
and contractor

Construction

Project manager
and contractor

Construction

immediately before or during high rainfall
or wind events

Soils and water
quality –
sedimentation

Soils and water
quality – water
contamination



Any material transported onto pavement
surfaces will be swept and removed at
the end of each working day



Erosion and sediment control measures
will be maintained until the works are
complete and areas are stabilised by
revegetation.



The stability of the river banks will be
protected as much as possible by
restricting construction work to within the
confined zone of the bridge



Where construction activities have the
potential to disturb the river banks,
measures will be put in place to minimise
erosion of soil from the river bank and
sedimentation, such as:


Laying geofabric on exposed soils and
disturbed areas on the river bank



Installing sediment netting down-slope
of disturbed areas



Waterway improvements and/or bank
stabilisation work will be completed
where required to allow for any changes
to flow characteristics caused by the
NSW proposal



Coffer dams will be installed around
bridge pier locations close to waterways
to reduce the potential for water quality
impacts through sedimentation and spills



Low lying areas of construction
formations and excavations that collect
stormwater or groundwater will be
dewatered in accordance with the soil
and water management plan and
Technical Guideline: ‘Environmental
management of construction site
dewatering’ (Roads and Maritime 2011c)



Removing trees from the river banks will
be avoided wherever possible. Where
tree removal is necessary, the stump and
roots will be retained where possible to
minimise destabilisation of the river bank.



All fuels, chemicals, and liquids will be
stored at least 50 metres away from any
drainage lines and will be stored in an
impervious bunded area within the
compound sites



Compounds and storage locations will be
located away from areas subject to
flooding wherever practicable
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Impact

Soils and water
quality – soil
contamination

Environmental safeguards


The refuelling of plant and planned
maintenance of machinery and plant will
be undertaken 50 metres away from
waterways



Machinery will be checked daily for leaks
of oil, fuel or other liquids



Control of dirty water will be managed
onsite to avoid release in to drainage
lines and/or waterways



Potable water will be used for wash down



Containment material will be used to
capture/filter water used in vehicle washdowns



Vehicle and plant wash downs and/or
concrete truck washouts will be
undertaken within a designated bunded
area with an impervious surface or will be
undertaken off-site



A facility for collecting, treating and
disposing of concrete wastes generated
during construction will be installed on
site



Vehicles and plant will be properly
maintained and regularly inspected for
fluid leaks



Visual monitoring of local water quality
(ie turbidity, hydrocarbon spills/slicks) will
be undertaken on a regular basis to
identify any potential spills or deficient
erosion and sediment controls. A record
will be kept of these inspections



Emergency spill kits will be kept on-site
at all times



All staff will be inducted about incident
and emergency procedures and made
aware of the locations of emergency spill
kits



Should a spill occur during construction,
the emergency response plan will be
implemented, and the Roads and
Maritime regional environmental
manager contacted. OEH will also be
notified as per Part 5.7 of the POEO Act.



In the event that indicators of
contamination are encountered during
construction (such as odours or visually
contaminated materials), work in the area
will cease until advice on the need for
remediation or other action is obtained
from an environmental consultant.
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Impact

Environmental safeguards

Responsibility

Timing

Soils and water
quality –
groundwater



If dewatering any excavations is
required, groundwater will be disposed of
in accordance with EPA waste
guidelines.

Project manager
and contractor

Construction

Soils and water
quality – soil
erosion and
sedimentation



Undertake surveillance to monitor the
effectiveness of landscaping and soil
stabilisation and erosion management
measures

Operation



Additional erosion management
measures will be implemented if the
measures implemented during
construction are not performing to
requirements. Measures may include remulching, inserted erosion control mats
or seeding with grass (hydroseeding).

Roads and
Maritime and
construction
contractor
(defects liability
period about two
years)



If a spill occurs during the operation of
the new road, maintenance contractors
or staff will implement an incident
response plan. Relevant agencies will be
contacted to manage the spill and
implement appropriate traffic control
measures.

Roads and
Maritime and
maintenance
contractors/staff

Operation

Soils and water
quality – spills

6.4

Hydrology and flooding

A hydrology impact assessment for the entire Echuca-Moama bridge crossing was completed
by Cardno (2015) (Appendix G), which documents the hydrological impacts of the NSW
proposal and proposed mitigation. The findings of the assessment are included below.

6.4.1

Methodology

Overview
The study area for the hydrology impact assessment covered a large area to ensure that the
hydrology model represented the flood flows within the system accurately (see Figure 6.21). It
also captured all impacts on the peak flood depths caused by the NSW proposal. The flood
impacts of the NSW proposal were assessed for current assets, values and uses of the land
in the study area.
The method for assessing the Echuca-Moama bridge crossing involved first defining the
existing flooding conditions based on current hydrology and landform. These conditions
formed the basis for assessing if there is likely to be any impact to peak flood levels or
behaviour. Bridge spans and mitigation structures were then defined and incorporated in the
modelling to identify a concept design that would minimise the flooding impacts of the NSW
proposal.
Previous studies
Cardno has completed three previous studies for the Echuca-Moama bridge crossing, which
contributed to the current study (Cardno 2009, Cardno 2010 and Cardno 2013).
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The hydrology used for modelling in these studies and the current study was based on the
‘Moama-Echuca Flood Study’, prepared for the NSW Department of Land and Water
Conservation and the Victorian Department of Conservation and Natural Resources (SKM
1997). The analysis in that report was based on a flood frequency analysis that used over 100
years of data (1865-1996), and was tested using hydraulic modelling methods.
Existing conditions
The existing hydrological conditions for the study area were developed by assessing the
Murray River and Campaspe River systems for a range of flood conditions.
Hydraulic model setup
The hydraulic model was built using the SOBEK modelling package. The modelling has used
information including river cross sections, bridges, culverts and surface elevations. This
information was used to develop the hydraulic model, which was then used to simulate the
hydrology.
The existing ground surface elevations were generated from:


Land survey data provided by VicRoads in December 2008



One metre elevation grid provided by the North Central Catchment Management
Authority in January 2009. This data originated from the Murray Darling Basin Authority,
and was captured in 2001.

In assessing the impact of the Echuca-Moama bridge crossing, a range of flood events were
modelled.
A detailed description of the methodology is provided in the hydrology impact assessment in
Appendix G.
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Figure 6.21 Hydrology impact assessment study area

6.4.2

Existing environment

The study area is comprised of two river systems; the Murray River floodplain and the
Campaspe River floodplain. The Murray River is the larger of the two systems. The
Campaspe River confluence with the Murray River is downstream of Echuca-Moama.
The Murray River is Australia’s longest river at over 2500 kilometres in length. Upstream of
Echuca, the Murray River catchment is highly regulated due to large dams, the biggest of
which is Lake Hume. The regulation of the Murray River has substantially reduced the
frequency of floodplain inundation. Flows in the Murray River are regulated to deliver water for
irrigation primarily in the months October to March, when flows are at their highest. Flows
during winter are generally lower.
The regulated nature of the system and the large catchment area result in long warning times
for flooding and a slow rise in peak flood levels. Flood levels can remain elevated for long
durations, extending into weeks for widespread flood events upstream of Echuca.
The Murray River floodplain at Echuca is over one kilometre wide and the primary gauge at
the Echuca Wharf has flood warning levels including:


Minor flooding at 93.50 metres (measured from Australian Height Datum (AHD))



Moderate flooding at 93.90 metres AHD



Major flooding at 94.40 metres AHD.

The most recent notable flood was in January 2011. This flood reached a peak level of 92.85
metres AHD at the gauge, which was below the minor flood risk at the gauge.
A natural levee exists between the Murray River floodplain and the urban area of Moama,
with a height difference of about two metres. The elevation of the floodplain varies from 91
metres to 94 metres above sea level, while the height of the land surface above the floodplain
in the Moama urban area is greater than 96 metres above sea level. Constructed levee banks
exist around the Moama urban area on the eastern side of the Moama township, about 1.6
kilometres from the NSW proposal site.
Two small billabongs and a dam exist on the floodplain in the vicinity of Boundary Road and
Forbes Street, immediately adjacent to the NSW proposal site. These billabongs are fed by
stormwater runoff from the Moama urban area, and would link with the Murray River during
flood events with a two to five year average recurrence interval. The floodplain is dominated
by River Red Gum vegetation of varied age structure.
Across the study area, the hydrology of the Murray River is complex due to the interactions of
the Murray River floodplain with the Campaspe River floodplain. Flooding in NSW is however
directly influenced by the Murray River.
Modelled Murray River flows and levels for various flood events (average recurrence intervals
– ARI) at Echuca (SKM 1997) are provided in Table 6.9.
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Table 6.9

Design flows and levels – Murray River at Echuca Wharf (SKM 1997)
3

Design ARI (years)

Estimated Murray flow (m /s)

Design peak level (m AHD)

10

1055

94.45

20

1195

94.85

50

1343

95.20

100

1431

95.45

200

1505

95.60

Much of the Murray River floodplain has depths greater than 1.5 metres in the 20 year and 50
year ARI flood events (see Figure 6.22 and Figure 6.23) and depths greater than 2.5 metres
in the 100 year ARI flood event (see Figure 6.24).
The velocity of floodwaters in the Murray floodplain is typically about 0.3 metres per second.
Within the main river channel, velocities can be greater than one metre per second, but are
typically below 1.5 metres per second.
Downstream of the confluence of the Campaspe River and Murray River, the floodplain is
well-defined and narrow (with a width of about one kilometre). In this area, depths are
generally greater than 1.5 metres in the 20 year ARI flood event and greater than three
metres in the 100 year ARI flood event.
The section of the proposed road in the north of the study area, near the Cobb Highway, is
situated on higher ground. The land surface in this area is above the 100 year ARI flood level.
The extent of flooding in the study area does not vary greatly between flood events of
different magnitude (see Figure 6.22, Figure 6.23 and Figure 6.24).
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Figure 6.22 Existing flood conditions – 20 year ARI
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Figure 6.23 Existing flood conditions – 50 year ARI
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Figure 6.24 Existing flood conditions – 100 year ARI
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6.4.3

Potential impacts

Construction
Minor flood impacts could occur during construction through impedance of flows by
stockpiles, plant and other structures associated with the construction site. Given the
outcomes of the modelling completed for the final proposed road (see following section), this
would be unlikely to cause any significant flooding impacts.
Flooding during construction also has the potential to cause disruption to construction
activities and damage to plant and equipment. For large flood events at Echuca-Moama,
there is generally a lag time of five to six days before impending flood events reach the towns.
It is therefore possible to locate site compounds and stockpile sites on the floodplain with
measures in place for relocating away from the floodplain at short notice.
Soil erosion at the NSW proposal site could also occur during flooding, as identified in section
6.3.3.
Operation
Due to the low slope of the river channel bed, the Murray River floodplain is sensitive to
changes in landform. Depending on the level of change in the floodplain, flooding impacts can
occur kilometres upstream or downstream of a development on the floodplain. Flooding and
hydrology impacts were considered for the worst case scenario for each design event.
Roads and Maritime and VicRoads have considered flooding impacts and overall project
costs when developing the road and bridge designs. The concept designs incorporate bridge
lengths that minimise flooding impacts while also maintaining the affordability of the EchucaMoama bridge crossing.
The bridges include:


Murray River bridge (650 metres) – at the 100 year ARI flood level plus freeboard



Floodplain bridge (45 metres) – at the 100 year ARI flood level plus freeboard.

The modelled results for the 20 year ARI flood event (see Figure 6.25) show that the NSW
proposal would have only a small impact on the peak flood levels around the bridge structure.
The modelled results for the 50 year ARI flood event (see Figure 6.26) show that the NSW
proposal would largely maintain peak flood levels at current levels. The modelled results for
the 100 year ARI flood event (see Figure 6.27) show that the NSW proposal would maintain
the majority of peak flood levels to within 2.5 centimetres of existing levels across the
floodplain.
Overall, the proposed bridges would allow flows through the floodplain during floods, and
flood behaviour would not be significantly altered. The NSW proposal is expected to have
only minor flood impacts.
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Figure 6.25 Flood impact assessment – 20 year ARI difference plot (developed versus existing)

Figure 6.26 Flood impact assessment – 50 year ARI difference plot (developed versus existing)

Figure 6.27 Flood impact assessment – 100 year ARI difference plot (developed versus existing)

Flood Prone Land Policy and Murray REP
The NSW proposal would be consistent with the NSW Flood Prone Land Policy (see section
2.1.4) in that it would not cause any significant flooding impacts on surrounding land uses.
In relation to the flooding planning principles of the Murray REP in Table 4.1 (section 4.2.2), it
is considered unlikely that the NSW proposal would significantly compromise the principles of
the Murray REP.
Victorian EES
The hydrology and flooding impacts of the Victorian component of the Echuca-Moama bridge
crossing have been assessed, and environmental management measures identified, in
chapter 16 of the EES and supporting specialist report. In summary, the environmental
management measures are:


Risk would be managed by implementing VicRoads standard environmental protection
measures as outlined in Chapter 20 and EES Technical Appendix O – Section 177
Environmental Management. No Project-specific environmental management measures
were identified



Incorporate management practices or design solutions in consultation with the North
Central Catchment Management Authority.

The EES has concluded that the Victorian component of the Echuca-Moama bridge crossing
is unlikely to have a significant impact on hydrology and flooding. Refer to chapter 16 in the
EES and the supporting specialist report (in Appendix G of this REF) for further detail.

6.4.4

Safeguards and management measures

Impact

Environmental safeguards

Responsibility

Timing

Hydrology and
flooding –
proposed works
result in change
to hydraulic
conditions



During detailed design, structures within
waterways (such as culverts) will be sized
and sited to minimise afflux, consistent
with Murray Darling Basin Authority
requirements.

Project manager
and contractor

Pre
construction

Hydrology and
flooding –
construction risk
of impact on the
floodplain
function during a
flood event



Weather and flood warnings will be
monitored and plans established for each
stage of construction to minimise flooding
impacts

Project manager
and contractor

Construction



In the event of a flood warning, equipment
and blockages on the floodplain will be
removed wherever possible.

6.5

Noise and vibration

A noise and vibration impact assessment was completed for the NSW proposal by Renzo
Tonin & Associates (2015) (Appendix H) and is summarised below.
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6.5.1

Methodology and policy setting

The study area for the noise impact assessment in NSW encompasses the area within which
receivers (including residences and businesses) may be affected by noise from the NSW
proposal. The study area in NSW is defined as the area within 300 metres of the centreline of
the proposed road (see Figure 6.28). Receivers located within the study area are considered
to be potentially affected by noise associated with construction and operation of the NSW
proposal.
To assess the potential noise and vibration impacts arising from construction and operation of
the NSW proposal, an assessment has been undertaken with consideration to the following:


‘NSW Interim Construction Noise Guideline’ (DECC 2009a)



‘NSW Road Noise Policy’ (DECCW 2011)



‘Environmental Noise Management Manual’ (RTA 2001)



‘Assessing Vibration: A Technical Guideline’ (DEC 2006)



‘NSW Industrial Noise Policy’ (EPA 2000).

For the purpose of this assessment, construction noise has been assessed for day, evening
and night periods. Hours of work are described in section 3.3.2.
Noise assessment methodology
Noise monitoring
Background noise monitoring was undertaken at the locations listed in Table 6.10, which are
shown in Figure 1.3.

Table 6.10

Noise monitoring locations

Site

Address

Measurement point

Date

NSW1

River Country Inn, 79-81
Meninya Street

1m from southwest façade – reception
building.

15-22 Sep 2014

NSW2

River Country Inn, Francis
Street

1m from north façade – water tank.

15-22 Sep 2014

NSW3

2 Boundary Road

1m from east façade.

August 2008

Notes:

1. Noise monitoring was not undertaken at Madison Spa Resort, as background monitoring at
other locations was considered to be suitable for modelling background noise levels at this
location.
2. Monitoring was undertaken during two different time periods. The monitoring data are
background levels which exclude intermittent noise such as traffic. As there has been no
substantial development nearby since the 2008 monitoring, all datasets are applicable for the
construction noise assessment.

Construction noise source emissions
Table 6.11 lists construction plant and equipment likely to be used by the contractor to carry
out the necessary construction work for the proposed road. The sound power levels for the
majority of activities presented in this table are based on maximum levels given in Table D2 of
Australian Standard 2436 - 1981 ‘Guide to Noise Control on Construction, Maintenance and
Demolition Sites’, information from past projects and information held in library files.
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Table 6.11

Typical construction equipment and sound power levels, dB(A)

Activity
Corridor clearing

Bulk earthworks

Drainage

Bridge piers

Pavement

Construction
compound/s

Equipment used

Sound power level (dBA)

Bulldozer

116

Excavator

108

4-5 horsepower chainsaw

114

Tub grinder/ mulcher

116

Dump trucks

108

Bulldozer

116

Scraper

110

Rock crusher

113

Excavator

108

Dump truck

108

Road truck

108

Compactor

113

Water cart

107

Backhoe

104

Excavator

108

Compactor

113

Dump truck

108

Piling (bored)

111

Piling (driven)

137

Piling (vibratory)

125

Batch plant

111

Paver

114

Road truck

108

Concrete saw

103

Asphalt truck/sprayer

106

Agitator

103

Roller

118

Front end loader

113

Dump truck

108

Compressor

98

Welding equipment

105

Light vehicles

103

Heavy vehicles

106

Generator

104
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Figure 6.28 Noise and vibration assessment study area

Construction noise criteria
The Interim Construction Noise Guideline (DECC 2009a) provides guidance for assessing
construction noise.
Construction noise management levels are identified in the guideline for affected residential
receivers and are shown in Table 6.12. The highly noise affected level (75 dB (A)) represents
the level above which strong community reaction to noise is likely.
The rating background level (RBL) is used when determining the management level. The RBL
is the overall single-figure background noise level measured in each relevant assessment
period (during or outside the recommended standard hours).
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Table 6.12

Construction noise management levels

Time of day

Management level LAeq (15min)

Recommended standard hours:
Monday to Friday 7am to 6pm, Saturday 8am to 1pm, and
no work on Sunday or public holidays

Noise affected RBL + 10dB

Outside recommended standard hours

Noise affected RBL + 5dB

Highly noise affected 75 dB(A)

For construction activities proposed outside of standard hours, strong justification for the work
is required and all feasible and reasonable noise mitigation measures must be implemented.
Construction works would generally occur during standard construction hours only. Based on
the background noise levels measured (see Table 6.19), the construction noise management
level for the residential receivers potentially affected by the NSW proposal is summarised in
Table 6.13.

Table 6.13

Summary of construction noise management levels for residential
receivers

Time of day

Management level LAeq (15min)

NSW proposal noise management level
LAeq (15min)

During recommended
standard hours (day)

RBL + 10 dB(A)

55 + 10 = 65 dB(A)

Operational road traffic noise criteria
The ‘NSW Road Noise Policy’ sets out non-mandatory traffic noise assessment criteria for
residential receivers near new roads and redevelopment of existing roads. The target levels
should aim to be achieved at project opening and 10 years after project opening. The
operational noise criteria under the Road Noise Policy and relative increase criteria for the
NSW proposal are summarised in Table 6.14.

Table 6.14

Operational road noise criteria

Location

Facade

Noise level
Day/night

Assessment
criteria

Leq, dB(A)
2 Boundary Road

Madison Spa
2, 3
Resort
Notes:

1

Day (15hr)

52

55

Night (9hr)

47

50

Day (15hr)

52

55

Night (9hr)

47

50

East

West

1. Noise monitoring results from 2011 assessment adopted. Based on maximum traffic volume
growth rates it is assumed that existing 2014 noise levels and associated assessment criteria
will not differ from 2011 assessment.
2. Note that hotels are not eligible for mitigation under NSW policy.
3. Existing noise levels based on modelling.
4. River Country Inn not included due to low modelled noise impacts (see Table 6.22).
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With respect to the Road Noise Policy, assessment of monitoring and modelling results has
shown that for the NSW proposal, compliance with the 15 hour ‘Day’ criterion implies
compliance with the 9 hour ‘Night’ criterion.
For the purpose of this assessment, each guest room in the Madison Spa Resort is assumed
to be a permanent residence. It is noted that hotels are not eligible for mitigation under NSW
policy, however Roads and Maritime has agreed that the resort would be considered eligible
for mitigation, to be consistent with overall mitigation measures proposed for the EchucaMoama bridge crossing. Note that residential receivers beyond the receivers adjacent to the
NSW proposal site are deemed to comply with the requirements of the respective polices if
compliance is achieved for those receivers.
Traffic noise modelling
Traffic noise modelling was undertaken implementing the Calculation of Road Traffic Noise
1988 (CoRTN) algorithm in CadnaA noise prediction software. CoRTN and CadnaA are
accepted and approved for use by VicRoads, Roads and Maritime and the NSW Environment
Protection Authority (EPA). The Traffic and Transport Impact Assessment prepared by
Jacobs (2015) (Appendix P) provided traffic volume data, including the composition of heavy
vehicles, in the form of 24 hour traffic count totals for each year of assessment 2014, 2029
and 2044. Hourly traffic volumes were obtained by applying the traffic-time profile at the
existing Murray River bridge.
Vibration assessment methodology
Construction vibration levels
Construction equipment/activities most likely to cause vibration include pile drivers,
jackhammers, bulldozers, vibratory rollers and trucks. Typical vibration levels from these
items are summarised below.

Table 6.15

Typical ground vibration levels

Activity

Typical ground vibration

Driven piling

20-40mm/s at a distance of 10m, dependent on the blow energy used (20-60
kilojoules); 7-12mm/s at 20m; and 2-3.5mm/s at 100m.

Bored piling

4mm/s to 5mm/s at a distance of about 5m, and 1.5mm/s at 10m. At distances
greater than 25m, vibration are usually below 0.6mm/s, and at 50m or more
vibration are usually below 0.1mm/s.

Bulldozers

Typical ground vibration from bulldozers range from 1mm/s to 2mm/s at
distances of approximately 5m and at distances greater than 20m, vibration
levels are usually below 0.2mm/s.

Compactor

Compactors typically generate 20mm/s at distances of approximately 5m,
2mm/s at distances of 15m. At distances greater than 30m, vibration are
usually below 0.3mm/s.

Jackhammers

Typical ground vibration from jackhammers range from 1mm/s to 2mm/s at
distances of approximately 5m. At distances greater than 20m, vibration levels
are usually below 0.2mm/s.

Vibratory rollers

Ground vibration caused by vibratory rollers can range up to 1.5mm/s at
distances of 25m. Higher levels could occur at closer distances, however, no
damage would be expected for any building at distances greater than
approximately 12m (for a medium to heavy roller).
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Activity

Typical ground vibration

Truck traffic

Typical vibration from heavy trucks passing over normal (smooth) road
surfaces generate relatively low vibration levels in the range of 0.01 - 0.2mm/s
at the footings of buildings located 10 - 20m from a roadway. Very large
surface irregularities can cause levels up to five to ten times higher.

Construction vibration criteria
The effects of ground vibration on buildings near construction sites may be broadly defined by
the following three categories:


Category 1 – Human comfort: vibration in which the occupants or users of the building are
inconvenienced or possibly disturbed



Category 2 – Effects on building contents: vibration where the building contents may be
affected



Category 3 – Effects on building structures: vibration in which the integrity of the building
or structure itself may be prejudiced.

In general, vibration criteria for human disturbance (Category 1) are more stringent than
vibration criteria for effects (Category 2) on building contents and building structural damage
(Category 3). Hence, compliance with the more stringent limits dictated by Category 1, would
ensure that compliance is also achieved for the other two categories.
Human comfort
Vibration criteria have been set with consideration to ‘Assessing Vibration; a technical
guideline’ (DECC 2006). This document provides criteria which are based on the British
Standard BS 6472-1992 ‘Evaluation of human exposure to vibration in buildings (1 Hz to 80
Hz)’.
Vibration sources are defined as continuous, impulsive or intermittent (defined in section
5.1.2.3 of the noise assessment in Appendix H). Preferred and maximum values for
continuous and impulsive vibration are defined in Table 6.16.

Table 6.16

Preferred and maximum weighted rms values for continuous and
2
impulsive vibration acceleration (m/s ) 1-80Hz

Location

Preferred
values

Maximum
values

Assessment
1
period

z-axis

x- and
y- axis

z-axis

x- and
y- axis

Daytime

0.010

0.0071

0.020

0.014

Night-time

0.007

0.005

0.014

0.010

Daytime

0.30

0.21

0.60

0.42

Night-time

0.10

0.071

0.20

0.14

Continuous vibration
Residences
Impulsive vibration
Residences
Notes:

1

Daytime is 7.00 am to 10.00 pm and night-time is 10.00 pm to 7.00 am
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Intermittent vibration is assessed using vibration dose values. These are defined in Table
6.17.

1.75

Table 6.17

)

Acceptable vibration dose values for intermittent vibration (m/s
Daytime

Location
Residences

1

Night-time

1

Preferred
values

Maximum
values

Preferred
values

Maximum
values

0.20

0.40

0.13

0.26

Notes: 1. Daytime is 7.00 am to 10.00 pm and night-time is 10.00 pm to 7.00 am

Effects on building contents
The typical frequency range of road and bridge construction induced ground vibration is
approximately 8 Hz to 100 Hz. Over this range the threshold of visible movement of building
contents such as plants, pictures, blinds etc. is approximately 0.5 millimetres per second. At
vibration levels higher than 0.9 millimetres per second, audible rattling of loose objects such
as crockery can be expected.
Structural damage to buildings
There is currently no Australian Standard for assessment of building damage caused by
vibrational energy. However, the British Standard 7385 ‘Part 2 Evaluation and measurement
of vibration in buildings’ can be used as a guide to assess the likelihood of building damage
from ground vibration. BS7385 suggests levels at which ‘cosmetic’, ‘minor’ and ‘major’
categories of damage might occur.
The German standard DIN 4150 ‘Part 3 – Structural vibration in buildings - Effects on
Structures’, also provides recommended maximum levels of vibration that reduce the
likelihood of building damage caused by vibration. This standard too, presents recommended
maximum limits over a range of frequencies measured in any direction at the foundation or in
the plane of the uppermost floor.
The minimum ‘safe limit’ of vibration at low frequencies for residential dwellings is five
millimetres per second. This increases as the frequency content of the vibration increases.
These values are presented in Table 6.18 and are generally recognised to be conservative.

Table 6.18

Structural damage criteria for short term vibration on structures
Vibration velocity, mm/s

Line

1

2

At foundation at frequency of:

Plane of
floor
uppermost
storey

Less than
10Hz

10Hz to
50Hz

50Hz to
1
100Hz

All
frequencies

20

20 to 40

40 to 50

40

5

5 to 15

15 to 20

15

Type of Structure

Buildings used for commercial
purposes, industrial buildings and
buildings of similar design
Dwellings and buildings of similar
design and/or use
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Vibration velocity, mm/s

Line

At foundation at frequency of:

Plane of
floor
uppermost
storey

Less than
10Hz

10Hz to
50Hz

50Hz to
1
100Hz

All
frequencies

3

3 to 8

8 to 10

8

Type of Structure

3

Structures that because of their
particular sensitivity to vibration,
do not correspond to those listed
in Group 1 or 2 and have intrinsic
value (eg buildings under a
preservation order)

Notes:
1. At frequencies above 100 Hz the values given in this column may be used as minimum values.

6.5.2

Existing environment

Sensitive noise receivers are present at the northern end of the NSW proposal alignment,
including residential areas (see Figure 6.28). These receivers are in close proximity to the
Cobb Highway and as a result are already subject to noise from the existing road. Most of the
sensitive receivers are on the eastern side of the Cobb Highway. The closest sensitive
receiver is the Madison Spa resort, which is about two metres from the NSW proposal site at
its closest point.
Table 6.19 provides a summary of noise monitoring results in terms of the LAeq 15 hour and 9
hour metrics determined in general accordance with the NSW Road Noise Policy.

Table 6.19

Summary of existing noise levels in NSW
Leq (15hr)
dB(A)

Leq (9hr)
dB(A)

Traffic on the Cobb Highway / Meninya
Street dominated noise levels at this
site. The noise monitor was located
about 60m from the highway.

59

50

The noise environment at this location
was dominated by naturally occurring
sounds in rural suburban areas and
distant traffic on Cobb Highway /
Meninya Street. The noise monitor was
located about 100m from Cobb
Highway / Meninya Street.

52

47

The noise environment at this location
was dominated by naturally occurring
sounds in rural suburban areas and
distant traffic on Cobb Highway /
Meninya Street. The noise monitor was
located about 140m from Cobb
Highway / Meninya Street.

52

47

Site

Address

Site Description

NSW1

River Country Inn, 79
81 Meninya Street

NSW2

River Country Inn,
Francis Street

NSW3

2 Boundary Road

1

2

Notes:
1. Noise monitoring at this location conducted in previous studies.
2. Distance from road to noise monitoring location estimated from centreline of existing carriageway.
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6.5.3

Potential impacts

Twenty-eight residential and motel receivers (identified as ‘M1’ to ‘M28’) have been assessed
(refer to section 6.1.5 and Appendices H to J of the noise and vibration assessment in
Appendix H of this REF).
Construction
Noise
Noise levels at any receivers resulting from construction would depend on the location of the
receptor with respect to the area of construction, shielding from intervening topography and
structures, and the type and duration of operation being undertaken. Furthermore, noise
levels at receivers would vary substantially over the total construction program due to the
transient nature and large range of plant and equipment that could be used.
A range of noise levels has been calculated for each activity. This includes a scenario with the
quietest plant items operating alone, and a scenario with a typical configuration of plant items
operating concurrently. The predicted noise levels are based on typical distances from road
construction activities to noise assessment locations. Table 6.20 summarises the predicted
noise levels at a range of set distances.

Table 6.20

Predicted construction noise level range at receivers

Distance from
work (m)

Noise level from construction activity, dB(A)
Corridor
clearing

Bulk
earthworks

Drainage

Bridge
piers

Pavement

25

72-81

70-86

68-78

75-101

67-80

50

66-75

64-80

62-72

65-95

61-74

75

63-72

61-76

59-69

66-92

58-71

100

60-69

58-73

56-66

63-89

55-68

125

58-67

56-71

54-65

61-87

53-66

150

56-65

54-69

52-63

59-85

51-64

200

53-63

51-66

50-60

57-83

49-62

250

52-61

50-63

48-58

55-81

47-60

300

50-59

48-61

46-57

53-79

45-58

400

49-58

47-60

45-56

51-77

44-57

500

46-55

36-56

42-52

49-75

41-54

Based on the construction noise levels predicted above, there is potential for construction
noise to cause a nuisance during working hours at sensitive receivers, particularly for
residences within 100 metres of the NSW proposal site. The level of impact would depend on
the type of activity, as described below.
Corridor clearing
The following observations are made in relation to noise generated by vegetating clearing
activities during construction:


Noise levels generated during corridor clearing are likely to be of relatively short duration
(three to four weeks), depending on the level of clearing required
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The noisiest plant on site is likely to be the tub grinder/mulcher, which may generate
levels of 74 to 78 dB(A) at receivers 30 to 50 metres from the alignment



Typical activities are likely to include a bulldozer, dump truck and chainsaw operating
concurrently. This is likely to produce noise levels of 75 to 79 dB(A) at the nearest
receivers 30 to 50 metres from the alignment, where there is no shielding provided



Noise levels between 50 and 69 dB(A) may occur at most residences 100 to 300 metres
from the alignment. Beyond 300 metres it would be difficult to determine impacts due to
other noise sources



Considering the majority of the activities are near less populated areas on the floodplain,
it is anticipated that noise impacts would be low. Noise impacts are however possible in
most areas and management and/or mitigation measures would be implemented to limit
potential impacts, as described in section 6.5.4.

Bulk earthworks and drainage
The following observations are made in relation to noise generated by bulk earthworks and
drainage activities during construction:


Bulk earthworks are likely to be the longest duration activities and are likely to produce
the highest noise levels. The duration of works in each area would vary depending on the
extent of work required



The noisiest activities, although unlikely to occur, would be those associated with rock
breaking, ripping and rock crushing. It is expected that there would be limited shielding
provided by the topography from works carried out at-grade or fill



Noise generated by earthworks and drainage are likely to result in noise levels of 68-86
dB(A) for receivers within 25 metres of the alignment and noise levels of 62-80 dB(A) for
receivers within 50 metres



Considering the majority of the earthworks are near less populated areas on the
floodplain, it is anticipated that noise impacts would be low. Noise mitigation measures
would be implemented to minimise noise impacts, as described in section 6.5.4.

Pavement
The following observations are made in relation to noise generated by pavement activities
during construction:


The paving process is likely to be relatively short term in each area. However some plant,
particularly pavement laying machines, is relatively noisy and may cause noise impacts
when operating in proximity to residences. Noise generated by the paving process is
likely to result in noise levels of 67 to 80 dB(A) for receivers within 25 metres of the
alignment and noise levels of 61 to 74 dB(A) for receivers within 50 metres



Noise management and/or mitigation measures would be required to minimise noise
impacts, as described in section 6.5.4.

Construction compounds
At the current stage of planning, the locations of the construction compounds are not known.
There is potential for compound activities to cause noise impacts at the nearest affected
assessment locations, particularly during site establishment, when heavier machinery is likely
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to be in use. Noise management and/or mitigation measures would be implemented as
described in section 6.5.4.
Night work
It is not anticipated that night work would be required, although this would be considered
where it may reduce impacts to the public and local community.
Before any out of hours work, the Roads and Maritime Environment Manager would be
consulted and would advise on any additional assessment requirements. Any out-of-hours
works would be subject to approval by Roads and Maritime and would be in accordance with
the Roads and Maritime ‘Environmental Noise Management Manual 2001: Practice Note vii –
Road works Outside of Normal Working Hours’ (RTA 2001). This would include notifying any
nearby residents in advance of out of hours work.
Vibration
The relationship between vibration and the probability of causing human annoyance or
damage to structures depends on the magnitude of the vibration source, the particular ground
conditions between the source and receiver, the foundation-to-footing interaction and the
large range of structures that exist in terms of design (eg dimensions, materials, type and
quality of construction and footing conditions).
Table 6.21 identifies indicative minimum ‘buffer’ distances to avoid human discomfort.

Table 6.21

Minimum buffer distances for vibration impacts (human discomfort)

Plant item

Recommended minimum buffer distance (m)

Driven piling

>100

Bored piling

40

Bulldozers

5

Hydraulic rock breakers - light

10

Hydraulic rock breakers – heavy

30

Compactor

30

Jackhammers

5

Vibratory rollers - light

5

Vibratory rollers - medium

12

Vibratory rollers - heavy

25

Truck movements

10

Driven piling would be located more than 100 metres from residences and is considered
unlikely to cause significant human discomfort.
There is the potential for compactors and vibratory rollers to cause discomfort where work
occurs in close proximity to residential areas. The closest sensitive receiver to these activities
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is the Madison Spa Resort, which would likely be about 15 metres away. Consideration would
be given to the construction activities used in the vicinity of sensitive receivers and
recommended buffer distances to avoid vibration impacts. Noise management and/or
mitigation measures would be implemented as described in section 6.5.4.
Where compliance with the more stringent human annoyance criteria is achieved, structural
damage criteria would also be achieved. Work involving compactors and vibratory rollers in
close proximity to buildings has some potential to cause structural damage. This includes the
heritage-listed Cranford House, located adjacent to the northern end of the NSW proposal site
(refer to section 6.8 and Figure 6.42). The potential for activities to cause structural damage
would need to be confirmed once construction methods have been finalised. Potential
vibration impacts would be adequately managed with implementation of the safeguards and
management measures described in 6.5.4.
Operation
Road traffic noise
The following assessment of road traffic noise impacts during operation relates to three
scenarios; ‘no project’, ‘without mitigation’ and ‘with mitigation’ for the design year 2029. The
‘with mitigation’ scenario relates to traffic noise levels that would occur with the
implementation of preferred mitigation options. These mitigation options are provided in
section 6.5.4.
The results for each of the receivers adjacent to the NSW proposal site are provided in Table
6.22. Values shown in red exceed the relevant noise criteria. Noise contour maps that show
the predicted noise levels for all three scenarios are shown in Appendices H, I and J of the
noise and vibration impact assessment in Appendix H of this REF.
The re-opening of Francis Street has the potential to result in increased operational noise
levels for residences in this area of Moama due to an increase in passing traffic. Any
increases in noise would be minimal, as heavy vehicles would not be permitted to use Francis
Street. The predicted noise levels below indicate there would be no increase in noise levels at
receivers M12 and M13, which are located on Francis Street.

Table 6.22

Receiver

Predicted traffic noise levels in NSW – sensitive receivers

Noise
8
criteria

Estimated noise
level at sensitive
receiver

Noise level at sensitive
receiver due to
alignment

No project 2029

Without
mitigation

With
mitigation

Change in noise level
compared with 'no
project'
Without
mitigation

With
mitigation

4

16

13

M1

55

48

64

61

M2

55

56

67

65

4

11

9

M3

55

54

66

55

12

7

1

M4

NA

66

65

64

-1

-2

M5

NA

66

65

64

-1

-2

M6

NA

66

65

64

-1

-2
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Receiver

Noise
8
criteria

Estimated noise
level at sensitive
receiver

Noise level at sensitive
receiver due to
alignment

Change in noise level
compared with 'no
project'

No project 2029

Without
mitigation

With
mitigation

Without
mitigation

With
mitigation

M7

NA

66

65

64

-1

-2

M8

NA

65

65

64

0

-1

M9

NA

65

65

65

0

0

M10

NA

63

63

63

0

0

M11

NA

57

58

58

1

1

M12

NA

55

55

55

0

-1

M13

NA

59

59

59

0

0

M14

NA

58

58

58

0

0

M15

NA

58

58

58

0

0

M16

NA

55

55

55

0

0

M17

NA

56

57

57

1

1

M18

NA

58

59

59

1

1

M19

NA

55

56

56

1

1

M20

NA

69

70

70

1

1

M21

NA

58

58

58

0

0

M22

NA

52

53

53

1

1

M23

NA

53

53

53

0

0

M24

NA

52

52

52

0

0

M25

NA

51

52

52

1

1

M26

NA

52

53

53

1

1

M27

NA

51

53

53

2

2

M28

NA

50

51

51

1

1

Notes:

1. ‘No Project’ noise levels are based on CoRTN modelling for the year 2029, as ambient noise
levels at the receiver locations are affected by road traffic noise.
2. Red refers to values exceeding noise criteria.
3. Leq 15hr metric describes performance during the day period. Compliance during the day
period results in compliance with the Leq 9hr metric, which applies to performance during the
night period.
4. It is proposed that the property at 2 Boundary Road would be treated architecturally.
External noise levels would therefore not be mitigated beyond that provided by the proposed
low noise pavement.
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5. Criteria not assessed for receivers with no or minimal increases in noise.
6. Receivers (shown in Appendices H, I and J of the noise and vibration impact
assessment in Appendix H of this REF
M1 and M2 – 2 Boundary Road
M3 and M4 – Madison Spa Resort
M5 to M10 – River Country Inn, 79-81 Meninya Street
M11 and M12 – River Country Inn, Francis Street
M13 – Francis Street residence
M14 to M28 – receivers east of the Cobb Highway
7. Numbers vary slightly from noise and vibration assessment due to correction for a
mathematical error.
8. Receivers noted with ‘NA’ for noise criteria were not assessed against criteria due to having
no, or minimal, increases in noise levels.

It is assessed that noise criteria would be exceeded at three sensitive receivers without
implementation of noise mitigation measures:


M1 and M2 (2 Boundary Road)



M3 (Madison Spa Resort).

With implementation of external noise mitigation measures (noise wall and low noise
pavement – described in section 6.5.4), noise impacts at Madison Spa Resort would be
reduced to acceptable levels. In addition, architectural treatments at 2 Boundary Road would
be required to achieve acceptable noise levels at this sensitive receiver.
This analysis relates only to the first row of properties adjacent to the NSW proposal site.
Based on the predicted noise levels in Table 6.22, the changes in prevailing noise levels
resulting from the NSW proposal have been calculated for receivers adjacent to the NSW
proposal site (shown in Table 6.23). These changes in noise levels are calculated in
comparison with the ‘no project’ scenario.

Table 6.23

Change in residential receiver noise levels
No. of residential receivers

1

Change in noise level
compared to ‘no project’, dB(A)

Without mitigation

With mitigation

-5 to -3

0

0

-2 to -1

4

6

0

11

9

1

10

11

3 to 5

0

0

6 to 10

0

1

>10

3

1

Total residential receivers

28

28

1 Numbers vary slightly from noise and vibration assessment due to correction for a mathematical error.

Victorian EES
The noise and vibration impacts of the Victorian component of the Echuca-Moama bridge
crossing have been assessed, and environmental management measures identified, in
chapter 18 of the EES and supporting specialist report. The EES has concluded that the
Victorian component of the Echuca-Moama bridge crossing is unlikely to have a significant
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impact in relation to noise and vibration. Refer to chapter 18 of the EES and the supporting
specialist report (in Appendix H of this REF) for further detail.

6.5.4

Safeguards and management measures

Impact

Environmental safeguards

Responsibility

Timing

Noise and
vibration –
operational
noise impacts to
2 Boundary Rd
and Madison
Spa Resort



Project manager
and contractor

Pre
construction

Project manager
and contractor

Pre
construction

Project manager
and contractor

Pre
construction
and
construction

Noise and
vibration –
construction
noise and
vibration
impacts

Noise and
vibration –
community
consultation

The detailed design of the NSW proposal
will incorporate the following noise
mitigation measures (see Appendix G of
noise and vibration assessment in
Appendix H of this REF)


Architectural treatment to 2 Boundary
Road



Adjacent to Madison Spa Resort: 3.5
metre high noise wall on the eastern side
of the road with a length of about 150
metres (chainage 3200 – 3350)



Low noise pavement (dense graded or
stone mastic asphalt) for a length of
about 255 metres from the edge of the
floodplain to near the Moama
Marketplace.



A noise and vibration management plan
will be prepared as part of the CEMP. The
plan will include control measures for all
high noise and vibration generating
activities



Targeted measures to achieve vibration
levels less than the required vibration
criteria for sensitive receivers, including
the heritage-listed Cranford House
adjacent to the northern end of the NSW
proposal site (3 mm/sec (1-10Hz)), will be
included in the noise and vibration
management plan



A detailed construction noise assessment
will be prepared based on information
provided by the contractor during the
detailed design phase. Targeted control
measures to mitigate any noise levels
found likely to exceed the relevant criteria
will be included in the noise and vibration
management plan



Building condition surveys will be
conducted at all sensitive receivers
identified in the construction noise and
vibration management plan.



Communications with people living and
working in the vicinity of the NSW proposal
site will be established at the beginning of
construction and will be maintained. The
person selected to liaise with the
community will be adequately trained and
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Impact

Environmental safeguards

Responsibility

Timing

experienced in keeping people informed of
progress and responding to complaints
and enquiries quickly


The community will be kept informed of the
nature, timing and duration of impending
work



The contractor will nominate a contact
person in the construction noise and
vibration management plan to directly
address any noise and/or vibration
complaints that the community may have
during the construction phase of the
project



A management procedure will be put in
place to deal with noise and vibration
complaints that may arise from
construction activities.

Noise and
vibration –
construction
noise impacts



Noise impacts will be minimised in
accordance with Roads and Maritime's
‘Environmental Noise Management
Manual’ (RTA 2001).

Project manager
and contractor

Construction

Noise and
vibration – out of
hours
construction
work



Work will generally be carried out during
standard working hours (ie 7am to 6pm
Monday to Friday; 8am to 1pm Saturdays,
no work on Sundays and public holidays).
Before any out of hours work, the Roads
and Maritime Environment Manager will be
consulted and will advise on any additional
assessment requirements. Assessment
will be in accordance with Practice Note 7
of Roads and Maritime’s Environmental
Noise Management Manual 2001. This will
include notifying any nearby residents in
advance of out of hours work

Project manager
and contractor

Construction



Where work is planned outside normal
hours, an ‘out of hours work procedure’ will
be prepared as part of the construction
noise and vibration management plan.



Noise management and/or mitigation
measures will be considered to reduce
noise levels as much as possible, eg using
bored piles rather than impact-driven piles
if necessary

Project manager
and contractor

Construction



Plant and equipment will be properly
maintained



Provide special attention to the use and
maintenance of ‘noise control’ or ‘silencing’
kits fitted to machines to ensure they
perform as intended



Strategically position plant on site to
reduce the emission of noise to the
surrounding neighbourhood and to site

Noise and
vibration –
construction
noise
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Impact

Environmental safeguards

Responsibility

Timing

personnel


Noisy plant such as the tub
grinder/mulcher will be located 500 metres
or more from sensitive receivers where
practicable



Avoid any unnecessary noise when
carrying out manual operations and when
operating plant



Any equipment not in use for extended
periods during construction work will be
switched off



Noise compliance monitoring will be
undertaken for all major equipment and
activities before commencement of work



Where noise level exceedances cannot be
avoided, consideration will be given to
implementing time restrictions and/or
providing periods of respite for residents,
where practicable



The layout of the construction compound
will be arranged so that primary noise
sources are at a maximum distance from
residences, with solid structures (sheds,
containers etc) placed between residences
and noise sources (and as close to the
noise sources as is practical)



Enclosures will be used to shield fixed
noise sources such as pumps,
compressors, fans, screens (where
practicable)



Maintenance work on all construction plant
will be carried out away from noise
sensitive receivers and confined to
standard construction hours and work
compound where feasible



Non-tonal reversing beepers (or an
equivalent mechanism) will be fitted and
used on all construction vehicles and
mobile plant where practicable



Site inductions will be provided to train
staff on ways to minimise construction
noise impacts on-site. Responsible
working practices include:


Avoid the use of outdoor radios during the
night-time period



Avoid shouting and slamming of doors



Where practical, operate machines at low
speed or power and switched off when
not being used rather than left idling for
prolonged periods



Minimise reversing



Avoid dropping materials from height and
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Impact

Environmental safeguards

Responsibility

Timing

Project manager
and contractor

Construction

avoid metal to metal contact on material.
Noise and
vibration –
vibration
impacts



Vibration will be managed to comply with
the requirements of AS2187, DIN4150 &
BS6472



Carry out vibration testing of actual
equipment on site to determine acceptable
site-specific buffer distances to sensitive
occupancies



Carry out additional vibration monitoring
when construction activities are at the
nearest point to potentially affected
receivers. This monitoring may signal to
the contractor by way of a buzzer or
flashing light etc when levels
approach/exceed the recommended limits
in nearby occupancies



Carry out periodic monitoring at all critical
or sensitive areas. Vibration levels will be
tested for compliance with the set vibration
limits. This monitoring will be undertaken in
accordance with the noise and vibration
management plan



Where vibration is found to be excessive,
management measures will be
implemented to ensure vibration
compliance is achieved. Management
measures may include modification of
construction methods such as
establishment of safe buffer zones and if
necessary, time restrictions for the most
excessive vibration activities. Time
restrictions should be negotiated with
affected receivers



Where construction activities, including pile
driving, excavation by hammering or
ripping, dynamic compaction or demolition
of structures may cause damage through
vibration or air blast to nearby public
utilities, structures, buildings and their
contents, or if the items are located within
the distance from the construction activity
noted below, a building condition
inspection of these items will be
undertaken:





Pile driving – 200 metres



Vibration compaction >7 tonne plant – 50
metres



Vibration compaction <7 tonne plant – 25
metres



Demolition of structures – 50 metres
In relation to human perception of
vibration, where reasonable and feasible, a
buffer distance of 50 metres for rolling and
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Impact

Environmental safeguards

Responsibility

Timing

Project manager
and contractor

Construction
and operation

compacting activities will be implemented.
Where work is required within this buffer
distance, potentially impacted residents
will be informed of the nature and duration
of the work.
Noise and
vibration –
complaints

6.6



Each complaint will be investigated



Construction noise or vibration monitoring
will be considered if a complaint is
received in accordance with the
requirements of the Roads and Maritime
‘Specification G36 Environmental
Protection’ and the ‘Interim Construction
Noise Guideline’ (DECC 2009a)



Where noise or vibration, which is the
subject of a complaint, is in excess of
allowable limits, appropriate amelioration
measures will be implemented.

Landscape and visual

A landscape and visual impact assessment was completed by SPIIRE (2015) (Appendix I)
and is summarised below.

6.6.1

Methodology

Overview
The study area includes and considers all areas potentially impacted by the NSW proposal.
This includes areas of landscape value beyond the NSW proposal site and any areas or
vantage points with views towards the NSW proposal. The study area is shown in Figure
6.29.
The purpose of the landscape and visual impact assessment was to undertake a baseline
study of the existing landscape and visual conditions. The assessment of existing conditions
for the study area included:


Site investigations



A review of all relevant plans, maps, studies, legislation (federal, state and local –
including planning objectives) and strategies



Review of other consultant reports, such as biodiversity and heritage



Identification of major views within and towards the study area that have the potential to
be affected by the NSW proposal



Identification of landscape character types and the associated scenic quality of each



Identification of the sensitivity to change for each of the landscape character types.
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Figure 6.29 Landscape and visual study area

Landscape planning objectives and assessment criteria
The review of the relevant federal, state and local planning objectives identified three key and
interlinked themes:


Public access to recreational open space



Visual amenity



Sense of place.

Based on these planning objectives, the following specific assessment criteria (relevant to the
NSW proposal) were also developed for the landscape and visual study:


Protect the scenic amenity, cultural and natural heritage and recreational values of the
Murray River



Protect the visual amenity and key views of the river floodplains



Enhance existing networks that provide cycling and walking accessibility and connectivity.

The assessment criteria were considered in the assessment of impacts and mitigation
measures in section 6.6.3.
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Assessment of landscape and visual effects
Landscape effects were defined as the effects the NSW proposal has on landscape
character. Visual effects were defined as the effects the NSW proposal has on existing views.
The effects may be negative (an impact) or positive (a benefit).
Landscape and visual effects were assessed using two principal criteria:


The size or magnitude of the effect



The sensitivity of the location or the receptor to the identified effect.

Each effect was assessed and given a rating (high, moderate-high, moderate, low-moderate,
low and negligible). Details of the landscape and visual effects associated with these ratings
are provided in the landscape and visual impact assessment in Appendix I.

6.6.2

Existing environment

Overview
Echuca and Moama are located at the junction of the Murray and Campaspe Rivers in the
landscape character type identified as the Murray Basin Plains (Leonard and Hammond
1984). The Murray Basin Plains are described as flat alluvial plains, with scattered open red
gum forest along rivers and extensive agricultural clearings throughout. The Murray River is
the main drainage line and a major landscape feature of this character type. A view of the
proposed Murray River bridge crossing site is shown in Figure 6.30.
Numerous small open space areas are located in and around the study area. The Lions
Community Park, bounded by Boundary Road, Meninya Street and Forbes Street, includes
picnic tables and play equipment (Figure 6.31).
Figure 6.43 in section 6.9 illustrates the main land uses in the study area. A full description of
the land uses surrounding the NSW proposal are outlined in section 6.9.
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Figure 6.30 View of the site of the proposed Murray River bridge

Figure 6.31 Lions Community Park
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Landscape character and views
A landscape character type is an area of land with common visual characteristics and
requires an assessment of landform, water form, vegetation and land use or built form
pattern.
The landscape character zones for the NSW proposal site are shown in Figure 6.32 and
described in Table 6.24. Photographs of typical views in these character zones are shown in
Figure 6.33, Figure 6.34 and Figure 6.35. The landscape character areas with the highest
scenic quality and landscape and visual significance are more sensitive to change than those
areas with a low scenic quality or landscape and visual significance.
The views plan (Figure 6.36) identifies the main views within, toward or from the study area,
with the potential to be affected by the NSW proposal. These are identified under the relevant
character zones in Table 6.24.
There are no critical vantage points within or adjacent to the study area. As the study area is
relatively flat and heavily vegetated, the characteristics of the major views identified are very
similar.

Figure 6.32 Landscape character zones
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Table 6.24

Landscape character zones

Character
1
zone
Murray River
Views 3, 7 and 8
of high
importance in
Figure 6.36

River
Floodplain
View 4 of
moderate
importance and
views 13 and 15
of low
importance in
Figure 6.36

Cobb Highway
View 4 of
moderate
importance in
Figure 6.36

Scenic
quality

Landscape
value

Sensitivity

The ‘Murray River’ landscape character
type exists along the Murray River. The
landscape character of this area is defined
by the water form and riverine vegetation
along the banks of the river and the
associated tourist facilities and
infrastructure such as the houseboats and
paddle steamers. A distinctive landscape
feature of this area is the Port of Echuca.
There is a high degree of accessibility and
connectivity provided along the river and
the Echuca riverbank. There are numerous
recreation resources within this character
type such as the river, Port of Echuca, boat
ramp, houseboats and paddle steamers.
The water form, Port of Echuca, trees and
vegetation provide a substantial
contribution to the ‘sense of place’
associated with Moama and Echuca. Much
of the area within this character type
provides a sense of nature and improved
urban amenity.

High

High

High

The ‘River Floodplain’ landscape character
type occurs in the low lying area between
Moama and the Murray River. The
landscape character of this area is defined
by the presence of remnant trees and
understorey vegetation across the flat
floodplain landform. The density of trees
and understorey vegetation varies from
relatively dense areas to quite open areas.
The existence of substantial areas of
remnant floodplain vegetation throughout
this character type results in a substantial
contribution to a ‘sense of place’ for both
Moama and Echuca. Both the accessible
and inaccessible areas of this character
type provide users and viewers with an
improved urban amenity through the
provision of wild spaces.

High

High

High

The ‘Cobb Highway’ landscape character
type exists in the area surrounding the
Cobb Highway, Boundary Road, Perricoota
Road and Meninya Street. The landscape
character of this area is defined by the
existence of the roads and intersections
and the predominantly commercial and
residential land uses which flank the roads.
Mature exotic and native trees occur along
the road and within adjacent properties,
and commercial signage dominates the
road landscape.
Numerous pedestrian and bicycle routes
exist throughout this area. Lions
Community Park is a small reserve offering
limited opportunities for active and passive
recreation.

Low

Low

Low

Description

1. Note that the assessed importance of individual views may differ to the overall assessment of
sensitivity of the character zone in which they occur due to specific visual characteristics at each site.
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Figure 6.33 A typical view of the ‘River Floodplain’ landscape character type

Figure 6.34 A view of the ‘Murray River’ landscape character type and houseboats
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Figure 6.35 A typical view of the ‘Cobb Highway’ landscape character type
The assessed importance of individual views in the study area may differ to the overall
assessment of the sensitivity of the character zone in which they occur due to specific visual
characteristics at each site.
Views of high importance relevant to the NSW proposal are:


Views from the Echuca boat ramp and picnic area at Victoria Park toward the NSW
proposal on the Murray River and the trees and vegetated banks on the opposite side of
the river (shown in Figure 6.30 above and displayed as item 3 in Figure 6.36)



Views from the houseboats towards the trees and vegetated banks of the Murray River
(shown in Figure 6.34 and displayed as item 7 in Figure 6.36)



Views from the paddle steamers towards the trees and vegetated banks of the Murray
River (displayed as item 8 in Figure 6.36).

The most sensitive receptors are therefore considered to be members of the public partaking
in and enjoying recreational and tourism activities on the Murray River.
Views of moderate importance relevant to the NSW proposal are:


Views from the rooms within the Madison Spa Resort towards the trees and vegetation
south of the resort (displayed as item 4 in Figure 6.36)



Views from Scenic Drive to the Murray River (displayed as item 14 in Figure 6.36).

Views of relatively low importance relevant to the NSW proposal are:


Views from the private residence on Boundary Road towards the trees and vegetation
south of the property (displayed as item 13 in Figure 6.36)
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Views from Forbes Street towards the surrounding trees and vegetation (displayed as
item 15 in Figure 6.36).

Figure 6.36 Views within, toward or from the study area
Importance of views: red – high, orange – moderate, yellow – low.

The visual envelope plan (Figure 6.37) illustrates the effect that tree cover and built form has
on views to or from the NSW proposal. The shaded area is the approximate zone which can
be seen from the NSW proposal boundary from a viewing height of 1.8 metres to a
destination height of 1.8 metres. Site investigations have determined that the distance at
which an object can be viewed through the vegetation before it is fully screened is in the order
of 150 metres.
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Figure 6.37 Visual envelope plan

6.6.3

Potential impacts

Landscape and visual effects of the NSW proposal
The landscape and visual effects of the NSW proposal, before and after implementation of
mitigation measures, are outlined in Table 6.25.

Table 6.25

Landscape and visual effects

Character zone &
assessment
criterion
Murray River
character zone
Protect the scenic
amenity, cultural
and natural
heritage and
recreational
values of the
Murray River

Impact rating
(premitigation)

Impact rating (10 years
post-mitigation)

Visual impact (operational) Introduction of 15m wide road
bridge over Murray River at Echuca
boat ramp (up to about 15m above
river banks and removal of up to
45m width of floodplain vegetation
both sides of the river, resulting in a
change to the scenic quality and
visual character of the Murray River
and a change to existing views from
paddle steamers, houseboats, the
boat ramp and picnic area.

High impact

Moderate-high impact

Landscape impact (operational) Introduction of 15m wide road
bridge over Murray River at Echuca

Moderate-high
impact

Moderate-high impact

Benefit or impact (pre-mitigation)
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Character zone &
assessment
criterion

Impact rating
(premitigation)

Impact rating (10 years
post-mitigation)

Visual impact (construction) 
Construction of 15m wide road
bridge over Murray River at Echuca
boat ramp including removal of up
to 45m width of floodplain
vegetation both sides of the river
resulting in a change to the scenic
quality and visual character of the
Murray River and a change to
existing views from paddle
steamers, houseboats, the boat
ramp and picnic area.

High impact

High impact

Landscape impact (construction) Construction of 15m wide road
bridge over Murray River at Echuca
boat ramp including removal of up
to 45m width of floodplain
vegetation both sides of the river
resulting in reduced access to the
boat ramp and associated picnic
area, and a change to the recreation
and tourism values of the river.

Moderate-high
impact

Moderate-high impact

Visual benefit (operational) Provision of second Murray River
crossing provides motorists and
shared path users with scenic views
of the river, associated floodplain
vegetation and tourism facilities.

Moderate-high
benefit

Moderate-high benefit

Visual impact (operational &
construction) - Introduction of new
road infrastructure and bridge and
removal of up to 115m width of
floodplain vegetation resulting in a
change to the scenic quality and
visual character of the river
floodplain.

Moderate-high
impact

Moderate impact

Visual impact (operational &
construction) - Introduction of new
road infrastructure across the
floodplain up to 7.8m above existing
ground level, plus 3.5m high noise
barrier to east side of road adjacent
to Madison Spa Resort for 150
metres and removal of up to 115 m
width of floodplain vegetation
resulting in a change to the views
from 2 Boundary Road, Forbes
Street, rear of Meninya Street
properties and Madison Spa Resort.

Low-moderate
impact

Low impact

Benefit or impact (pre-mitigation)
boat ramp (up to 15m above top of
river banks) and removal of up to
45m width of floodplain vegetation
both sides of the river resulting in a
change to the recreation and
tourism values of the river and at
the boat ramp and picnic area.

River Floodplain
character zone
Protect the visual
amenity and key
views of the river
floodplains
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Character zone &
assessment
criterion

All character
zones
Enhance existing
networks that
provide cycling
and walking
accessibility and
connectivity

Benefit or impact (pre-mitigation)

Impact rating
(premitigation)

Impact rating (10 years
post-mitigation)

Visual benefit (operational) Provision of the new road across
the floodplain provides motorists
and shared path users with scenic
views of the floodplain and
associated vegetation.

Moderate
benefit

Moderate benefit

Landscape benefit (operational) –
Provision of bicycle lanes and off
road shared path on Murray River
bridge, on new road and off road,
providing connectivity along new
road and connections to Forbes
Street, Boundary Road, Meninya
Street, Perricoota Road and Cobb
Highway.

Moderate
benefit

Moderate-high benefit

Landscape impact (operational
and construction) – Relocation of
existing shared path connection
along Boundary Road north 80m to
new intersection with Meninya St.

Negligible-low
impact

Negligible impact

Mitigation measures are outlined in section 6.6.4. Cross sections were prepared at
representative locations to highlight the differences between existing conditions, proposed
conditions without mitigation and proposed conditions with mitigation 10 years after
implementation. Figure 21 (on the floodplain) and Figure 22 (near Madison Spa Resort) of the
landscape and visual impact assessment in Appendix I are relevant to the NSW proposal.
Photomontages of key views have also been prepared to illustrate the difference between:


Existing views



Proposed views without mitigation



Proposed views with mitigation 10 years after implementation.
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Existing view

Proposed view – unmitigated

Proposed view – mitigated
Figure 6.38 Photomontage views from Echuca boat ramp looking north
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Existing view

Proposed view – unmitigated

Proposed view – mitigated
Figure 6.39 Photomontage views from Madison Spa Resort looking south-west
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The NSW proposal was assessed against its ability to meet the assessment criteria, both with
and without mitigation measures. A summary of the assessment is provided in Table 6.26.

Table 6.26

Landscape and visual effects

Assessment criterion

Pre-mitigation

Post-mitigation

Protect the scenic amenity, cultural and natural
heritage and recreational values of the Murray
River.

Very poorly

Poorly

Protect the visual amenity and key views of the
river floodplains.

Moderately well

Well

Enhance existing networks that provide cycling
and walking accessibility and connectivity.

Well

Very well

Without mitigation, the NSW proposal would have a high impact on the scenic amenity,
cultural and natural heritage and recreational values of the Murray River through the
construction of a bridge across the Murray River. The highest impacts would be during
construction; however given the location of the bridge in close proximity to the houseboat
moorings and across the route of the touring paddle steamers, the impacts of this bridge
crossing would continue through its operational phase. If the new bridge is designed to be a
clear span and elegant structure that provides a positive visual contribution to the landscape,
then these impacts would be reduced to a moderate-high level. Design mitigation measures
and safeguards are detailed in section 6.6.4 to achieve the design criteria.
The NSW proposal would result in a moderate impact on the visual amenity and key views of
the river floodplain, although the introduction of the new road and bridges would provide
motorists and shared path users with a new elevated view of the floodplain. The impact of the
road and bridge infrastructure could be mitigated somewhat by replanting native vegetation to
screen views of the NSW proposal.
The NSW proposal contributes to Moama’s bicycle and walking network through the provision
of on-road bicycle lanes in both directions and an off-road shared path following the length of
the NSW proposal. This could be improved however, by ensuring that connections are made
to all existing paths, as well as planting trees to provide shade and shelter along any off-road
paths.
The use of long bridge spans enables physical connectivity and views along the river banks. It
therefore provides a visual benefit and minimises the landscape and visual impacts of the
NSW proposal.
Other landscape and visual effects of the NSW proposal
The removal of a portion of the Lions Community Park at Meninya Street, as well as the
playground to accommodate the new intersection would be mitigated through the installation
of a new playground elsewhere on the site or at an appropriate location in Moama.
The anticipated reduction in traffic volumes in Meninya Street would result in a quieter, less
traffic-dominated retail strip. This may enable the main retail strip in Moama to be modified in
the future to become a more shaded and pedestrian friendly place.
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Benefits of the NSW proposal
The NSW proposal would result in the following benefits:


Provision of the second Murray River crossing, which would provide motorists and shared
path users with scenic views of the river, associated floodplain vegetation and tourism
facilities



Provision of the new road across the floodplain, which would provide motorists and
shared path users with scenic views of the floodplain and associated vegetation



Provision of bicycle lanes and off road shared path on Murray River bridge, on new road
and off road, providing connectivity along new road and connections to Forbes Street,
Boundary Road, Meninya Street, Perricoota Road and Cobb Highway



The anticipated reduction in traffic volumes in Meninya Street (see section 6.11) would
result in a quieter, less traffic dominated retail strip. This may enable the main retail strip
in Moama to be modified to become a more shaded and pedestrian friendly place.

Conclusion
In summary, the landscape and visual impacts of the NSW proposal would be high in the
‘Murray River’ and ‘River Floodplain’ character zones, without implementation of mitigation
measures. The application of mitigation measures and safeguards detailed in section 6.6.4
would contribute to the reduction of impacts to a relatively moderate level (10 years after
construction). These measures would minimise landscape and visual amenity effects of the
NSW proposal on the values of the study area.
Victorian EES
The landscape and visual impacts of the Victorian component of the Echuca-Moama bridge
crossing have been assessed, and environmental management measures identified, in
chapter 15 of the EES and supporting specialist report. The EES has concluded that the
Victorian component of the Echuca-Moama bridge crossing is unlikely to have a significant
landscape and visual impact. Refer to chapter 15 of the EES and the supporting specialist
report (in Appendix I of this REF) for further detail.

6.6.4

Safeguards and management measures

Impact

Environmental safeguards

Responsibility

Timing

Landscape and
visual – visual
impacts of
bridges



The proposed bridges will be designed in
accordance with Roads and Maritime’s
bridge aesthetics guidelines (Roads and
Maritime 2012c)

Project manager
and contractor

Pre
construction



Bridge structures will be designed to be
simple and elegant structures which make
a positive visual contribution to the
environment. They will:


Provide correct geometric relationships in
the overall structural arrangement and
display visual integration of the deck,
beams, piers, railings, barriers, lighting,
associated furniture and abutments



Display visual integration of the structure
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Impact

Environmental safeguards

Responsibility

Timing

Project manager
and contractor

Pre
construction

with the road and landform

Landscape and
visual – general
visual impacts



Ensure lines that delineate elements of
the structure are smooth and unbroken in
both the horizontal and vertical planes



Make use of the haunched main and
adjacent spans to integrate with the piers
and frame the river visually



Use surface treatments that are in
harmony with the structural shape and
scale such that visual clutter is avoided



Provide maximum open light spaces
beneath the structure



Provide views out beyond the sides of the
bridge for motorists, passengers,
pedestrians and cyclists travelling over
the bridge.



Road embankment design will use
materials, pattern, colour and texture
which are sympathetic to the setting and
congruous with their surrounds



The construction footprint will be kept to a
minimum to minimise earthworks and
vegetation removal wherever possible



Water detention basins will be shaped to
create a natural appearance and to soften
the visual impact where practicable



Watercourse crossings will be located and
designed to minimise loss of riparian
vegetation and to accommodate erosion
control methods



The proposed noise wall will be designed
in accordance with Roads and Maritime’s
noise wall design guideline (RTA 2006)



Noise wall design and materials will be
congruous with the existing surrounding
environment



Landscaping will be designed in
accordance with Roads and Maritime’s
landscape guideline (RTA 2008)



Screen plantings using locally native
vegetation will be implemented wherever
possible between the road and bridge
infrastructure and surrounding users,
environs and other key viewpoints,
including:


Screening the road from adjacent
residences and other sensitive receivers



Screening the bridge structures from
adjacent river bank areas



Screening views of the water detention
basins
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Impact

Environmental safeguards

Landscape and
visual – general
visual impacts

6.7



Plantings will be located along new shared
paths to provide sufficient shade and
shelter.



Fencing with material attached (eg shade
cloth) to shield views will be provided
around the construction compound and
other areas where necessary



The work site will be left in a tidy manner
at the end of each work day



Road batters and water detention basins
will be planted and mulched to reduce the
risk of erosion.

Responsibility

Timing

Project manager
and contractor

Construction

Aboriginal heritage

A detailed Aboriginal cultural heritage study was completed by Heritage Insight (2009)
(Appendix J). The findings are summarised below. Additional consultation with the Aboriginal
community was undertaken in 2015 (see section 5.6). Copies of Roads and Maritime
Aboriginal heritage clearance letters are provided in Appendix K.

6.7.1

Methodology

The Aboriginal cultural heritage investigations were undertaken in accordance with the Roads
and Maritime Procedure for Aboriginal Cultural Heritage Consultation and Investigations
(2001).
Archaeological field surveys were conducted in November 2007, April 2008 and January
2009. Representatives from Yorta Yorta Nation Aboriginal Corporation and the Moama Local
Aboriginal Land Council were engaged to undertake surface surveys of the proposed
alignment in 2009. The study area in NSW included the area within 100 metres of the centre
line of the proposed road, from the Cobb Highway/Perricoota Road intersection to the Murray
River. All trees were inspected for scarring.
Searches of the OEH Aboriginal Heritage Information Management System have been
completed at different times during the REF process, the most recent being in July 2015.
Roads and Maritime has further consulted with the Moama Local Aboriginal Land Council,
Cummeragunja Local Aboriginal Land Council, Yorta Yorta Nation Aboriginal Corporation and
the Joint Indigenous Group, as described in section 5.6.
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6.7.2

Existing environment

Regional history
The Echuca-Moama region has been occupied by people for at least 30,000 years.
The temperate climatic conditions of Echuca would have placed no restrictions on Aboriginal
occupation of the area. The Murray and Campaspe rivers, and the surrounding wetlands
formerly located near the Murray River, were sources of fresh water that supported diverse
vegetation types and fauna species. The availability of these resources is likely to have
influenced Aboriginal settlement in the area.
The traditional Aboriginal owners of the region are the Wollithiga clan of the Yorta Yorta
people. Ethnographic accounts of the Traditional Owners indicate that subsistence activities
were variable, drawing on riverine and terrestrial resources (Curr 1883). The Yorta Yorta
peoples’ lifestyle and culture was based on hunting, fishing and collecting food mainly from
the network of rivers, lagoons, creeks and wetlands in the area (YYNAC 2010).
The arrival of Europeans had a devastating impact on the Yorta Yorta people. It is estimated
that within the first generation of the arrival of Europeans, the Yorta Yorta population of about
6000 people was reduced by 85 per cent (YYNAC 2010).The land use history of the
geographic region indicates that various European activities would have impacted on
Aboriginal cultural heritage places including:


Initial clearance of native vegetation



Cattle grazing



Sand mining



Grading of the floodplain



Construction of the townships of Echuca and Moama.

In 1858, the Board for the Protection of Aborigines was established and Aboriginal people
were relocated to missions and stations. Aboriginal people living in Echuca were relocated to
Coranderrk, near Healesville, and later many returned to traditional country near Barmah
when the Maloga mission was established. In 1883, 1800 acres adjacent to the Maloga site
was gazetted by the NSW Government for the purpose of accommodating the Murray River
tribes and this site was named Cummeragunja in 1889.
In 1939, Yorta Yorta and Wemba Wemba residents of Cummeragunja walked off the mission
in protest against the living conditions, the leasing of most of the reserved land to a European,
and the oppressive laws of the reserve system. Some of the people who left Cummeragunja
purchased houses in Warren Street and some of these houses have remained in their
families since that time.
Between 1860 and 1994 the Yorta Yorta Nation Aboriginal Corporation made around 18
separate attempts to claim land and compensation. The only land that has been returned is
1200 acres of the former Cummeragunja Reserve.
Study area characteristics
‘Moama’ in the Yorta Yorta language, means ‘burial ground’. A number of Aboriginal burial
sites have previously been found in the Echuca-Moama area. Aboriginal burial sites
frequently occur in the soft, sandy soils of sand hills on the alluvial plains. These landforms
are considered to be likely to contain Aboriginal archaeological sites and have a particularly
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high potential for burials. Burials are of considerable cultural and spiritual significance to
Aboriginal people.
A large sand hill is situated about 300 metres to the east of the NSW proposal site on the
Murray River floodplain (see Figure 1.3). The sand hill has been extensively mined. Remnant
sand deposits occur around the boundaries of the mining pit. This site is considered unlikely
to contain any items of Aboriginal heritage significance due to extensive disturbance.
The vegetation communities near the Murray River are likely to have provided an important
source of different plant foods and harboured a diverse range of terrestrial fauna resources
for Aboriginal people. The Murray River itself would have been an important source of aquatic
fauna resources, including fish and shellfish, such as the freshwater mussels which are
commonly found in shell middens along the river.
The vegetation in the study area today has been substantially modified since European
settlement through logging and clearing.
On the floodplain, it is likely that items of Aboriginal heritage significance have been washed
away by floods over a long period of time.
Database search results
No sites of Aboriginal heritage significance were identified within 100 metres of the NSW
proposal site in a search of the NSW Aboriginal Heritage Information Management System in
2015 (refer to Appendix Q).
Field survey
Field survey was undertaken as described in section 6.7.1. Ground surface visibility on the
floodplain was very poor during the 2009 field survey due to dense understorey vegetation.
Ground surface visibility on the banks of the Murray River was higher. Extensive ground
disturbance has previously occurred in the study area.
No Aboriginal archaeological sites or scarred trees were identified in the study area. It is
considered unlikely that any archaeological sites would be present due to extensive land
disturbance associated with previous logging and clearing, and sand mining. These activities
are likely to have destroyed most archaeological sites. There is some potential for buried
archaeological sites to occur on the banks of the Murray River, despite considerable ground
surface disturbance and erosion.

6.7.3

Potential impacts

Construction
The construction of the Murray River Bridge would require the construction of piers using
driven piles in the vicinity of the banks of the Murray River and at other locations on the
floodplain. Excavation for geotechnical testing would also occur at these locations. Topsoil
stripping would be required throughout the NSW proposal site.
The river banks are sensitive landforms which have the potential to contain subsurface sites,
including shell middens and ancestral remains. There is some potential that excavation and
topsoil stripping could uncover items of Aboriginal heritage.
In general, the proposed road would be constructed on fill, or as an elevated roadway, on the
floodplain, with minimal excavation of underlying soils. The NSW proposal would not impact
on any known sites of Aboriginal cultural heritage. The Aboriginal heritage study concluded
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that it is unlikely that the NSW proposal would impact on any sites of Aboriginal cultural
heritage.
Conclusion
In conclusion:


No known Aboriginal sites or places are expected to be impacted by the NSW proposal



No further assessments or investigations are required under the OEH Code of Practice
for Archaeological Investigation of Aboriginal Objects in NSW



No further consultation is required under the DECCW Aboriginal Cultural Heritage
Consultation Requirements for Proponents (2010)



An Aboriginal Heritage Impact Permit is not required.

Victorian EES
The Aboriginal impacts of the Victorian component of the Echuca-Moama bridge crossing
have been assessed, and environmental management measures identified, in chapter 11 of
the EES and supporting specialist report. The EES has concluded that the Victorian
component of the Echuca-Moama bridge crossing is unlikely to have a significant impact on
Aboriginal heritage. Refer to Chapter 11 of the EES and the supporting specialist report (in
Appendix J of this REF) for further detail.

6.7.4

Safeguards and management measures

Impact

Environmental safeguards

Responsibility

Timing

Aboriginal
heritage –
impacts on
potential
unknown sites
of Aboriginal
heritage
significance



As part of the site induction, all workers will
be advised of their obligations in relation to
Aboriginal heritage under the NPW Act
before construction begins and the
guidelines to follow if unanticipated
heritage items or deposits are located
during construction

Project manager
and contractor

Construction



In the event of an unexpected find of an
Aboriginal heritage item (or suspected
item), work will cease in the affected area
and Roads and Maritime’s Environment
Officer and the Roads and Maritime
Aboriginal Cultural Heritage Officer will be
contacted for advice on how to proceed.
The ‘Unexpected Heritage Items
Procedure’ (Roads and Maritime 2015b)
will be followed.

6.8

Non-Aboriginal heritage

A historic cultural heritage impact assessment was completed by Heritage Insight (2015)
(Appendix L) and is summarised below.
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6.8.1

Methodology

The study area for the historic cultural heritage impact assessment (including the entire
Echuca-Moama bridge crossing) is shown in Figure 6.41. In NSW, the study area crosses the
floodplain of the Murray River in a north-easterly direction and finishes on the northern
boundary of the Moama township.
The historic cultural heritage impact assessment considered three main sources of evidence:




A review of published and unpublished historical sources and plans (literature review) of
information relevant to the historic cultural heritage of the study corridor including
(database searches were completed again in August 2015 and are provided in Appendix
Q):
-

NSW Heritage Inventory and Heritage Register

-

Register of the National Trust

-

National Heritage List

-

Murray Local Environment Plan 2011 (Murray LEP).

Results from field surveys conducted in 2000 and 2008 (as described in Appendix L)

Consultation with local organisations likely to have information about the non-Aboriginal
heritage values of the study area.

6.8.2

Existing environment

Brief history of the study area
Initial European occupation of the land around Echuca and Moama was associated with the
overland cattle routes between NSW and Victoria. Stock drovers Hawdon and Bonney passed
through Echuca in 1838, in the area around Radcliffe Street, and then crossed the
Campaspe, near the current site of the Echuca Rotary Park (Coulson 1995).
The early settlement of Echuca and Moama stems largely from the rivalry between John
Maiden and Henry Hopwood. In 1842, John Maiden was the superintendent of Perricoota
Station on the NSW side of the Murray River. Taking advantage of the traffic to meat and
wool markets in Melbourne, he constructed a punt across the Murray River, at the presentday town of Moama (Coulson 1995). Maiden’s punt was located well to the east of the
present-day existing road bridge. In 1846, he constructed the Junction Inn at Moama, which
was situated near the punt (Coulson 1995).
Henry Hopwood arrived on the Murray River in 1849. Between 1854 and 1857 Hopwood
established a punt, an inn, two stores, two smiths, a doctor service and a bakery to cater for
travellers and residents at the junction of the Murray and Campaspe rivers. He subsequently
constructed a pontoon and the Bridge Hotel (which still exists), on the corner of Hopwood
Place in Echuca (Coulson 1995).
Paddle steamers on the Murray River were an important part of Echuca-Moama’s history
(Australian Government 2015). The Murray River was economically important for transporting
agricultural produce to service markets. The hub of activity on the Murray River at Echuca
was the Echuca Wharf. Echuca Wharf serviced the pastoral districts of the Riverina and
western NSW. By providing cheaper and more direct access to markets, it facilitated the
expansion of pastoralism in these districts, increasing the demand for river trade. Echuca
Wharf quickly became the major port on the Murray River, and the second biggest port in
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Victoria. At its peak in the early 1880’s, over 200 vessels used the wharf each week and over
93,000 tonnes of goods were transported annually (Australian Government 2015).
Historical evidence of floodplain land use
There is very little historical evidence for past land use on the floodplain at Moama. Anecdotal
historical information provided to Bob Adams of VicRoads by a Murray Shire Councillor
indicates that this area was repeatedly logged until recently, and that timber milling also
occurred. There was extensive logging and removal of timber on this land after floods in 1956
and there was possibly some cropping on the site after this time (Heather Rendell, pers comm
14/8/2008).
Listed heritage sites
Heritage sites in the study area are shown in Figure 6.42 and described in Table 6.27.

Table 6.27

Heritage sites in the study area

Site

Description

Listing

Cranford House

Located adjacent to the northern
end of the NSW proposal site on
the Cobb Highway.

Murray LEP (item I25)

Moama Historic
Precinct (NSW) and

Includes:

NSW Heritage Register (cultural
landscape)

Echuca
Conservation Area
(Commonwealth)



Former Echuca Rail Bridge
(now existing road bridge)



Echuca Wharf



Barges and slipway at Hunt
Street at Moama, located 750
metres to one kilometre south
of the proposed bridge site.

Murray LEP (items I5, I9 and I10)
Register of the National Estate
(Historic) (former Echuca Rail
Bridge and Echuca Wharf only)
Roads and Maritime section 170
Heritage and Conservation
Register (former Echuca Rail
Bridge only)

Results of field investigations
Near the east bank of the Murray River in NSW, a series of large levee banks have been
constructed about 50 metres east of the river bank and within the study area, causing
extensive ground disturbance. The river bank itself has been disturbed by logging.
There is abundant evidence of logging and timber cutting activity along the length of the study
area. There are occasional cleared areas where timber milling with portable mills has
obviously been carried out in recent times. Most of this section of the study area is now
covered with recent eucalypt regrowth. The land surface is highly disturbed as a result of
logging.
A large sand hill is situated about 300 metres to the east of the NSW proposal site on the
Murray River floodplain (see Figure 6.42). The sand hill has been extensively mined.
Remnant sand deposits occur around the boundaries of the mining pit.
No evidence of any historic cultural remains was observed in the study area.
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Figure 6.41 Non-Aboriginal heritage study area
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6.8.3

Potential impacts

Construction
Road construction work adjacent to Cranford House has the potential to cause impacts
through vibration from compactors and vibratory rollers. Safeguards identified in section 6.5.4
would be implemented to prevent vibration impacts to the property.
Excavation required for the NSW proposal is expected to be limited as the majority of the
NSW proposal would be elevated above the existing ground level. It is unlikely that any items
of heritage significance would be uncovered during construction.
There would be no impacts on known historic places, buildings or archaeological sites. The
NSW proposal would not directly or indirectly impact on either the former Echuca Rail Bridge
or any part of the Moama historic precinct listed in the Murray LEP.
Operation
Due to a bend in the Murray River the new crossing of the Murray River would not be visible
from most of the Moama historic precinct and would be unlikely to have a visual impact on the
precinct.
Victorian EES
The non-Aboriginal heritage impacts of the Victorian component of the Echuca-Moama bridge
crossing have been assessed, and environmental management measures identified, in
chapter 12 of the EES and supporting specialist report. The EES has concluded that the
Victorian component of the Echuca-Moama bridge crossing is unlikely to have a significant
impact on non-Aboriginal heritage. Refer to chapter 12 of the EES and the supporting
specialist report (in Appendix L of this REF) for further detail.

6.8.4

Safeguards and management measures

Impact

Environmental safeguards

Responsibility

Timing

Non-Aboriginal
heritage –
vibration
damage to
Cranford House



Targeted measures to achieve vibration
levels less than the required vibration
criteria for the heritage-listed Cranford
House adjacent to the northern end of the
NSW proposal site will be implemented as
detailed in section 6.5.

Roads and
Maritime and
contractor

Construction

Non-Aboriginal
heritage –
inadvertent
impacts on
heritage items



As part of the site induction, all workers will
be advised of their obligations in relation to
heritage before construction begins and
the guidelines to follow if unanticipated
heritage items or deposits are located
during construction.

Roads and
Maritime and
contractor

Construction

Non-Aboriginal
heritage –
unanticipated
archaeological
finds



In the event of an unexpected find of an
archaeological deposit (or suspected item),
work will cease in the affected area and
Roads and Maritime’s Environment Officer
will be contacted for advice on how to
proceed. The ‘Unexpected Heritage Items
Procedure’ (Roads and Maritime 2015b)

Roads and
Maritime and
contractor

Construction
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Impact

Environmental safeguards

Responsibility

Timing

will be followed in the event a potential
artefact is uncovered.

6.9

Land use and property

This section is primarily based on the findings of the planning and land use impact
assessment (GHD 2015b) (Appendix M). Elements of the social impact assessment (AECOM
2015) (Appendix N) and economic impact assessment (Essential Economics 2015) (Appendix
O) have also been incorporated in this section.

6.9.1

Methodology

The study area includes the proposed road reserve and the surrounding area in which land
uses could be affected by the NSW proposal.
Consultation with Murray Shire Council and site inspection
Meetings were held with strategic planning officers of Murray Shire Council on 3 September
2014. The planning officers provided information regarding current and future strategic
projects and developments.
The study area was inspected on 3 September 2014 to confirm existing land uses and
features in the area.
Desktop review
Existing conditions relating to planning and land use have been assessed largely by desktop
methods, involving review of relevant legislation, policies and strategies. The assessment
also involved the review of land titles and aerial photography.
The following information sources were also reviewed:


Second Murray River Crossing at Echuca-Moama Land Use Assessment (URS 2011)



Aerial photography and site photographs



Relevant legislation and policies, including but not limited to:
-

Environmental Planning and Assessment Act 1979 (NSW)

-

Murray Local Environmental Plan (2011)

-

NSW State Environment Planning Policies including State and Regional Development
2011, Infrastructure 2007, and Murray River Environmental Plan No 2 – Riverine
Land



Summary of land title/Crown land status of allotments located in the proposed road
reserve



Review of ‘Dial Before You Dig’ information from a search undertaken on 9 September
2014 regarding existing services and utilities, and additional infrastructure information.

Previous land use assessments generated for the NSW proposal include:


Detailed Social Impact Study for the Second Murray River Crossing at Echuca-Moama
Camberwell, Victoria (URS 2009a)
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Echuca-Moama Bridge Planning Study Regional Economy Report (Essential Economics
2009)



Second Murray River Crossing at Echuca-Moama Land Use Assessment (URS 2009b).

6.9.2

Existing environment

Regional land use characteristics
Moama is located in the Murray Shire. Murray Shire has about 7,312 residents and covers
4,328 square kilometres (Murray Shire 2014a). Moama is the Murray Shire's main township
and has a close functional relationship with Echuca. The towns are collectively known as
‘Echuca-Moama’. Echuca provides residents from both townships with employment, facilities,
services and activities.
Tourism is a key industry in the region. The region is also known for its agriculture and food
sector, with rich alluvial soil irrigated with water from the Murray River. The region is also
home to the third largest vegetable growing area in NSW. Livestock is also important to the
region, as well as manufacturing and retail. The region has an active business community,
with business groups such as the Committee for Echuca Moama, Echuca Moama and District
Tourism and the Murray Business Network (Campaspe and Murray Shires 2014).
The region has experienced consistent population growth over many years. The EchucaMoama community has a population of more than 20,000, which regularly increases with
visitors in peak tourist periods. For the year ending December 2013, the Echuca-Moama
region received almost 1.4 million visitors who spent over 1.7 million nights in the region.
Land use in the study area and township
Land use in the study area is shown in Figure 6.43.
From the Echuca boat ramp and Victoria Park, the NSW proposal extends into NSW across
the Murray River. The Murray River is used for recreation and tourism activities such as
fishing, paddle steamers, houseboats and water skiing.
A large area of public and private bushland is located on the Murray River floodplain. This
area is classified by the Murray Shire as a high hazard floodway and is largely undeveloped.
The NSW proposal passes through a privately owned rural property used for cattle grazing.
The property has river frontage. A disused sand quarry on the property is located outside the
NSW proposal site.
The existing Murray River bridge crossing connects with the southern extent of Moama, and
Meninya Street (Cobb Highway) (refer to Figure 1.2). Meninya Street is the main street and
has a number of commercial and retail businesses. The Moama town centre is smaller than
the Echuca town centre, serving more local needs than regional.
Residences near the NSW proposal site include the residence at 2 Boundary Road and
residences on the eastern side of the Cobb Highway, north of Francis Street.
The NSW proposal would pass to the rear of the Madison Spa Resort on Boundary Road.
The Moama Marketplace, which includes a Safeway supermarket, specialty shops and petrol
station, is located north of Boundary Road. The Moama Marketplace has public car parking in
front of the building, accessed from Perricoota Road and Boundary Road. Rear access for
supermarket delivery vehicles is provided from Boundary Road.
The NSW proposal would use the undeveloped Forbes Street road reserve, which passes
east of the Moama Marketplace. This area is occupied by the Lions Community Park, which is
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managed by Murray Shire Council and has been funded in part by the Moama Lions Club.
The park has picnic tables, shelters, barbeques, a shared path and a playground. Across
Meninya Street is the River Country Inn. The Sportslander Motor Inn is located on the north
west corner of the Cobb Highway/Perricoota Road intersection, with access from Perricoota
Road.
Various utilities are present in the vicinity of the Cobb Highway/Perricoota Road intersection
and the undeveloped Forbes Street road reserve east of the Moama Marketplace (see section
3.5).
The portion of the Francis Street road reserve in the NSW proposal site is a landscaped area
providing shared pedestrian and cycle access between residential areas in northern Moama
and the town centre.
Perricoota Road provides access to the Moama recreational precinct and the Moama North
West Precinct. The Moama North West Precinct includes a number of recent subdivisions and
newly developed detached housing.
Land zoning is described in section 4.3.1.
Future land use and development
At the time of preparing this assessment, no development applications were being considered
by Murray Shire Council for development within or in close proximity to the NSW proposal
site.
It is understood that the owner of a large portion of flood prone land north of the Murray River
(through which the proposed road reserve would traverse) intends to establish a cultural and
environmental interpretation tourism facility on the property, with motor home accommodation
at Boundary Road (the Bridge Arts Project, described in section 6.10).
In addition, a development application was approved to construct a conference centre at the
Madison Spa Resort.
The Moama North West Precinct was recognised as future residential land by the ‘Moama
Strategic Land Use Plan 2006-2030’ (Macroplan Australia 2009). It is intended that this
growth area, bordered by Perricoota Road to the south-east, Martin Road to the north and the
Cobb Highway to the east, will provide residential land to cater for population growth as well
as other uses that fulfil landholder needs and aspirations (such as open space and a local
activity centre) (Macroplan Australia 2009).
Current land tenure in the proposed road reserve
About half of the NSW proposal site is road reserve owned by Murray Shire Council. The
Murray River is classified as Crown Land and is managed by the Murray-Darling Basin
Commission. Murray Shire Council owns the land north of Francis Street. The NSW proposal
would traverse a small number of freehold properties (see section 3.6).
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6.9.3

Potential impacts

Construction
Land acquisition and severance
About 5.7 hectares of land would be permanently acquired for the NSW proposal. The areas
of land to be acquired are provided in Table 3.1 in section 3.6. These areas are indicative only
and may change during detailed design.
The NSW proposal is located in close proximity to the residence at 2 Boundary Road. The
physical requirement for land acquisition at the property is about 70 per cent of the property
(about 0.434 hectares). Although the NSW proposal has been designed to avoid the dwelling,
and the land could reasonably continue to be used for residential purposes, the property is
not part of a contiguous area of residential dwellings, and its appeal as a residential property
would be substantially reduced. The lifestyle of the existing owner/occupier would be severely
impacted. In recognition of the amenity impacts of the NSW proposal on 2 Boundary Road,
Roads and Maritime would acquire the entire property, as agreed with the property owner.
Roads and Maritime would make a decision on the future use of the balance of the property
after construction.
The Moama Marketplace property owner and centre manager have expressed concern about
potential impacts on future development options in view of land likely to be acquired for the
NSW proposal. This concern would be addressed during consultation and the land acquisition
process.
The Department of Primary Industries has indicated that the agricultural land on the Murray
River floodplain has little productive value and therefore the loss of this land would not impact
adversely on the regional agricultural sector. The land is of little use for crops or livestock and
can therefore be considered to be of low value from an agricultural perspective.
Generally, acquisition of land would not result in any unreasonable land use impacts. The
current land use of the balance of the allotments and that of adjoining allotments would
remain consistent with the existing land uses and zoning controls and policies in the Murray
LEP.
Proposed land acquisition has generally been minimised where possible. The direct area of
loss would be relatively small due to the large proportion of existing road reserve in the NSW
proposal site.
All property valuations, lease fees and acquisition payments would be carried out in
accordance with the RMS ‘Land Acquisition Information Guide’ (RTA 2011c) and the Land
Acquisition (Just Terms Compensation) Act 1991. Property acquisition plans would be
prepared for each of the properties where acquisition or leasing is required, as part of the
detailed design.
In addition to permanent acquisition, land may be temporarily leased during construction for a
site office and other construction requirements. These requirements have not yet been
determined.
Infrastructure land uses
A number of services are located within and adjacent to the NSW proposal site as described
in section 3.5. Service relocation and protection activities would be required for public utilities.
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These services may be temporarily stopped for short periods of time during relocation and
protection activities.
Impacts relating to disruption to services are considered to be temporary, and would be
managed to minimise disruption to customers. This would include providing notification before
disruptions occur. Detailed design of the NSW proposal would need to consider how to
protect the underground infrastructure in accordance with the provider requirements.
Amenity and access
Potential short term amenity and access impacts may occur during construction. These may
include increased noise and vibration, increased truck movements on local roads associated
with materials delivery, dust and temporary visual impacts associated with construction
activities.
Permanent changes to street access (described in section 6.11) would occur during
construction.
The extent of impacts, and the measures that would be implemented to minimise noise,
vibration, visual impacts, traffic and air quality during construction are outlined in sections 6.5,
6.6, 6.11 and 6.12.
Timely consultation and communication with the local community would assist in reducing
potential inconvenience and disruption to the local community.
Disruption to recreation, community and tourism uses
Potential impacts of the NSW proposal on recreation and tourism during the construction
period would be largely associated with impacts on amenity, traffic and access, as described
in the previous section. Construction impacts would be short term only. Operators and the
local community would be consulted well in advance of construction activities and would be
kept fully informed of the timing of construction activities and of all access changes.
Users of the Murray River
Construction may have a minor impact on boating activities on the Murray River due to
temporary exclusion zones around pier construction areas and partial closures of the river.
Full closures of the river would not be implemented, and the river would generally remain
open to passage by water vessels during construction.
Periodic short-term closures of the Echuca boat ramp also have the potential to impact on
Murray River users.
Construction activities have the potential to conflict with the annual Southern 80 Ski Race.
With effective management and communication to ensure that the event is not disrupted (see
section 6.9.4), it would be possible to minimise negative social impacts.
Moama Lions Community Park
The Moama Lions Community Park is located on the undeveloped Forbes Street road
reserve. The western side of the park would be required for the construction of the NSW
proposal. The current area of the park is 0.6 hectares. The area remaining after construction
would be about 0.3 hectares.
The existing picnic tables, shelter, barbeque, memorial cross and historic pump at the park
would be retained. The playground and steam engine would be removed and relocated in
consultation with the Moama Lions Club and Murray Shire Council. The park would be
accessed from Boundary Road on its southern boundary.
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The existing park is situated next to a major road and offers only limited amenity. Murray
Shire Council representatives indicated that it is used infrequently and expressed no objection
to the land being acquired for the NSW proposal. Lions Club representatives likewise did not
express an objection to the play equipment or steam engine being removed from the site, and
noted that the use of the park was limited in part due to the absence of toilet facilities on the
site. Another park with toilet facilities is located about 800 metres south-east of the Lions
Community Park.
Operation
Amenity
In the longer term, residential and commercial properties located near the NSW proposal may
experience greater levels of traffic noise and air emissions and some visual changes,
potentially reducing the existing level of amenity. The extent of these impacts and the
proposed management measures are outlined in sections 6.5, 6.6 and 6.12.
Roads and Maritime would acquire the property at 2 Boundary Road, which may result in a
future change of land use.
It is expected that affected residents and businesses would be able to adjust to minor
changes in amenity over time. It is not expected that the NSW proposal would cause any
significant impacts to land use as a result of changes in amenity.
The noise impact assessment (see section 6.5) concluded that with implementation of noise
mitigation treatments, noise impacts would be within acceptable levels.
The visual impact assessment (see section 6.6) concluded that overall, the landscape and
visual impacts of the Echuca-Moama bridge crossing are high without mitigation measures in
place and moderate once mitigation measures have been in place 10 years after
development.
The traffic assessment (see section 6.11) concluded that the traffic modelling demonstrated
that the road network would operate satisfactorily in both years 2029 and 2044, and both the
existing bridge and the proposed bridge would operate within their design capacities. While
there would be construction impacts on traffic, those impacts could be mitigated.
Access
Permanent road closures would occur at Boundary Road and Forbes Street, as described in
section 3.2.3. These closures would not significantly affect long-term access to streets or
properties in Moama (see section 6.11).
A number of unsealed tracks are present in the private property on the floodplain next to the
Murray River. One of these access tracks is intersected by the NSW proposal embankment.
This track would be diverted under one of the bridges for use during operation.
The NSW proposal provides suitable access for all existing properties, land uses and
developments, albeit altered in some cases. Changes to access for the River Country Inn and
the Moama Marketplace are described in section 6.11. Changes to access are not expected
to result in any changes in land use.
Weight limitations on the existing Murray River crossing would continue to prohibit higher
mass limit vehicles if the NSW proposal does not go ahead. It is anticipated that business,
agriculture and industry in the region would benefit from the access provided by the NSW
proposal for higher mass limit vehicles.
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Disruption to recreation, community and tourism land uses
In the longer term the NSW proposal is expected to broadly benefit recreational and tourism
land uses in the region, through more efficient traffic access and improved traffic flows, which
is currently a major issue during peak summer and major tourist events.
The NSW proposal is close to the Madison Spa Resort and recently approved conference
centre, the River Country Inn and the Sportslander Motor Inn. The NSW proposal would not
result in any change of land use, however would have an impact on these motels through
increased traffic noise and changes to street access for the River Country Inn (the extent of
these impacts and proposed management measures are discussed in sections 6.5, 6.6 and
6.11).
With the implementation of safeguards and management measures provided in section 6.9.4,
the NSW proposal is not expected to result in any significant detrimental planning or land use
impacts.
Benefits and opportunities
Once operational, the Echuca-Moama bridge crossing would provide many benefits to the
townships of Echuca-Moama and the broader region. These include supporting urban growth
and economic development for both Echuca and Moama and the surrounding region,
providing greater connectivity and more efficient movement between towns, and enabling
access by higher mass limit vehicles which support significant freight operations and
local/regional industry. The socio-economic benefits of the NSW proposal are described in
more detail in section 6.10.
The Echuca-Moama bridge crossing would provide a restriction free river crossing between
Victoria and NSW which could provide greater efficiency for distribution of goods locally, state
wide and nationally. This could encourage larger national industries and distributors to
establish in Echuca and Moama.
The Echuca-Moama bridge crossing would provide improved flood security access through a
second Murray River crossing built above the 100 year ARI flood level.
The proposed pedestrian and cyclist access which would be provided along the NSW
proposal would increase accessibility and safety for these modes of transport. The EchucaMoama bridge crossing would reduce the travelling distance for pedestrians and cyclists
wishing to cross the Murray River to access Victoria Park and the Moama Sports Precinct.
The improvement in connectivity would be such that these destinations would be readily
accessible to pedestrians or cyclists on either side of the Murray River.
Growth of planned highway commercial clusters to north-west of Moama (along the Cobb
Highway) would be accelerated by the operation of the NSW proposal, as more people begin
travelling through the area. This would contribute to the diversity of services available at these
local centres, providing a greater range of choice for the local community.
In the longer term, the NSW proposal would support the sustainable growth and development
of the townships consistent with local and regional planning policy. The NSW proposal would
connect to residential and commercial growth areas outlined in the Moama North West
Master Plan 2009, which are located about 500 metres north-west of the NSW proposal site.
These areas would experience enhanced local access to services and facilities as a result of
the NSW proposal, attracting growth and development. In particular, the NSW proposal would
provide Moama residents in these growth areas with increased access to services in Echuca.
Improved access from Echuca to the Moama Recreation Reserve (located off Perricoota
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Road), would help secure the reserve’s function as a regional sporting and recreational
facility.
Under the ‘no project’ scenario, the North West Precinct would be less connected, and traffic
congestion and a further distance to travel would discourage integration of the area with
Echuca-Moama.
Victorian EES
The land use and property impacts of the Victorian component of the Echuca-Moama bridge
crossing have been assessed, and environmental management measures identified, in
chapter 13 of the EES and supporting specialist report. The EES has concluded that the
Victorian component of the Echuca-Moama bridge crossing is unlikely to have a significant
impact on land use and property. Refer to chapter 13 of the EES and the supporting specialist
report (in Appendix M of this REF) for further detail.

6.9.4

Safeguards and management measures

Impact

Environmental safeguards

Responsibility

Timing

Land use and
property – land
use impacts



A construction program will be developed
to maintain access and amenity for all
land uses adjacent to the NSW proposal
site as far as is practicable

Project manager
and contractor

Pre
construction
and
construction



All property acquisition will be undertaken
in accordance with the Roads and
Maritime ‘Land Acquisition Information
Guide’ (RTA 2011c) and the Land
Acquisition (Just Terms Compensation)
Act 1991



Affected landowners and tenants will be
consulted on an ongoing basis regarding
the status and timing of acquisition.



Include in the construction contract a
suspension of construction work in the
vicinity of the Southern 80 Ski Race event
venue over the two week period to allow
for event set-up, event staging and
decommissioning of the event site (terms
to be agreed)

Project manager
and contractor

Pre
construction
and
construction



Develop the construction program in
consultation Southern 80 Ski Race
organisers to ensure the construction
process allows for the annual event to run
with minimum disruption. As a minimum,
the construction program will ensure that
access to the boat ramp car park is
available during the Southern 80 event



Ensure sufficient and safe access is
provided for all river users (especially
large paddle steamers) during
construction.

Land use and
property –
impacts to
Murray River
users
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Impact

Environmental safeguards

Responsibility

Timing

Land use and
property –
impacts to
utilities



Roads and Maritime and VicRoads will
consult with relevant service providers
during detailed design and construction to
minimise the potential for service
interruptions.

Project manager
and contractor

Pre
construction
and
construction

Land use and
property –
impacts to
Moama
Community
Lions Park



The play equipment and steam engine at
the Lions Community Park will be
relocated in consultation with the Lions
Club and Murray Shire Council.

Project manager
and contractor

Construction

6.10

Socio-economic

This section is primarily based upon the findings of the social impact assessment (AECOM
2015) (Appendix N), and the economic impact assessment (Essential Economics 2015)
(Appendix O).

6.10.1 Methodology
The social impact assessment study area incorporates the Moama township area surrounding
the NSW proposal. It includes the immediate properties and land uses impacted by the NSW
proposal as well as the sub-regional and regional areas and associated land uses. Broad
consideration is given to the Echuca township, given that the towns function as one
community.
The magnitude of social changes, and effects likely to generate impacts, and the sensitivity of
social receptors to these changes was assessed.
Research tasks and reviews of data sources for the social impact assessment included:


A site visit in September 2014



Reviews of relevant literature, including previous social impact assessments completed
for the Echuca-Moama bridge crossing



Reviews of NSW and local policy (focusing on social policy context)



Reviews of spatial datasets and documents that describe the location and character of
community facilities and open space in the study area



2011 Census data and population forecasts for Echuca, Moama and surrounding areas
(data was sourced from ABS cat no. 3218, 2014; NSW Government 2014; i.d. Consulting
2014)



Targeted consultation with key stakeholders in addition to that conducted as part of
previous social impact assessments (see social impact assessment in Appendix N).

6.10.2 Existing environment
Echuca-Moama community and existing Murray River bridge
The social and economic roles of Moama and Echuca are closely linked. The towns function,
and are locally recognised, as a single community. They rely heavily on each other for
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services and facilities, with extensive collaboration and little need for duplication of services.
The vast majority of employment, education, emergency and social services are provided in
Echuca.
The major economic activities for Echuca and Moama are agriculture, manufacturing and
tourism. Tourism is a significant contributor to the economy of the area, with the historic Port
of Echuca, river-based activities and recreation being the main attractions.
The Murray River represents a natural division of the towns. The existing Murray River
crossing connects the Echuca and Moama townships and provides an important link for local
and regional traffic. This is the only bridge crossing in the Echuca-Moama area. The existing
bridge has a number of constraints, identified in section 2.1.1, which impact on the residents
and businesses in Echuca-Moama and the surrounding region.
Population characteristics and trends
The population of Moama was 5560 in the year 2011 according to the Australian Bureau of
Statistics Census (ABS) for 2011. This represents about 78 per cent of the shire’s total
population.
The Murray Shire is one of the fastest-expanding municipalities in NSW. The population of
Moama increased between 2006 and 2011 by about 510 people or at a rate of two per cent
per year. Growth in Moama in this period comprised a large proportion (81 per cent) of all
growth across Murray Shire.
While specific population projections are not available for Moama, projections for Murray
Shire (sourced from NSW Government) indicate that the population of the municipality is
expected to increase from 7200 in the year 2011 to 8750 in the year 2031. This is an increase
of about 1550 residents, at a rate of one per cent per year.
The population of Echuca was substantially younger than the population of Moama at the time
of the 2011 Census. The median age of the Moama population was 48, compared with 40 for
Echuca and 41 for regional NSW. For Moama, 27.5 per cent of the population was aged 65 or
older at the time of the 2011 Census, compared with 18.8 per cent of Echuca’s population.
The proportion of the population aged 65 years or older is anticipated to increase to 37 per
cent by 2031.
Median personal and household incomes in Moama were somewhat lower than for Echuca
and regional NSW. Median household income in Echuca was $906 per week compared with
$834 per week in Moama.
Table 6.28 shows data relating to industry of employment for selected areas. ‘Agriculture,
forestry and fishing’ was a major source of employment for the communities of the Murray
Shire, providing 14 per cent of employment. Residents of Moama relied more heavily on
urban based employment opportunities, such as in manufacturing, construction and retail
trade.
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Table 6.28

Industry of employment

Industry division
Manufacturing
Construction
Retail trade
Accommodation/food services
Transport, postal, warehousing
Education and training
Public administration and safety
Health care/social assistance
Agriculture, forestry and fishing
Other
Source: ABS (2011)

Moama (%)

Murray
Shire (%)

Regional
NSW (%)

Echuca
(%)

11.4
8.8
14.4
13.6
3.7
5.8
5.2
11.2
3.5
22.3

9.5
8.3
11.8
11.9
3.6
6
4.5
9.5
14
21

8.3
7.9
11.4
7.7
4.2
8.6
7.2
13
5.8
26

13.4
9.3
13.7
11
3.2
7.6
4.7
13.5
2
21.5

Echuca-Moama had about 1940 businesses in June 2013 and a varied business mix. When
compared against the business structures of NSW and Victoria, Echuca-Moama has a
considerably higher proportion of businesses associated with agriculture, construction, retail,
accommodation and food services.
The Murray Shire has a diverse agriculture sector. Crops include wheat, barley, canola, clover
hay, lucerne, oranges, rice, peas, beans, hydroponic tomatoes, oats, maize (corn) and olive
groves. This is supplemented by dairy farming, livestock such as sheep, cattle and goats, and
vineyards. Agricultural production is aided by good access to a skilled agricultural workforce
and a temperate climate.
About 13 per cent of businesses in Echuca-Moama (248 businesses) are associated with
agriculture, forestry and fisheries activities, with only the construction sector having a greater
business representation (401 businesses).
The Gross Value of Agricultural Production in Murray Shire is $100 million per year (NSW
Trade and Investment 2014). Overall, the Murray and Campaspe Shires have a Gross Value
of Agricultural Production of $600 million per annum.
Average household size was 2.2 in Moama (ABS Census 2011). This reflects the presence of
a relatively large proportion of families without children (37.5 per cent) in Moama.
Owner occupiers are the most common tenure group in Moama.
A large proportion of commuters travel to work in a private vehicle, either as the driver or a
passenger. In both Echuca and Moama, about 86 to 87 per cent of people travel to work
using a car. Residents of both shires who move across the state border to access work make
regular use of the existing Murray River bridge.
‘Socio-Economic Indexes for Areas’ is a product developed by the ABS that ranks areas in
Australia according to relative socio-economic advantage and disadvantage. In Moama, the
alignment passes through areas identified as decile 3 and decile 4-6. A decile of 1-3 reflects
relatively high levels of disadvantage, while a decile of 4-8 signifies a moderate to highly
affluent community.
Moama has experienced notable population growth over the past five years, and further
growth is projected. Land will be required for residential dwellings, infrastructure (including
roads) and community facilities. As the urban centre of Moama grows and develops, the
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proportion of all employment provided by agricultural based employment in the Murray Shire
will decrease and will be complemented by further development of urban based employment
opportunities.
Community resources
Residents consulted as part of the 2011 and 2012 social impact assessment processes
identified that they enjoy living in Echuca-Moama because the area is quiet and peaceful and
provides access to a wide range of facilities and services. Other positive features of the
townships identified by residents include access to the Murray River and the friendly local
community.
Consultation conducted as part of this and previous social impact assessments indicate that
the two towns are essentially seen as one interdependent urban centre by local residents.
Residents make use of facilities and services located on each side of the Murray River.
Community facilities within the study area include senior citizens clubs, aged care, churches,
a Returned and Services League (RSL) club and other clubs. The Moama RSL club in Merool
Lane is a popular community facility with a large membership drawn from local residents as
well as regular visitors to the Echuca-Moama area. Police stations are located in both Echuca
and Moama. A rural fire brigade is located in Moama.
The Echuca-Moama area contains a number of kindergarten and pre-school facilities. Primary
schools for local students are present in both Echuca and Moama. Three secondary schools
service Echuca-Moama. Bendigo TAFE is the only tertiary educational institution in the area.
Echuca Regional Health provides a range of health services to about 45,000 people living in
the Murray Shire and Shire of Campaspe. Echuca Regional Health also provides an aged
care service. The Moama Cemetery is located between Perricoota Road and Boundary Road.
The two major concentrations of recreation facilities in the Echuca-Moama area are Victoria
Park (in Echuca) and Moama Recreation Reserve. Moama Recreation Reserve is a large
recreational reserve of over 45 hectares located on the northern side of Perricoota Road. This
reserve contains various ovals for football codes, cricket and athletics, netball courts, the only
cycling velodrome in the region, a harness racing track, botanic gardens, the Moama Sports
Club and open space. Moama Recreation Reserve is located about 500 metres west of the
NSW proposal on the northern side of the Murray River.
Moama also has other sporting complexes, including indoor basketball courts, outdoor
swimming pool, Rich River Golf Club and the Moama Bowling Club at Shaw Street, which
attracts a significant number of visitors.
Moama Lions Community Park is a small (0.5 hectare) triangular shaped open space area
with a shelter, barbeque facilities and children’s playground located at the corner of Boundary
Road and Meninya Street. It is located within existing road reserve.
The Merool Caravan Park is located off Merool Road at ‘Reflection Bend’ on the Murray
River. It provides a range of cabins, annual and camping sites, a houseboat marina and a
boat ramp. The Moama Riverside Tourist Park is located on the bank of the Murray River,
east of the Cobb Highway. It also provides a range of cabins and camping sites.
There are a number of on-road and off-road cycling paths in Echuca and Moama, as
described in section 0.
Housing is a key community resource and for the owners of the housing, a substantial private
asset.
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Tourism
The Echuca-Moama region is very popular, with visitors from Victoria and southern NSW. It
also attracts visitors from other states and overseas. Echuca-Moama’s tourist sector is
advantaged by its relative close proximity to Melbourne (2.5 hours’ drive time), making
Echuca-Moama a more desirable Murray River location than other destinations such as Swan
Hill and Mildura, each of which are located further afield.
The main attractions of the region are the activities afforded by the Murray River, including
fishing, paddle steamers, houseboats, water skiing, camping etc. Other popular attractions
are associated with Moama’s many sporting and gaming clubs. These include the Moama
Bowling Club, Moama RSL Club and the Rich River Golf Club.
In total, the Echuca-Moama region generated approximately $300 million in visitor spending in
the year ending March 2014.
About 40 commercial hotel/motel operations are located in the Echuca-Moama region.
Overall, the tourism figures highlight the importance of this sector to the Murray and
Campaspe Shire economies in terms of employment, accommodation takings and visitor
spending (which supports a wide range of business activities).
The ongoing increase in visitation to Echuca and Moama is likely to be mainly car-based
(recognising the relatively limited public transport options available).
Constraints of the existing bridge to Echuca-Moama business sectors
The constraints of the existing bridge are described in section 2.1.1. These constraints affect
freight transport, local business and tourism, with associated impacts on the region’s
productivity and economy.
The impacts of the existing bridge constraints on agriculture, industry, tourism and retail and
commercial business sectors are described in detail in the economic impact assessment in
Appendix O.
Reactions to the Echuca-Moama bridge crossing
Consultation undertaken in 2012 revealed that there is support for a second crossing among
a wide range of community stakeholders, including residents, business operators, community
service providers and local schools.
Community service providers and local schools indicated that their service catchments cross
the Murray River and that congestion on the existing bridge results in delays and frustration
for users of their services. Educational institutions in particular were reported to serve
students from Echuca, Moama and beyond who rely on cross-river travel by walking, cycling,
public transport usage and private car.
In 2012, a ‘Community Consultation Group’ advised that provision of a new road link and
bridge would facilitate the ongoing process of integration of the two townships of Echuca and
Moama, and ultimately the development of a significant regional centre.
Very strong and wide-ranging in-principle support for a second Murray River bridge at
Echuca-Moama has been observed consistently in Echuca-Moama. The drivers of this
support, namely concerns about increasing traffic congestion on the existing bridge and
security of access across the River, are likely to have intensified rather than dissipated in
recent years as the population in Echuca-Moama has grown.
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Stakeholders consulted in 2011 and 2012 reported that delays in the identification of a
preferred alignment for a second river crossing and a lack of information about the timeline for
implementation of the Echuca-Moama bridge crossing were causing negative impacts for the
community.
The limited consultation undertaken to support the 2014 social impact assessment found
evidence of mixed views regarding the desirability of the NSW proposal. Positive views were
grounded in an acceptance of the need for a second crossing to ensure convenient and
secure access across the Murray River, whereas negative views related to concerns about
amenity impacts of the bridge for residents and community groups, such as sporting clubs.
Notwithstanding, consultation conducted in 2014 suggests that although the NSW proposal
may generate some negative impacts for the local community, people (in the community)
want a second crossing and would in the main be prepared to accept the associated negative
consequences.
Potential Bridge Arts Project
The owner of the land on the Murray River floodplain traversed by the NSW proposal has
developed a concept for a public arts precinct on the property (the ‘Bridge Arts Project’, (refer
to Appendix D of the social impact report in Appendix N of this REF), which ties in with the
NSW proposal and surrounds. The Bridge Arts Project would celebrate the indigenous and
non-indigenous heritage of the local area.
The Bridge Arts Project would potentially include an interpretive centre, contemporary gallery,
educational/conference centre, fauna park, sculpture space and walking and cycling tracks.
The project would be developed on 14 hectares of land on the floodplain adjacent to the NSW
proposal over a five year period (post-bridge completion).
The owner suggests that the proposed bridges would be designed to incorporate elements
that would enhance the status of the Bridge Arts Project as an arts precinct. The Bridge Arts
Project is a private landowner-led concept which is not linked to the NSW proposal.

6.10.3 Potential impacts
Construction
Land acquisition and severance
Social impacts associated with the NSW proposal would arise in association with land
acquisition and severance. The NSW proposal would require only very limited acquisition of
private property and no residential dwellings would be directly impacted.
The close proximity of the NSW proposal would severely affect the quality of the property at 2
Boundary Road as a place of residence. The lifestyle of the existing owner/occupier would be
severely impacted. In recognition of this, Roads and Maritime proposes to acquire the entire
property, as agreed with the property owner.
Land acquisition and severance impacts are described in more detail in section 6.9.
Road users
There may be some minor changes to access during the construction period, which could
potentially lead to inconvenience for motorists. These changes would likely be for short
periods and would have only limited impacts. These impacts are assessed in section 6.11.
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Private land
The NSW proposal would be unlikely to generate any notable social impacts relating to the
current use of the privately owned property on the Murray River floodplain.
Construction impacts (noise, vibration, visual impacts and dust) may result in lowered
residential amenity for nearby private properties. Construction work would be managed so
that these impacts are minimised (see sections 6.5, 6.6 and 6.12).
Recreational land use
Moama Lions Community Park
Impacts to the Moama Lions Community Park would be as described in section 6.9.3. Murray
Shire Council representatives and Lions Club representatives indicated that the park is used
infrequently and expressed no objection to land being acquired for the NSW proposal. The
NSW proposal would have a negligible social impact at Moama Lions Community Park.
Another park with toilet facilities is located about 800 metres south-east of the Lions
Community Park.
Changed access for walking and cycling paths
The closure of Boundary Road would block access along the existing off-road walking and
cycling path, as described in section 6.11. A signalised pedestrian crossing at the Cobb
Highway/Meninya Street intersection would connect to the bike path along Boundary Road on
the western side of the proposed closure. Access would be maintained throughout
construction.
Minor changes to other walking and cycling paths would be required during construction. It is
anticipated that pedestrian and cycle access would be maintained throughout construction.
Users of the Murray River
Temporary impacts to users of the Murray River and Echuca boat ramp may occur during
construction as described in section 6.9.3.
The Southern 80 Ski Race is an important sporting event with an international profile and is a
major social and economic event for Echuca-Moama. Potential impacts on the event during
construction are described in section 6.9.3. Construction of the NSW proposal would minimise
any impacts on the event that could have socio-economic consequences for the local
community.
Increased use of community facilities
The NSW proposal would likely result in about 100 to 150 full time workers coming to work
and live in Echuca-Moama from outside the region. These people would make use of existing
community facilities and services in Echuca-Moama and may choose to participate in
community activities, such as sports clubs, arts and cultural activities.
Economic impacts
Disruption to businesses
Potential disruption to some businesses located towards the northern end of Meninya Street
during construction activities could occur due to restricted access to business premises
(customers and suppliers). This impact would be minimised by maintaining access to these
businesses throughout construction.
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Potential negative impacts on trade could occur with large-scale work occurring in the
immediate area (noise, vibration, dust, traffic congestion, safety etc).
Potential disruption to river-based businesses such as paddle steamers and houseboats
could occur during the bridge crossing phase of the construction. This would be through
partial closures of the Murray River to watercraft and short closures of the Echuca boat ramp.
Full closures of the river would not be implemented, and the river would generally remain
open to river users during construction.
Potential negative amenity impacts could affect trade for businesses located close to the
NSW proposal site including:


Moama Marketplace (access)



Madison Spa Resort (noise and visual)



River Country Inn (reduced access, noise and visual).

These impacts have been addressed in sections 6.5, 6.6 and 6.11.
Strain on rental housing
A sufficient labour pool is available to service the NSW proposal, including a strong
construction base in Echuca-Moama, supported by additional labour options in nearby
centres such as Bendigo, Deniliquin and Shepparton. Some specialist labour would need to
be imported (estimated at 100 to 150 fulltime employees), who would require accommodation.
There is very little capacity available in the local rental housing market (less than one per cent
vacancies) and increased demand during construction may raise rental prices, with
implication for housing affordability.
Echuca-Moama has a significant stock of hotel, motel, serviced apartment, cabin and
powered site accommodation options, amounting to about 1500 rooms/cabins/sites and over
4000 bed spaces. This supply should be sufficient to provide for workers without impacting on
the tourist market.
Benefits
In the short term, the NSW proposal would have numerous positive impacts, including the
potential for increased local employment opportunities during construction. This could have
associated multiplier effects which are likely to benefit the local and regional community.
Possible benefits and opportunities that have the potential to occur during the construction of
the Echuca-Moama bridge crossing (and therefore the NSW proposal) include:


Employment generation averaging 1410 full time equivalent jobs each year, for a three
year construction period. These would comprise 540 direct full time equivalent jobs and
870 indirect (multiplier) full time equivalent jobs each year (full time equivalent jobs
include short-term full time jobs and casual jobs)



Opportunities for training and upskilling of the local workforce, including new
apprenticeships created to support the Echuca-Moama bridge crossing



Business opportunities for many regional operators, including those providing services
associated with quarry materials, concrete, civil engineering, transportation and
equipment hire



Wage spending stimulus of about $18 million over three years from construction workers
relocating to Echuca-Moama, with this spending benefitting a range of business sectors,
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including retail, accommodation, financial and rental service, trade supplies, cafés and
restaurants.
Operation
Recreational use of the Murray River
The piers of the Murray River bridge would be constructed outside the river channel. The
bridge over the Murray River would allow for movement of recreational water craft and paddle
steamers under the bridge. The clearance under the Murray River bridge would allow the
paddle steamers to continue to operate up to the highest river height permitted for operation
of water craft. The NSW proposal design ensures that the use of the Murray River can
continue unaffected, such that social impacts would be negligible.
Vegetation would be removed as part of the NSW proposal, which would affect the amenity of
the environment for recreational users. This would be mitigated by landscaping and
revegetation (see section 6.6).
Amenity impacts during operation
Residents are generally quite sensitive to altered acoustic and visual amenity caused by road
projects. Impacts for private landholders during operation would result mainly from changes in
noise and visual amenity. The NSW proposal would initially have a high visual impact for
recreational users of the Murray River. Operational noise and visual amenity impacts are
assessed and safeguards and management measures proposed in sections 6.5 and 6.6.
Economic impacts
Reduced traffic in Moama
Some businesses located in Moama, especially those operating in Meninya Street, have
expressed concern that trading levels may decline due to the opening of the second bridge;
however, these concerns are mainly based on the premise that new restrictions might be
placed on vehicle traffic accessing the existing bridge. Some note that any restrictions of
heavy vehicles travelling via the existing route would reduce custom and also adversely affect
supplies. There are no plans to place any new restrictions on vehicles using the existing
bridge, and therefore users would have the choice to travel through the Moama and Echuca
town centres as per the current situation or avoid these routes by using the new bridge
crossing.
Other businesses feel the long-term trading benefits of the second bridge would outweigh any
small trading losses that may occur. Factors such as increased efficiency of movement for
residents and visitors and opportunities for both Councils to implement access and amenity
improvements in key shopping and dining strips in Moama are likely to enhance the operating
environment for businesses.
Changes in access to businesses
Changes in access to businesses that would occur as a result of the NSW proposal are
described in section 3.3.6.
The removal of the existing ‘right turn in – right turn out’ access to the River Country Inn
would remove direct access for northbound customers arriving from Victoria. The motel
operator has expressed concern that this would reduce patrons captured through passing
trade, with some resulting economic losses (ie reduced occupancy rates and associated
revenues). This concern may be addressed through incorporation of a U-turn at the Cobb
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Highway/Perricoota Road intersection for northbound traffic, with signage specific to the River
Country Inn and/or provision of access to the property from Francis Street, in close
consultation with the motel operator (identified as management measures in section 6.11.4).
These measures would be determined during the detailed design phase.
The closure of Boundary Road would affect access to the Moama Marketplace car park and
supermarket loading bay, as described in section 6.11. The change in access is considered
unlikely to cause a significant economic impact to the Moama Marketplace. Close
consultation with the owner and centre manager would occur during detailed design.
Benefits and opportunities
Summary of benefits and opportunities
The benefits and opportunities of the Echuca-Moama bridge crossing for agriculture, industry,
tourism and retail and commercial business sectors are described in detail in the economic
impact assessment in Appendix O.
In summary, the Echuca-Moama bridge crossing would result in the following benefits:


Reduced travel time for commercial vehicles; tourists and residents, especially during
peak seasons and major events



Removal of restrictions for oversized commercial vehicles



Improved access for emergency services vehicles



The provision of a second flood evacuation route



Provision of a shared path along the Echuca-Moama bridge crossing connecting to
existing recreational pathways, improving pedestrian and cycle connectivity between the
towns



Reduced risk to the ongoing operations of business/industry with an alternative river
crossing available in the event of the existing crossing being inaccessible



Reduced traffic volumes, including heavy vehicles, through the town centres, improving
the safety of the local road network and amenity of the retail and tourism areas (through
reduced traffic, air emissions and noise)



Promotion of the economic development of Echuca-Moama by:



-

Facilitating traffic movement and transport across the Murray River

-

Improving amenity for businesses and tourism operators in the towns. This would
assist in making the central business areas of these towns more pleasant as places
to visit, and this is likely to increase investment opportunities in each of the shopping
strips

Potential to incorporate the Bridge Arts Project.

Victorian EES
The socio-economic impacts of the Victorian component of the Echuca-Moama bridge
crossing have been assessed, and environmental management measures identified, in
chapters 14 and 19 of the EES and supporting specialist reports. The EES has concluded that
the Victorian component of the Echuca-Moama bridge crossing is unlikely to have a
significant adverse social or economic impact. Refer to chapters 14 and 19 of the EES and
the supporting specialist reports (in Appendices N and O of this REF) for further detail.
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6.10.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Socio-economic
– construction
general
community
impacts



Potentially affected residents and
businesses will be contacted before the
commencement of work, in accordance
with the Roads and Maritime ‘Community
Engagement and Communication Manual’
(Roads and Maritime 2012b). Residents
will be notified via door knocks,
newsletters or letter box drops providing
information on the proposed works,
working hours and a contact name and
number should any complaints wish to be
registered

Project manager
and contractor

Pre
construction



Ongoing consultation during detailed
design phase will occur with Murray Shire
Council



Working hours during major community
events will be identified in consultation with
Murray Shire Council and other relevant
stakeholders at the time of contract
preparation



A complaints management procedure and
register will be included in the construction
environment management plan.



Ongoing consultation will occur with the
River Country Inn operator, especially
during the detailed design stage, to resolve
concerns relating to access to the motel for
northbound traffic

Project manager
and contractor

Pre
construction
and
construction



Consider providing signage specific to the
River Country Inn to indicate access



Ongoing consultation will occur with the
Moama Marketplace property owner and
centre manager, especially during the
detailed design stage, to resolve concerns
relating to land acquisition and site access
(deliveries and customer).



Potentially affected recreational
community groups and businesses that
use the Murray River (such as the
Southern 80 Ski Race organisers and
paddle steamer operators and house boat
businesses) will be notified before the
commencement of work, in accordance
with the Roads and Maritime ‘Community
Engagement and Communication Manual’
(Roads and Maritime 2012b)

Project manager
and contractor

Pre
construction



In consultation with river-based
businesses, minimise the number, extent
and duration of partial river closures
during the bridge crossing phase of

Socio-economic
– impacts to
businesses

Socio-economic
– impacts to
Murray River
users
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Impact

Environmental safeguards

Responsibility

Timing

construction



Minimise the number and duration of
closures of the Echuca boat ramp during
construction and provide notice of
closures to the local community.

Socio-economic
– opportunities
on private land



Consultation will occur with Bridge Arts
Project representatives during detailed
design.

Project manager
and contractor

Pre
construction
and
construction

Socio-economic
– construction
impacts on the
community



Local residents, potentially affected
businesses and road users will be kept
regularly informed of construction
activities during the construction process.

Project manager
and contractor

Construction

6.11

Traffic and access

A transport impact assessment for the NSW proposal was completed by Jacobs (2015)
(Appendix P) and is summarised below.

6.11.1 Methodology
The study area for the transport impact assessment extends just beyond the township
boundaries, as shown in Figure 6.44. The area is about five kilometres by seven kilometres
and covers all of the major roads in Moama and Echuca.
A summary of the methodology for the transport impact assessment is provided below.
Further details of the transport model, scenarios, model validation and network assumptions
are provided in the transport impact assessment in Appendix P.
Site inspection and review of information
Information for the assessment was derived from the following sources:


Visiting Echuca and Moama, reviewing the transport network and discussing local issues
with representatives of Campaspe Shire Council and Murray Shire Council



Current and historical traffic volumes provided by VicRoads, Roads and Maritime,
Campaspe Shire Council and Murray Shire Council



Reviewing the road crash history in Echuca and Moama and determining particular crash
hot spots



Campaspe Shire Council and Murray Shire Council strategic documents, policies and
guidelines related to transport and land use



2011 Census data (population, dwellings and place of work)



NSW population projection (2014 and 2008)



‘Victoria in Future’ population growth projections (2014).
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Figure 6.44 Transport impact assessment study area

Traffic modelling
A traffic model developed for the 2008-2010 Echuca-Moama bridge study (SKM 2009), which
included updates made in 2012 for the Echuca-Moama Bridge Mid-West 2 Options
assessment (SKM 2012), was used to assess traffic demands for the NSW proposal. The
model was further updated by incorporating the latest 2011 Census data and planning
information from VicRoads, Roads and Maritime, Campaspe Shire Council and Murray Shire
Council. This included consideration of the latest ‘Victoria in Future’ population growth
projections (2014) and those from NSW. Land use zones, aerial photographs and strategic
development plans were also examined for Echuca and Moama.
A map of the modelled road network is provided in Figure 6.5 of the transport impact
assessment in Appendix P. In all modelling of future traffic conditions, it is assumed that
Francis Street is connected to Perricoota Road and that trucks are banned on the streets
shown in Figure 6.6 of the transport impact assessment.
To validate the traffic model to 2014 conditions, recent traffic counts were sourced from
Murray Shire Council and VicRoads. The model is calibrated to a normal winter weekday,
however there are substantial variations in holiday and seasonal peak traffic volumes.
To establish predicted traffic volumes, two road network scenarios were modelled – the base
case (the existing road network with no new bridge) and the proposed alignment (including
the new bridge connecting to a new roundabout in Warren Street in Echuca and the opening
of Francis Street in Moama).
Future network performance
To estimate future network performance, the ratio of traffic volume to road capacity was used
as a basic measure of congestion. Volume-capacity ratios less than 0.8 typically indicate a
road operating well within its nominated capacity. Values between 0.8 and 1.0 indicate a road
approaching capacity, often with stop-start traffic. Values above 1.0 indicate that traffic
demand exceeds the capacity of the road, leading to extended queues forming during peak
periods. Using this approach, forecast volume-capacity ratios for 2014, 2029 and 2044 peak
hours were calculated.
Intersection performance
The performance of several key intersections in Echuca and Moama were assessed using the
SIDRA intersection analysis software package. The analysis was carried out using forecast
2044 traffic volumes, with daily volumes factored up by 8.4 per cent to represent a typical
peak hour.

6.11.2 Existing environment
The existing roads and infrastructure are described in section 2.2. Figure 1.1 and Figure 1.2
show the regional and local road networks. Details are summarised below.
Existing roads
Road network
The Murray River bridge crossing provides an important link for local traffic between Echuca
and Moama. The nearest alternative bridges are upstream at Barmah (detour by main road of
101 kilometres) and downstream at Barham (detour by main road of 195 kilometres).
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The main arterial road through the study area is the Cobb Highway. This is a two-lane road
which enters Moama from the north and continues south over the existing bridge to Echuca.
Within Moama, the Cobb Highway is designated as Meninya Street from the Perricoota Road
intersection to the Shaw Street intersection. Meninya Street also has on-street parking in the
town centre.
Perricoota Road is an arterial two-lane road that travels north-west along the Murray River,
connecting to the town of Barham. The Cobb Highway/Perricoota Road intersection has been
assessed as having a level of service of ‘F’ (extremely congested) (see section 2.2.1).
An off-road shared cycle and pedestrian path exists along part of Perricoota Road from the
intersection to Kirchhofer Street.
Francis Street, located on the eastern side of the Cobb Highway opposite to Perricoota Road,
currently terminates in a dead end and does not connect to the highway.
Boundary Road has a length of about one kilometre and connects to Perricoota Road to the
west. Forbes Street, an unsealed road, runs south from Boundary Road onto the Murray
River floodplain and connects to Bartlett Street and other unsealed roads.
The speed limit of the Cobb Highway (more than 250 metres north of the Perricoota Road
intersection) and Perricoota Road (more than 650 metres west of the intersection) is 80
kilometres per hour. The speed limit for all other roads in the study area is 50 kilometres per
hour.
Photographs of the main roads and existing bridge are shown in section 3.2.2 of the transport
impact assessment in Appendix P.
Existing bridge
The existing Murray River bridge has a narrow two-lane single carriageway, with a width of
7.3 metres. The bridge has a pedestrian footway on its western side.
The bridge is rated for 42.5 tonne, six axle semi-trailers and 62.5 tonne, nine axle B-Doubles.
The constraints of the bridge for traffic are described in section 2.1.1.
Public transport
Seven coach routes service Echuca and Moama, with 10 regional bus services operating in
the study area. Interstate bus services use the existing bridge. Local school bus routes also
use the existing bridge. There are no designated school bus stops in Moama, except at
individual schools. In the vicinity of the NSW proposal, a public bus stop is located on
Boundary Road near the Madison Spa Resort.
Traffic volumes and movements
Existing daily traffic volumes on the arterial roads (Cobb Highway, Meninya Street and
Perricoota Road) are provided in Table 2.3 in section 2.2.1.
Traffic volumes during holiday periods and weekends are higher in and around the town
centres. During peak periods, daily traffic volumes over the existing bridge can exceed 25,000
vehicles per day.
Heavy vehicle numbers on arterial roads increase significantly during the grain and tomato
harvest season (mid-November to mid-February for grain and February to early April for
tomatoes).
Future predicted traffic growth is provided in section 2.1.2.
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Traffic analysis has concluded that the existing Murray River bridge primarily serves local
traffic (see description of traffic movements in section 2.2.1).
Crash history
Overall, 124 crashes were reported in Moama from 1 July 2003 to 30 June 2013. The total
number of crashes has been relatively constant at about 13 crashes per year with no
apparent trend in the 10 analysis years. Three crashes occurred on the existing bridge over
the analysis period, of which one was an injury crash. All of these crashes happened during
public holidays or a long weekend. Further details of crashes are provided in section 2.1.3.
Property access
A number of property accesses are intersected by the NSW proposal on the Murray River
floodplain, Boundary Road, Meninya Street and the Cobb Highway. These are described in
section 3.3.6.
Walking and cycling paths
In the vicinity of the NSW proposal, walking and cycling paths are present at Boundary Road,
the Lions Community Park, the northern section of Meninya Street, the Cobb Highway,
Perricoota Road and the Francis Street road reserve.
Murray River
The Murray River is used by numerous water vessels for recreation and tourism activities
such as fishing, paddle steamers, houseboats and water skiing.
The existing bridge has a clearance over normal water level of about 12.2 metres. The
Echuca boat ramp is located on the Victorian side of the river at Victoria Park.
River boat traffic primarily originates from the Echuca side of the river; however, some smaller
boats used for recreation such as fishing may come from the Moama side of the river.

6.11.3 Potential impacts
Construction
Impacts to local traffic, pedestrians, cyclists and adjacent property owners would occur during
construction of the NSW proposal.
Changed traffic conditions
About half of the NSW proposal site is located on, or adjacent to, existing roads. Changed
traffic conditions on existing roads in the vicinity of construction activities could potentially
lead to reduced safety for motorists, pedestrians and cyclists.
Lane closures for short periods may cause minor delays to traffic. It is unlikely that temporary
detours would be required for the NSW proposal.
Up to four car parking spaces would be permanently removed on the northern side of
Boundary Road, east of the NSW proposal site, as part of the closure of the street. These car
parks are primarily used for access to the Lions Community Park, do not have high levels of
use, and are not critical to any businesses in Moama.
Increased traffic on local roads
Construction access to the NSW proposal site would generally be via the Cobb Highway,
Meninya Street and Perricoota Road. The NSW proposal site on the Murray River floodplain
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would be accessed from Boundary Road and Forbes Street. Construction access would be
provided along the NSW proposal site on the floodplain.
The NSW proposal would generate heavy vehicle movements through transporting fill,
materials, structures, machinery, fuel and general provisions.
Light vehicles would be required to transport staff to and from the site. Light vehicles would
also be used in various roles on site.
As described in section 3.3.6, the following vehicle movements are expected during
construction:


For the delivery of embankment fill material, heavy vehicle movements may comprise on
average about 70 to 100 heavy vehicles accessing the site per day (140 to 200
movements per day) over about 90 to 100 total working days



For the delivery of pavement construction materials, heavy vehicle movements may
comprise about 25 to 35 heavy vehicles accessing the site per day (50 to 70 movements
per day) over about 50 total working days



Additional heavy vehicle movements would be required for delivery of structures and
machinery and other construction activities



Light vehicle movements may comprise in the order of 60 light vehicles accessing the site
per day for the transportation of staff (120 movements per day).

Existing daily traffic volumes for roads in the study area are provided in Table 2.3 in section
2.2.1. Total vehicle movements generated during construction would generally be up to three
per cent of existing total traffic volumes in the Moama town centre. Heavy vehicle movements
generated during construction would generally be up to 19 per cent of existing heavy vehicle
volumes in the Moama town centre. Construction vehicle impacts on the local road network
are generally expected to be low. There is the potential for construction vehicles to
exacerbate congestion on local roads during peak traffic conditions (ie during holiday periods
and tourist events). The impacts of construction traffic on the local road network would be
managed through construction traffic management planning and close consultation with
Murray Shire Council, Campaspe Shire Council and event organisers as described in section
3.3.1.
There is the potential for the integrity of Murray Shire Council owned roads to be affected by
construction traffic during construction. These roads primarily include Boundary Road and
Forbes Street.
Public transport
A public bus route currently runs along Boundary Road, with a bus stop adjacent to Madison
Spa Resort. Due to the closure of Boundary Road, the bus route would be permanently re
routed along Meninya Street and Perricoota Road. The bus stop would be relocated to
Meninya Street, north of Boundary Road.
Street access to properties
The existing street access to the River Country Inn on the eastern side of Meninya Street
would be changed to a ‘left turn in – left turn out’ arrangement. Northbound traffic on Meninya
Street would not be able to turn directly into the property. The detailed design may provide for
U-turns at the northbound right turn lane on the Cobb Highway/Perricoota Road intersection
to enable direct access to the River Country Inn for northbound traffic. Additional access to
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the property may need to be provided from Francis Street. Access to the motel would be
further developed during detailed design.
Access to the Moama Marketplace car park and Safeway supermarket loading bay from
Boundary Street would be permanently affected by the closure of Boundary Road. Access for
delivery vehicles to Boundary Road and the loading bay would be via Perricoota Road rather
than Meninya Street. A large radius turning circle has been incorporated in the concept
design on Boundary Road west of the road closure to enable delivery vehicles to turn into the
access delivery docks. Access to the loading bay would be maintained during construction.
Access to the car park would be maintained from Perricoota Road. The impact of the NSW
proposal on access along Boundary Road is relatively minor, given that a 140 metre section
of the street is one-way, which currently prevents eastbound traffic from west of the Moama
Marketplace connecting to Meninya Street.
Minor interruptions to the Moama Marketplace access from Perricoota Road may occur during
construction of the Cobb Highway/Perricoota Road intersection. Pedestrian access to the
Moama Marketplace from Meninya Street would be maintained throughout construction.
A number of unsealed tracks are present in the private property on the Murray River
floodplain. Three of these tracks cross the NSW proposal alignment. Two of these would
continue under the proposed Murray River bridge. One of the access tracks would be
intersected by the NSW proposal embankment. This track would be diverted under one of the
bridges for use during operation. Access across the property would be maintained for the
landholder during construction.
Access to the driveway for the residence at 2 Boundary Road would be affected during work
associated with the closure of Boundary Road on the western side of the new road. The entire
property at 2 Boundary Road would be acquired by Roads and Maritime as described in
section 3.6, negating this impact.
Accesses to the following properties intersected by the NSW proposal would be maintained
during construction:


Lions Community Park between Meninya Street and Boundary Road



Madison Spa Resort access on Boundary Road



Moama Rural Fire Brigade shed on the eastern side of the Cobb Highway



Residences east of the Cobb Highway.

The re-opening of Francis Street would improve street access for residents in that area of
Moama.
Changed access for walking and cycling paths
The closure of Boundary Road would block access along the existing off-road walking and
cycling path, which provides access from the local visitor information centre to the west of the
township. To maintain access to the path, a signalised pedestrian crossing would be provided
at the proposed Cobb Highway/Meninya Street intersection during stage 1 of construction
(refer to section 3.3.1) before the path is blocked. This would provide safe access across the
Cobb Highway and would connect to the bike path along Boundary Road on the western side
of the proposed closure. Access would be maintained throughout construction.
Minor changes to other walking and cycling paths would be required during construction. It is
anticipated that pedestrian and cycle access would be maintained throughout construction.
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Murray River access
Temporary exclusion zones in the Murray River would be implemented around pier
construction areas either side of the river. Partial closures of the river would also be
implemented during use of barges in the river. The river would remain open to passage by
water vessels during construction.
The Echuca boat ramp on the Murray River may be closed for short periods during
construction.
The construction program would be managed to minimise impacts on users of the Murray
River. Safeguards to minimise impacts are provided in section 6.9).
Conclusion – construction impacts
Traffic impacts caused by construction vehicles and traffic management are likely to be short
term and can be mitigated by the management measures in section 6.11.4.
Operation
Traffic forecasts and operation of road network
Traffic modelling has been carried out for the road network, with the inclusion of the EchucaMoama bridge crossing, for the years 2029 and 2044. Forecast traffic volumes are provided in
Tables 6.2 and 6.3 of the transport impact assessment in Appendix P.
The traffic forecasts for the Echuca-Moama bridge crossing indicate that:


Without a second Murray River crossing, average weekday total traffic on the existing
bridge is expected to increase from about 18,800 vehicles per day in 2014 to 25,000
vehicles per day in 2044. This represents total growth of about 33 per cent over the 30
year period



With the construction of the Echuca-Moama bridge crossing, traffic volumes on the new
bridge are forecast to be about 11,500 vehicles per day in 2044. Traffic volumes on the
existing bridge are forecast to reach about 15,000 vehicles per day in 2044. This
represents a reduction of about 40 per cent of the traffic that would have otherwise used
the existing bridge if a second river crossing were not available



With the construction of the Echuca-Moama bridge crossing, the total expected increase
in vehicles crossing the Murray River at the existing bridge for the year 2044 is projected
to be about 1500 vehicles per day, or about six per cent



The section of Meninya Street north of Blair Street presently carries almost 16,000
vehicles on a typical weekday. This volume is forecast to grow to about 22,800 vehicles
per day in 2044, without a second Murray River crossing. Construction of a second bridge
is forecast to remove about 41 per cent of traffic from this section of Meninya Street.

Traffic modelling indicates that the road network would operate satisfactorily in both years
2029 and 2044, and both the existing bridge and the proposed bridge would operate within
their design capacities. It is noted that in 2044, even with the Echuca-Moama bridge crossing
in place, traffic volumes on the existing bridge would be close to its capacity.
The NSW proposal may contribute to improved access for local traffic. The reduction in traffic
may also contribute to improved road safety.
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Bridge traffic routes for all traffic
Modelled routes of traffic under forecast 2044 conditions indicate that most traffic travelling
between the Moama town centre and Echuca town centre (to the east of the Campaspe
River) would continue to use the existing bridge. The new bridge would be used mainly by
traffic accessing the western areas of Echuca and Moama and the Northern Highway and
Murray Valley Highway in Victoria. The model suggests that some traffic bound for the historic
Port of Echuca area would shift to the new bridge.
Heavy vehicle movements and routes
Forecasts of heavy vehicle movements for the Echuca-Moama bridge crossing indicate that:


Without a second Murray River crossing, average weekday heavy vehicle traffic on the
existing bridge is expected to increase from about 1424 heavy vehicles per day in 2014 to
about 2053 heavy vehicles per day in 2044. This represents total growth of about 44 per
cent over the 30 year period



With the construction of the Echuca-Moama bridge crossing, heavy vehicle volumes on
the new bridge are forecast to be about 917 heavy vehicles per day in 2044. Heavy
vehicle volumes on the existing bridge are forecast to reach about 1193 heavy vehicles
per day in 2044. This represents a reduction of about 42 per cent of the heavy vehicles
that would have otherwise used the existing bridge if a second river crossing were not
available



With the construction of the Echuca-Moama bridge crossing, the total expected increase
in heavy vehicles crossing the Murray River for the year 2044 is projected to be about 57
vehicles per day, or about three per cent.

Trucks from the industrial area to the east of the Moama township would be directed to
Echuca Street and Nicholas Drive, and would be banned from using the Francis Street
connection and other local streets in Moama.
The industrial area in Moama is estimated by the model to generate about 160 truck
movements on an average day in 2014. This is forecast to grow to around 200 movements in
2029. Of these movements, the model predicts that in 2029, around 27 per cent would
terminate in Echuca to the west of the Campaspe River or to the west or south of the
township. These movements would most likely be made on the Echuca-Moama bridge
crossing rather than the existing bridge crossing. About 48 per cent of truck movements are
predicted to terminate in Echuca to the east of the Campaspe River or to the east or southeast of the town. There would be a continued reliance on the existing bridge crossing for the
movement of freight accessing the industrial areas in the east of Moama and south-east of
the Echuca town centre. These movements are summarised in Figure 6.45.
Seasonal movement of agricultural produce from southern NSW accessing processing plants
in the industrial precinct of Echuca would most likely continue to use the existing bridge rather
than take a less direct route via the Echuca-Moama bridge crossing. Over-dimensional or
higher mass limit vehicles are more likely to use the Echuca-Moama bridge crossing. Freight
movements that bypass the two towns such as access between southern NSW and Victorian
markets and ports would be likely to use the Echuca-Moama bridge crossing.
The Echuca-Moama bridge crossing would provide improved access across the river for
heavy and oversize vehicles that are currently prohibited or otherwise restricted from using
the existing bridge during peak periods.
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Intersection analysis
Performance indicators for key intersections in Moama (including peak hour queue and level
of service indicators for the year 2044), modelled for the implementation of the NSW
proposal, are summarised in Table 6.29.

Table 6.29

Intersection performance indicators for the year 2044, with NSW
proposal

Intersection

Longest queue (veh)

Level of service

Cobb Highway / new bridge / Meninya Street
(signal)

6.2

B

Cobb Highway / Perricoota Road / Francis
Street (signal)

11.6

B

The intersections perform satisfactorily during peak traffic conditions. Upgrading the Cobb
Highway/Perricoota Road intersection would substantially improve the intersection
performance when compared to the existing modelled intersection performance (which has a
level of service of F).
Public transport
Existing cross-town bus and regional coach services are expected to continue to use the
existing bridge, as this provides a more direct route between the town centres of Echuca and
Moama, and transport hubs such as the Echuca railway station.
Changes to the bus route and bus stop during construction (see ‘Construction’ above) would
be unlikely to significantly affect the functioning of the bus route during operation.
Property access
Permanent changes to street access for the River Country Inn and Moama Marketplace are
unlikely to significantly affect these properties. Design measures would be implemented to
maintain a suitable level of access to the River Country Inn (see section 6.11).
Pedestrians and cyclists
The new bridge is not expected to have any significant impacts on existing pedestrian and
cycle routes, and would provide significant benefits, with a shared pathway along the length of
the Echuca-Moama bridge crossing. The new shared pathway would provide a second
pedestrian and cycle crossing of the Murray River and would connect to the existing
pedestrian and cycle paths, which are identified in the Moama cycle/walk track plan (Murray
Shire Council 2009).
The change to access along the Boundary Road path described in ‘Construction’ above would
not significantly affect pedestrian and cyclist access along this path.
The NSW proposal may contribute to improved access and amenity for pedestrians and
cyclists, and may also contribute to improved safety.
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Conclusion – operational impacts
Potential traffic impacts include an increase in the volume of heavy vehicles in northern
Moama. Changes to street access would be permanent but would be unlikely to significantly
affect access for any properties.
Overall, the Echuca-Moama bridge crossing would result in traffic improvements as a result of
improved access and travel times, reduced traffic volumes in the town centres and improved
cycle and pedestrian access, as described in section 6.10.3.
Victorian EES
The traffic impacts of the Victorian component of the Echuca-Moama bridge crossing have
been assessed, and environmental management measures identified, in chapter 8 of the EES
and supporting specialist report. The EES has concluded that the Victorian component of the
Echuca-Moama bridge crossing is unlikely to have a significant adverse impact on traffic.
Refer to chapter 8 of the EES and the supporting specialist report (in Appendix P of this REF)
for further detail.
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Figure 6.45 Destinations of truck trips from Moama industrial area (2029)

6.11.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Traffic and
access –
general
construction
traffic impacts



A detailed traffic management plan will be
prepared in accordance with the ‘Traffic
Control at Work Sites Manual’ (RTA
2010a) and Roads and Maritime
‘Specification G10 - Control of Traffic’

Project manager
and contractor

Pre
construction



Management of water vessels in the
Murray River during construction will be
included in the traffic management plan or
will be subject to a separate management
plan



The traffic management plan will identify,
assess and eliminate, reduce or mitigate
road safety hazards. It will include
measures to provide safe access points to
work areas from the adjacent road
network, safety barriers where necessary,
temporary speed restrictions when
necessary, adequate sight distances and
prominent warning signage



Construction traffic routes will be
designated and managed as part of the
traffic management plan. Construction
routes will be designed to avoid, where
possible, disruption or severing of local
access routes



The traffic management plan will include
plans and a procedure for providing
access for pedestrians and cyclists
through the NSW proposal site at
designated locations during construction



Residents and businesses will be notified
of any specific impacts to property access
and arrangements required during
construction.

Traffic and
access –
construction
impacts to
Murray Shire
Council roads



A road condition survey will be undertaken
on Boundary Road, Forbes Street and any
other local roads used for haulage of
materials, before and after construction.
Defects arising from construction access
will be rectified before completion of
construction unless otherwise agreed with
Murray Shire Council.

Project manager
and contractor

Pre
construction
and
construction

Traffic and
access –
construction
impacts to
public transport



Consultation will be undertaken with bus
operators before and during construction.

Project manager
and contractor

Pre
construction
and
construction
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Impact

Environmental safeguards

Responsibility

Timing

Traffic and
access –
construction
impacts to
property access



U-turns may be provided at the northbound
right turn lane on the Cobb
Highway/Perricoota Road intersection in
the detailed design to enable direct access
to the River Country Inn for northbound
traffic, subject to a road safety audit

Project manager
and contractor

Pre
construction



If necessary, and in consultation with the
River Country Inn operator, an alternative
permanent entrance to the motel will be
provided from Francis Street in the
detailed design, including relocation of
signage.



The community will be kept informed about
construction and changes to access for
road users in accordance with the
‘Community Engagement and
Communication Manual’ (Roads and
Maritime 2012b). This may include through
advertisements in the local media and
prominently placed advisory notices or
variable message signs

Project manager
and contractor

Construction



Work to tie in the new road to existing
roads will be undertaken during off-peak
periods where possible to minimise the
impacts on traffic flow



Construction traffic will enter/exit the
construction zone only in areas designated
for this purpose in the traffic management
plan



The community will be kept informed about
upcoming road construction activities,
including through advertisements in the
local media and by prominently placed
advisory notices.



Property access will be maintained at all
times unless otherwise agreed with
affected property owners. Where changes
to access arrangements are necessary,
owners and tenants will be advised and
consulted on alternative access
arrangements.

Project manager
and contractor

Construction

Traffic and
access –
construction
impacts to traffic

Traffic and
access –
construction
impacts to
property access

6.12

Air quality

6.12.1 Methodology
The study area for the air quality assessment in NSW is defined as the area within 500
metres of the NSW proposal site.
A search of the national pollutant inventory was completed (for postcode 2731).
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The potential air quality impacts of the NSW proposal during construction have been
assessed qualitatively.
To assess the operational air quality impacts of the NSW proposal on the near-road
environment, the VicRoads ‘air quality screening tool’ was used. The tool was used to predict
the concentrations of nitrogen dioxide and airborne particulate matter (PM10) likely to be
generated by vehicle emissions during operation.
The ‘air quality screening tool’ provided a rapid appraisal of the vehicle usage and associated
emissions projected for the year 2044. It is populated with readily available data such as
traffic volumes, percentage of heavy vehicles, road gradient etc.
The following conservative assumptions were applied:


A distance of 12 metres to any sensitive receivers



Maximum traffic volume for the bridge crossing by 2044 (the tool assumes a minimum
selection of 4,000 vehicles per hour or 20,000 vehicles per day)



Average speed of travel 30 kilometres per hour



A maximum heavy vehicle volume percentage of 14.2 per cent



A gradient along the road of 3.6 per cent incline



The entire length of the preferred alignment is on fill or at ground levels with no cuttings



Default maximum background concentrations of key contaminants.

All traffic values were set at the minimum considered by the tool (actual predicted worst case
concentrations of traffic are lower).
The predicted contaminant concentrations were compared to the standards of the National
Environment Protection Measure for Ambient Air Quality for these contaminants.

6.12.2 Existing environment
The northern half of the NSW proposal site is located on the edge of the urban area of
Moama. The Cobb Highway and Perricoota Road are arterial roads running through the study
area. Vehicle emissions from light and heavy vehicles occur along these roads and to a lesser
degree along the smaller streets of Moama. The southern half of the NSW proposal site
traverses the Murray River floodplain, which is characterised by River Red Gum vegetation.
Some unsealed roads and access tracks are present in the study area, which occasionally
generate dust.
Other general sources of air pollution in the study area are likely to include:


Emissions from motorised water vessels along the Murray River



Dust from agricultural activities



Smoke from paddock stubble burn-off in nearby agricultural areas, as well as from wood
fires



Potentially, occasional spray drift from application of herbicides and pesticides at nearby
cropping operations



Potentially, occasional emissions from the industrial area in the east of Moama.

Search results from the national pollutant inventory (DoE 2015) (Appendix Q) identify a facility
in the Moama industrial area that emits total volatile organic compounds.
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Most receivers potentially sensitive to the air quality impacts of the NSW proposal are located
at the northern end of the NSW proposal site. These include residences and businesses, as
well as pedestrians and cyclists, in the vicinity of Meninya Street, the Cobb Highway,
Boundary Road, Perricoota Road and Francis Street, as. Other potential sensitive receivers
include recreational users of the Murray River and Victoria Park at the southern end of the
NSW proposal site.

6.12.3 Potential impacts
Construction
During construction the following activities would potentially result in air quality impacts:


Clearing of vegetation



Stripping topsoil



Windblown dust from exposed surfaces eg stockpiles, roads, etc



Earthworks



Road construction



Transport and handling of soils and materials



Vehicular dust from traffic movements on unpaved roads



Use of construction vehicles, generating exhaust fumes.

Potential air quality impacts during construction would predominantly be from the generation
of dust. Dust generation could result in health and amenity impacts to nearby receivers.
The quantity of dust dispersed would depend on the dust generation rate and the drift of dust
particles which is influenced by atmospheric stability as well as wind speed and direction.
Larger particles generally settle closer to the source while finer particles disperse over greater
distances.
Dust settlement may impact properties adjoining the NSW proposal site. Air quality impacts
as a result of dust generation are considered to be minor as they would be limited to the
construction phase and would be minimised by the implementation of the safeguards and
management measures outlined in section 6.12.4.
Machinery and other construction vehicles would emit exhaust fumes. Gaseous emissions are
associated with the combustion of diesel fuel and petrol from the movement of vehicles and
operation of on-site plant and construction machinery. These sources would generate
emissions of carbon monoxide, carbon dioxide, oxides of nitrogen, sulphur dioxide and trace
amounts of non-combustible hydrocarbons.
The rate of emissions and potential impact would depend on the number and power output of
the engines, the quality of fuel used, the condition of the engines and the intensity (engine
speed) of use. A number of plant items would be in use at any given time. The volume of
gaseous emissions would be influenced by the number and type of items that are running at
full power or idling.
The impact of these emissions would be temporary in nature (limited to the duration of
construction and staging of construction) and are considered to be minor when compared to
the exhaust fumes currently emitted by traffic on the Cobb Highway. Implementation of the
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safeguards and management measures outlined in section 6.12.4 would minimise these
impacts.
Odours may be generated during the application of asphalt and line marking. However, the
construction period would be temporary and there would be no long-term odour impacts for
nearby receivers.
With the implementation of safeguards and management measures in section 6.12.4, it is
expected the potential air quality impacts during construction would be low and short-term.
Operation
In the vicinity of sensitive receivers at Moama, the NSW proposal is located near the existing
Cobb Highway and is unlikely to significantly change the existing air quality characteristics.
The NSW proposal may lead to slight increases in heavy vehicle traffic along the Cobb
Highway by providing for higher mass limit and oversize heavy vehicles.
The results of the ‘air quality screening tool’, based on traffic volumes modelled for the
Echuca-Moama bridge crossing for the year 2044, and compared to the standards of the
National Environment Protection Measure for Ambient Air Quality (‘Air NEPM’), are provided
in Table 6.30.

Table 6.30

Predicted worst-case operational air quality emissions

Contaminant

Average period

Air NEPM standard

Predicted level

Nitrogen dioxide (ppm)

1 hour

0.12

0.07

Particulate matter (PM10)
3
(µg/m )

24 hour

50

42

The ‘air quality screening tool’ indicates that highly conservative worst case concentrations of
nitrogen dioxide and particulate matter (PM10) in air emissions are less than the standards of
the Air NEPM for these contaminants, even at the closest sensitive receptors to the preferred
alignment. The concentrations at other receptors would therefore be equal to or lower than
these worst case results.
In addition, it is predicted that these concentrations would further reduce over time as a result
of improvements in fuel quality and engine and emissions standards. The NSW proposal
would also reduce some congestion on the existing bridge and road network, which would
provide more efficient traffic movement and a reduction in total vehicle emissions.
Operation of the NSW proposal is not anticipated to significantly change the local air quality.
The NSW proposal would not directly result in additional post-construction air quality impacts.
Victorian EES
The air quality impacts of the Victorian component of the Echuca-Moama bridge crossing
have been assessed in chapter 18, and environmental management measures identified, of
the EES. The EES has concluded that the Victorian component of the Echuca-Moama bridge
crossing is unlikely to have a significant impact on air quality. Refer to chapter 18 of the EES
for further detail.

Echuca-Moama bridge crossing (New South Wales)
Review of environmental factors

252

6.12.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Air quality –
general air
quality impacts



The CEMP will include a procedure for air
quality management, including monitoring
and reporting procedures

Project manager
and contractor

Pre
construction



A management procedure will be put in
place to deal with air quality complaints
that may arise from construction activities.



Exposed surfaces will be watered regularly
to minimise dust emissions as necessary

Project manager
and contractor

Construction



Clearing of natural vegetation will be
minimised where possible



During periods of high winds, dust
generating activities will cease



Stabilisation of disturbed surfaces will take
place as soon as practicable



Stockpiles or areas that may generate dust
will be managed to suppress dust
emissions in accordance with Roads and
Maritime Stockpile Site Management
Guideline (RTA 2011a)



All trucks will be covered when
transporting dust generating material to
and from the site



Dust and/or particulate matter (PM10) will
be monitored if considered necessary to
identify the potential for nuisance dust
impacts.



Plant and machinery will be turned off
when not in use as much as possible and
will be fitted with emission control devices
complying with Australian Design
Standards where practicable

Project manager
and contractor

Construction



Construction plant, vehicles and
equipment will be maintained in a good
working condition in order to limit impacts
on air quality



No burning of any materials will occur.

Air quality – dust
management

Air quality –
other air
emissions

6.13

Waste management

6.13.1 Policy setting
Roads and Maritime is committed to ensuring responsible management of unavoidable waste
and to promoting the reuse of such waste through appropriate measures. This is done in
accordance with the resource management hierarchy principles contained in the Waste
Avoidance and Resource Recovery Act 2001.
The resource management hierarchy principles outlined in the Waste Avoidance and
Resource Recovery Act 2001 in order of priority are:
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Avoidance of unnecessary resource consumption



Resource recovery (including reuse, reprocessing, recycling and energy recovery)



Disposal.

By adopting the above principles, the Roads and Maritime encourages the most efficient use
of resources and reduces cost and environmental harm in accordance with the principles of
ecologically sustainable development, as outlined in section 8.2 of this REF.

6.13.2 Existing environment
Small amounts of litter exist in the road reserves and other areas in the vicinity of the NSW
proposal site that are open to public access. Urban litter from Moama was observed in the
semi-artificial billabong west of the NSW proposal site near Boundary Road (aquatic fora and
fauna impact assessment in Appendix E). Much of this is likely to originate from stormwater
drainage from the adjacent commercial precinct.

6.13.3 Potential impacts
Construction
The NSW proposal has the potential to generate waste from the following sources, some of
which would be recycled or reused:


Green waste from vegetation clearing (native and introduced vegetation). Noxious weed
material would be separated from native green waste



Excess spoil (expected to be minimal, as there would be very limited excavation of soil for
the NSW proposal)



Concrete and asphalt waste from the removal of the existing pavement and traffic islands



Roadside materials (fencing, guide posts etc)



General waste from staff (lunch packaging, portable toilets etc)



Chemicals and oils



Waste water from wash-down and bunded areas



Redundant erosion and sediment controls



Paper and office waste from site and management facilities.

The potential to reuse materials would be investigated during detailed design. Some of the
trees removed would be re-used as fauna habitat in the study area. Mulched vegetation would
be used in sediment erosion controls, stabilisation and rehabilitation where appropriate. There
is the potential for excavated pavement to be recycled, depending on suitability.
Liquid and solid waste would be removed by tanker or truck and disposed of off-site at a
facility that is licensed and able to accept those wastes for storage, reuse or disposal. Fuel
and chemical storage areas would be bunded and protected in accordance with the
specifications set out by OEH and WorkCover.
Any spoil material that cannot be used on site would be classified in accordance with the
‘Waste Classification Guidelines’ (EPA 2014) and disposed of at an approved materials
recycling or waste disposal facility.
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Materials not reused would be removed to a licensed or approved facility. The impacts of
waste generation at the site are considered to be low, and would be minimised.
Stockpiles would be managed to avoid causing pollution or contamination in accordance with
the Stockpile Site Management Guideline (RTA 2011a).
Operation
Where the NSW proposal is located in areas away from the existing road network (ie on the
floodplain), it is likely that there would be an increase in litter associated with a typical road
environment.

6.13.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Waste
management –
general impacts



Project manager
and contractor

Pre
construction

Project manager
and contractor

Construction

Waste
management –
general impacts

A waste management plan will be
prepared and included in the CEMP in
accordance with Roads and Maritime
Specification G36 ‘Environmental
Protection’. The plan is to be guided by the
following publications:


EPA Waste Classification Guidelines



NSW Government ‘Waste Reduction and
Purchasing Policy’



Roads and Maritime waste fact sheets for
virgin excavated natural material,
excavated natural material, excavated
public road materials, recovered
aggregates, asbestos waste and waste
sampling.



Resource management hierarchy
principles will be followed:


Avoid unnecessary resource consumption
as a priority



Recover resources as far as is
practicable (including reuse of materials,
reprocessing, and recycling and energy
recovery)



Disposal is undertaken as a last resort (in
accordance with the Waste Avoidance
and Resource Recovery Act 2001).



Site inductions will be undertaken (and
recorded) by a site supervisor for all staff,
to provide a thorough knowledge of all key
environmental/safety issues, including
waste disposal protocols



All wastes will be managed and disposed
of in accordance with the Waste
Classification Guidelines (DECC 2009b)
and managed in accordance with the
POEO Act



Stockpiles will be managed to avoid
causing pollution or contamination in
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Impact

Environmental safeguards

Responsibility

Timing

Project manager
and contractor

Construction

Project manager
and contractor

Construction

Project manager
and contractor

Construction

accordance with the Stockpile Site
Management Guideline (RTA 2011a)

Waste
management –
excess
materials

Waste
management –
concrete

Waste
management –
coal tar asphalt



Waste will not be burned at the site



Garbage receptacles will be provided and
recycling of materials encouraged.
Rubbish will be transported to an
appropriate waste disposal facility



All working areas will be maintained, kept
free of rubbish and cleaned up at the end
of each working day.



Excavated material and topsoil will be
reused on-site for landscaping where
feasible



Bulk project waste (eg excess fill) sent to a
site not owned by Roads and Maritime
(excluding OEH licensed landfills) for land
disposal is to have prior formal written
approval from the landowner, in
accordance with Roads and Maritime
Environmental Direction No. 20 ‘Legal Offsite disposal of Bulk RTA Project Wastes’



Where appropriate, excess roadside
materials will be disposed of according to
the following (in order):


Transfer to nearby Roads and Maritime
projects for immediate use



Transfer to an approved Roads and
Maritime stockpile site for future use
during projects or routine maintenance



Transfer to a Roads and Maritime
approved site for reuse on a concurrent
private/local government project



Disposal at an approved materials
recycling or waste disposal facility



As otherwise provided for by the relevant
waste legislation.



A facility for collecting, treating and
disposing of concrete wastes generated in
the construction of the development will be
installed on site



A dedicated concrete washout facility will
be provided during construction so that
run-off from the washing of concrete
machinery and equipment can be collected
and disposed of at an appropriate waste
facility.



If coal tar asphalt is identified and is to be
removed, it is to be disposed of to landfill
in accordance with Roads and Maritime
Environmental Direction No.21 ‘Coal Tar
Asphalt Handling and Disposal’.
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Impact

Environmental safeguards

Responsibility

Timing

Waste
management –
green waste



Cleared weed-free vegetation will be
chipped and reused on-site as part of the
proposed landscaping and to stabilise
disturbed soils where possible.

Project manager
and contractor

Construction

Waste
management –
sewage



Portable toilets will be provided for
construction workers and will be managed
by the service provider to ensure the
appropriate disposal of sewage.

Project manager
and contractor

Construction

6.14

Hazards and risk

6.14.1 Existing environment
The existing hazards and risks in the study area are generally associated with operation of
the existing road network. Congestion of the local road network has the potential to cause
accidents.

6.14.2 Potential impacts
Construction
The NSW proposal could potentially generate a bushfire through the operation of machinery
and equipment in areas of long flammable grass. This could affect construction activities for
the NSW proposal. Bushfire could cause danger to workers and motorists, damage to
property and damage to construction equipment and plant.
Safety risks are an inherent aspect of road construction activities. These risks would be
managed by implementation of workplace health and safety requirements.
The NSW proposal has the potential to intercept utilities during earthworks. This risk would be
managed by further investigation during detailed design, including ‘Dial Before You Dig’.
Adjustments to various utilities (including a gas main and powerlines) may be required in the
vicinity of the Cobb Highway and Perricoota Road (see section 3.5). These adjustments have
risks such as causing fire, explosion or electrocution. The potential for these risks would be
minimised by implementation of the relevant standards and utility provider procedures.
Safety hazards would be associated with working over water during construction of the
Murray River bridge (eg using cranes mounted on barges in the river).
Other hazards and risks associated with construction include:


Spills or leakage of contaminants such as fuels, chemicals and hazardous substances
entering surface and groundwater or contaminating soils including when working over
water



Discharge of turbid run-off, resulting in pollution of waterways



Encountering contaminated material during earthworks



Noise and vibration impacts



Spread of noxious weed material



Flooding of the NSW proposal site during extreme rain events
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Changed traffic conditions leading to incidents, including for pedestrians and cyclists.

These potential impacts and safeguards issues have been addressed in other sections of this
REF, as follows:


Soils, water quality and groundwater (section 6.3).



Terrestrial ecology (section 6.1)



Hydrology and flooding (section 6.4)



Noise and vibration (section 6.5)



Traffic and access (section 6.11)



Waste management (section 6.13).

Construction risks would be temporary and appropriately managed with the relevant
safeguards provided in the sections referenced above. Additional safeguards are listed in
section 6.14.3.
Operation
Operational hazards and risks are those associated with the use of the proposed road, and
with the maintenance and management of the assets.
Hazards and risks associated with the operation of the existing road network in the study area
include:


Vehicle incidents and consequent safety impacts



Damage to public and private property adjacent to the NSW proposal site (fences,
structures etc) in the event of an incident.

Vehicle crashes are an inherent aspect of the operation of any road. These hazards and risks
for vehicles would be minimised primarily by constructing the NSW proposal to meet current
network safety and design standards, which would improve road safety. Similarly,
uncontrolled pedestrian access is a risk that Roads and Maritime has endeavoured to control.
The NSW proposal includes dedicated off-road shared paths for safe pedestrian and cyclist
movement and traffic light controlled pedestrian crossings on the upgraded intersections.
The development of the NSW proposal has considered operational hazards and risks that
have been assessed (and safeguards and management measures provided) in earlier
sections of this REF including:


Contamination of local soils, surface water (including the Murray River) and groundwater
due to fuel and oil spills during operation and maintenance activities (section 6.3)



Noise from operational traffic (section 6.5)



Weed spread and establishment (section 6.1).

6.14.3 Safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Hazards and
risk – general



Emergency response plans will be
incorporated into the CEMP

Project manager
and contractor

Pre
construction



An incident response plan will be
developed and implemented as required
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Impact

Environmental safeguards

Responsibility

Timing

as part of the CEMP to manage any
identified risks on site.

Hazards and
risk – road
safety



A safety audit of the design will be
undertaken before construction.

Project manager
and contractor

Pre
construction

Hazards and
risk – bushfire



The CEMP will include provisions to
minimise the potential for ignition or spread
of fire. This will include the preparation of a
bushfire management plan. Consultation
with the local Rural Fire Service will be
undertaken during the preparation of the
plan.

Project manager
and contractor

Pre
construction

Hazards and
risk –
construction
safety



All workplace health and safety
requirements will be fulfilled during
construction

Project manager
and contractor



Public access to the work site will be
prohibited and access barriers will be
erected.

Pre
construction
and
construction



The relevant standards and utility provider
procedures will be implemented for
adjustments to utilities.

Project
manager,
contractor and
utility providers

Pre
construction
and
construction

Hazards and
risk – utility
adjustment risks

6.15

Climate change

6.15.1 Policy setting
Climate change refers to the warming temperatures and altered climatic conditions associated
with the concentration of greenhouse gases in the atmosphere. There is a need to understand
climate change and the effect it could have on all existing and potential new projects and
infrastructure. In NSW, responses to climate change are provided in various policy and
guideline documents such as the ‘NSW Greenhouse Plan’ (NSW Government 2005b).
The Intergovernmental Panel on Climate Change produces global climate change projections.
In Australia both the Commonwealth Scientific and Industrial Research Organisation and the
Bureau of Meteorology have produced regional downscaled projections for Australia. OEH, in
partnership with the Climate Change Research Centre at the University of New South Wales,
developed regional climate projections and possible climate change impacts for NSW, based
on global climate model outputs (OEH 2014). The projections have been developed for ‘state
planning regions’ throughout NSW.
To address the challenge of climate change, Roads and Maritime has developed a climate
change plan which includes actions to:


Reduce Roads and Maritime’s carbon footprint



Help reduce the carbon footprint of NSW road transport



Adapt the Roads and Maritime road transport system to the impacts of climate change



Manage Roads and Maritime’s transition to a low carbon economy.
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Roads and Maritime also reports its greenhouse gas emissions and direct energy
consumption annually to OEH in accordance with the NSW Government Sustainability Policy.
The annual report includes information on greenhouse gas emissions from energy usage
associated with the operation of Roads and Maritime properties, street lighting, traffic signals,
and vehicles.

6.15.2 Existing environment
Existing climate
The Moama area receives an average annual rainfall of 426.9 millimetres. Rainfall is spread
throughout the year but tends to be more concentrated in the winter and spring months
(Bureau of Meteorology 2015).
Average monthly minimum temperature values vary from 3.8C during July to 15.2C during
February. The average monthly maximum temperature values vary from 13.5C in July to
30.9C in January (Bureau of Meteorology 2015).
Climate change
Long-term (1910-2011) observations for the Murray Murrumbidgee Region demonstrate that
temperatures have been increasing since about 1950, with most of the temperature increase
having occurred in the last two decades (OEH 2014).
The region is projected to continue to warm during the near future (2020-2039) and far future
(2060-2079), compared to recent years (1990-2009). The warming is projected to be on
average about 0.6°C in the near future, increasing to about 1.9°C in the far future. The
number of hot days is projected to increase, while the number of cold nights is projected to
decrease (OEH 2014).
The region currently experiences considerable rainfall variability from year-to-year and this
variability is reflected in the projections. However, all of the models agree that spring rainfall
will decrease in the future, mainly along the Murray River. Most models indicate that rainfall
will increase in summer and autumn (OEH 2014).
Rainfall changes are also associated with changes in the extremes, such as floods and
droughts, as well as secondary impacts such as water quality and soil erosion that occur as a
result of changes to rainfall intensity.

6.15.3 Potential impacts
Potential impacts of climate change on the NSW proposal
Fluctuations in rainfall and temperature caused by climate change are expected to be variable
in nature. There is the potential for climate change to cause short-term and long-term
impacts.
Construction
Increases in temperatures may reduce work capacity and increase the risk of heat stress for
site workers.
There may be impacts to various construction activities from climate change, such as
increased temperatures interfering with the laying of asphalt or concreting.
There may be an increase in extreme weather events, such as intense rainfall interfering with
construction timeframes or dry, hot weather conducive to generation of dust.
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Increased summer and autumn rainfall may result in increased flooding and erosion risks at
the site and associated erosion and sediment loss.
Operation
Increases in temperature may affect the integrity of pavement, and other aspects of the NSW
proposal in the long-term. This may occur either directly or through evaporative changes and
changes in soil moisture content and soil instability, which may impact on softening of
pavements and road rutting.
Changes in rainfall intensity may result in the following impacts in the long term:


Increased potential for localised flooding



Drainage and stormwater impacts



Aquaplaning (cars sliding in pooled water on the road)



Changes to flora and fauna species and distribution, including pest and weed species



Erosion impacts, resulting in sediment loss from the site



Watercourse impacts, including changes to channel structure and other characteristics
resulting from changed hydrological conditions.

Potential impacts of the NSW proposal on climate change
Construction
Impacts of the NSW proposal on climate change would include the release of the following
greenhouse gases as a result of the construction activities:


Carbon dioxide and nitrous oxide would be generated from liquid fuel use in plant and
vehicles (diesel, petrol) during construction and disposal and transport of materials



Atmospheric carbon dioxide may increase as a result of vegetation clearing (minor
reduced uptake of carbon dioxide from the atmosphere, as well as decomposition of
cleared vegetation)



Use of materials such as concrete that have high embodied energy content



Methane would be released from landfilling any carbon based waste, and from possible
fugitive emissions from the use of natural gas



Various greenhouse gas emissions would be associated with the extraction and
production of materials used in the construction of the road



On-site electricity usage.

It is anticipated that operation of construction equipment would be the main emissions source
during construction.
Operation
With the construction of the Echuca-Moama bridge crossing, the total expected increase in all
vehicles crossing the Murray River for the year 2044 is projected to be about 1500 vehicles
per day, or about six per cent. This includes an increase in the total number of heavy vehicles
of about 57 heavy vehicles per day, or about three per cent. The Echuca-Moama bridge
crossing would therefore increase the number of light and heavy vehicles using the local road
network. Associated with this increase in traffic would be an associated increase in
greenhouse gas emissions from traffic in the study area.
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Conversely, the proposed second bridge crossing and Cobb Highway/Perricoota Road
intersection upgrade would also improve the traffic efficiency of the local road network by
reducing local congestion and queuing times. This would therefore reduce vehicle emissions
associated with frequent stopping and therefore potential greenhouse gas emissions during
peak periods.
The NSW proposal would improve the connectivity of cycle paths, better facilitating this non
polluting mode of transport for local residents and employees.
A minimal amount of greenhouse gas emissions would be generated during maintenance
activities (which would be frequency and intensity dependent) and through the use of
electricity for street lighting and new traffic signals.

6.15.4 Safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Climate change
– impacts of
climate change
on the NSW
proposal



Detailed design will take into consideration
the potential effect of climate change on
the NSW proposal, including flooding and
drainage requirements, in accordance with
the Roads and Maritime climate change
plan.

Project manager
and contractor

Pre
construction

Climate change
– greenhouse
gas emissions



Investigations into opportunities for
reducing greenhouse emissions during
construction and operation of the NSW
proposal will be undertaken during the
detailed design phase.

Project manager
and contractor

Pre
construction

Climate change
– greenhouse
gas emissions
during
construction



Material and waste transport will be
scheduled to achieve full loads and to
minimise required number of vehicle trips

Project manager
and contractor

Construction



Materials will be transported from local
suppliers, and surplus materials and
wastes will be transported to local sites
and facilities, wherever possible



Appropriately sized construction
equipment, plant and vehicles will be used



Regular servicing of equipment will be
undertaken to maintain optimal
performance, and to minimise down time
(which can improve overall efficiency)



The layout of access, machinery and
facilities will be designed to minimise
movement and vegetation clearing



The use of alternative fuels and power
sources for construction plant and
equipment will be investigated and
implemented, where appropriate



Energy efficiency and related carbon
emissions will be considered in the
selection of vehicles, plant and equipment.
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6.16

Demand on resources

6.16.1 Potential impacts
The NSW proposal would require the use of a number of resources, including:


Fill and rock gabion required to build the road embankment sections



Resources associated with the operation of construction machinery, and motor vehicles
(this includes the use of diesel and petrol)



Material required for road surfaces and infrastructure (road base, paints, solvents,
asphalt, bitumen, sand, concrete, aggregate, steel etc)



Steel and pre-cast concrete structures would be required for the Murray River bridge and
45-metre flood mitigation bridge



Materials required for road signage, street lighting and traffic signals



Construction water (for concrete and dust suppression), which may be sourced from the
Murray River, a local water supply main or the water detention basins during construction.

The quantities of materials required for the NSW proposal are estimated to be:


Fill – 95,000 cubic metres



Sub-base – 7500 cubic metres



Base – 2500 cubic metres



Asphalt – 1200 cubic metres



Crushed rock for paths – 600 cubic metres.

The materials required for construction of the NSW proposal are not currently limited in
availability. Non-renewable materials such as metal and fuel would be used conservatively
through accurate calculation of quantities and construction planning, as well as other
measures detailed in this REF, such as turning off equipment and machinery when not in use.
Materials would be sourced from local quarries and commercial suppliers, where possible.
The safeguards and management measures outlined in section 6.13.4 to reuse waste on site
where possible would assist in minimising the amount of resources required for construction.

6.16.2 Safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Demand on
resources –
general impacts



Water captured in water detention basins
during construction will be reused for dust
suppression, watering of landscaped areas
and any other suitable construction activity
where feasible and appropriate

Project manager
and contractor

Pre
construction



Procurement will endeavour to use
materials and products with a recycled
content where that material or product is
cost and performance effective.
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6.17

Cumulative impacts

There is a requirement under clause 228(2) of the Environmental Planning and Assessment
Regulation 2000 to take into account any cumulative environmental impacts with other
existing or likely future activities.

6.17.1 Known potential developments
The following known potential developments in the locality have the potential to have
cumulative impacts with the NSW proposal:


Construction of the Victorian component of the proposed Echuca-Moama bridge project



Relocation of the Victoria Park tennis courts at Echuca



Continued expansion of the Moama and Echuca urban areas, including the Moama North
West Precinct



Potential future duplication of the proposed Echuca-Moama bridge project



Bridge Arts Project – potentially including an interpretive centre, contemporary gallery,
educational/conference centre, fauna park, sculpture space and walking and cycling
tracks.

6.17.2 Potential impacts
Cumulative impacts of the Echuca-Moama bridge crossing in NSW and Victoria
The NSW proposal has the potential to cause cumulative environmental impacts with the
Victorian component of the Echuca-Moama bridge crossing. The potential cumulative impacts
are described in Table 6.31.
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Table 6.31

Summary of cumulative impacts of NSW and Victorian components of Echuca-Moama bridge crossing

Impact

NSW

Victoria

Summary

Loss of native
vegetation

Removal of 5.08 hectares of
native vegetation.

Removal of 13.66 hectares of
native vegetation.

In addition to the removal of 5.08 hectares of native vegetation proposed to be
removed in NSW, about 13.66 hectares of native vegetation would be removed for
the Victorian component of the Echuca-Moama bridge crossing. The terrestrial
ecological assessment (Appendix D) identified that the woodland in Victoria has
higher ecological value due to the presence of large old trees, of which there are
few in NSW.
The total removal of 18.74 hectares of native vegetation for the Echuca-Moama
bridge crossing would represent about 7.5 per cent of the native vegetation within
500 metres of the proposed road (total area about 250 hectares). The proposed
removal of native vegetation represents a much smaller percentage of the native
vegetation within 10 kilometres due to the presence of a substantial amount of
native vegetation in the Murray River corridor.
Of the 5.08 hectares of native vegetation proposed to be removed in NSW, 3.4
hectares is in moderate to good condition. The removal of this vegetation would be
unlikely to represent a substantial increase to that proposed for the Victorian
component of the Echuca-Moama bridge crossing.

Loss of hollowbearing trees

Removal of 11 hollow-bearing
trees.

Removal of 221 hollowbearing trees.

About 232 hollow-bearing trees would be removed for the Echuca-Moama bridge
crossing, comprising 221 hollow-bearing trees in Victoria and eleven hollowbearing trees in NSW. The removal of vegetation in Victoria would have impacts
on NSW-listed species.
The removal of hollow-bearing trees in NSW is relatively minor compared to that
for the Victorian component of the Echuca-Moama bridge crossing.

Fragmentation of
habitat

Fragmentation of the Murray
River vegetation corridor in
NSW.

Fragmentation of the Murray
River vegetation corridor in
Victoria.

In addition to the fragmentation of native vegetation habitat by the NSW proposal,
the Echuca-Moama bridge crossing would also fragment habitat in Victoria. In
particular, the impact of the Echuca-Moama bridge crossing on the Squirrel Glider
has been assessed across the entire Murray River vegetation corridor. The
assessment has concluded that mitigation measures would ameliorate some of the
potential impacts of habitat fragmentation. The implementation of crossing zones,
using proven mitigation measures, would be likely to re-establish (but not fully
restore) movement across the road for the Squirrel Glider. Although habitat for the
Squirrel Glider would be separated by the Echuca-Moama bridge crossing, it
would not be completely isolated.

Terrestrial ecology
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Impact

NSW

Victoria

Summary

Terrestrial ecology
conclusion

This REF finds that the NSW proposal is unlikely to have a significant terrestrial ecology impact in NSW. The EES finds that the Victorian component
of the Echuca-Moama bridge crossing is unlikely to have a significant terrestrial ecology impact in Victoria. The impacts of the entire Echuca-Moama
bridge crossing have been assessed for Commonwealth-listed species (Brett Lane & Associates 2013a). Biodiversity offset strategies would be
developed and implemented for both the NSW and Victorian components of the Echuca-Moama bridge crossing to compensate for the biodiversity
impacts. On this basis, it is concluded that the NSW and Victorian components of the Echuca-Moama bridge crossing would be unlikely to have a
significant cumulative terrestrial ecology impact, subject to implementation of safeguards and management measures identified in this REF and the
EES.

Aquatic ecology
Aquatic habitat loss

Removal of 0.15 hectares of
aquatic habitat.

No removal of aquatic habitat.

There would be no loss of aquatic habitat in Victoria; therefore there would be no
cumulative impact with the Victorian component of the Echuca-Moama bridge
crossing.

Aquatic habitat
shading

Shading of 0.35 hectares of
aquatic habitat (Murray River
and floodplain billabong).

Shading of 0.07 hectares of
aquatic habitat (Campaspe
River).

The small areas of shading caused by the NSW and Victorian components of the
Echuca-Moama bridge crossing would be unlikely to comprise a cumulative
impact, particularly given their geographic separation.

Soil erosion and
sedimentation

Soil erosion and sedimentation
impacts on the Murray River.

Soil erosion and sedimentation
impacts on the Murray River.

The NSW and Victorian components of the Echuca-Moama bridge crossing both
have the potential to cause soil erosion and sedimentation of the Murray River.
Provided the safeguards detailed in the REF and EES are implemented, it is
unlikely that there would be a significant cumulative impact in relation to erosion
and sedimentation.

Hydrology and
flooding

Flooding impacts caused by
road embankments in NSW.

Flooding impacts caused by
road embankments in Victoria.

The construction of road embankments on the Murray River floodplain in NSW has
the potential to have cumulative impacts with the construction of road
embankments on the Murray River floodplain in Victoria. To account for this, the
potential flooding impacts of the entire Echuca-Moama bridge crossing were
assessed by the hydrology impact assessment (Cardno 2015).
The proposed relocation of the tennis courts at Victoria Park in Echuca, to allow
for the proposed road, has the potential to cause cumulative flood effects with the
Echuca-Moama bridge crossing. To account for this, the hydrology impact
assessment has included the relocation of the tennis courts.
Roads and Maritime and VicRoads have considered flooding impacts and overall
project costs when developing the road and bridge designs. The concept designs
incorporate bridge lengths that minimise flooding impacts.
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Impact

NSW

Victoria

Summary

Noise and vibration

Noise and vibration impacts to
residences and businesses in
NSW.

Noise and vibration impacts to
residences and businesses in
Victoria.

Due to the geographical separation of the residences and businesses in NSW
from the Victorian component of the Echuca-Moama bridge crossing, it is unlikely
that these receivers would be affected by cumulative noise impacts. It is similarly
unlikely that cumulative noise impacts would occur for residences and businesses
in Victoria.

Landscape and
visual

Landscape and visual impacts
at the Murray River.

Landscape and visual impacts
on the Murray River floodplain.

The bridge across the Murray River and the road development on the Victorian
floodplain would have cumulative landscape and visual impacts for recreational
users of Victoria Park. These impacts have been assessed in the landscape and
visual impact assessment. While the impacts of the Echuca-Moama bridge
crossing would be high in the ‘Murray River’ and ‘River Floodplain’ character
zones, these impacts are assessed as being moderate 10 years after construction
with the implementation of mitigation measures.

Aboriginal heritage

Impacts assessed as unlikely.

Relocation of one scarred tree,
disturbance of stone artefact
and construction of road on a
site with potential to contain
buried ancestral remains
and/or sub-surface Aboriginal
cultural heritage.

Impacts on Aboriginal heritage sites or items are assessed as being unlikely in
NSW. Therefore it is unlikely that there would be any cumulative impacts on
Aboriginal heritage.

Non-Aboriginal
heritage

Potential construction vibration
impacts to Cranford House.

Minor impacts to St Leonards
Homestead and the stand of
Murray Pines on the sand hill
at Echuca. Removal of palm
trees at the former Echuca
Secondary College site.

Due to the geographical separation of the heritage site in NSW from the Victorian
component of the Echuca-Moama bridge crossing, it is unlikely that it would be
affected by cumulative impacts. It is similarly unlikely that cumulative impacts
would occur for heritage sites in Victoria.

Acquisition of 5.7 hectares of
land from seven allotments.

Acquisition of about 13.3
hectares of land from about 51
allotments.

Proposed land acquisition has generally been minimised where possible. In total,
58 allotments would be affected by land acquisition and about 19 hectares of land
would be acquired across both NSW and Victoria. Regionally, the direct area of
loss of freehold land would be relatively small, as the proposed road would use
existing road reserves or is immediately adjacent and parallel within freehold land.
The areas of land acquisition in NSW are relatively small and would be unlikely to
cause significant cumulative land acquisition impacts with the Victorian component
of the Echuca-Moama bridge crossing.

Land use and property
Land acquisition
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Impact

NSW

Victoria

Summary

Disruption to
recreational users

Disruption to recreational
users of the Murray River.

Disruption to recreational
users of Victoria Park.

Disruption to recreational users of the Murray River (NSW) and Victoria Park
(Victoria) may occur at the same time during construction. The impacts in NSW
would be short-term and temporary (ie short temporary closures of the Echuca
boat ramp), and would not reduce the range of possible uses of the area (the
Murray River would remain open to water vessels throughout construction). It is
unlikely that there would be significant cumulative impacts in relation to this matter.

Disruption to
businesses

Potential disruption to
businesses during construction
due to noise, dust, traffic
congestion, safety etc.

Potential disruption to
businesses during construction
due to noise, dust, traffic
congestion, safety etc.

The potential disruption to businesses caused by the Echuca-Moama bridge
crossing would be temporary during construction. Any impacts for some
businesses may be offset by increased business associated with the influx of
construction workers to the community. It is unlikely that there would be significant
cumulative impacts in relation to this matter.

Strain on rental
housing

Strain on rental housing
caused by influx of
construction workers

Strain on rental housing
caused by influx of
construction workers

There is very little capacity available in the local rental housing market (less than
one per cent vacancies) and increased demand during construction may raise
rental prices, with implication for housing affordability.
Echuca-Moama has a significant stock of hotel, motel, serviced apartment, cabin
and powered site accommodation options, amounting to about 1500
rooms/cabins/sites and over 4000 bed spaces. This supply should be sufficient to
provide for workers without impacting on the tourist market. It is unlikely that there
would be significant cumulative impacts in relation to this matter.

Economic benefits

Economic benefits during
construction relating to
employment, business and
wage spending. Economic
benefits during operation.

Economic benefits during
construction relating to
employment, business and
wage spending. Economic
benefits during operation.

The Echuca-Moama bridge crossing would provide economic benefits during
construction to the Echuca-Moama community, and substantial long-term
economic benefits as described in section 6.10.

Socio-economic
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Impact

NSW

Victoria

Summary

Traffic and access

Changed traffic conditions and
increased traffic on local roads
during construction.

Changed traffic conditions and
increased traffic on local roads
during construction.

Construction traffic generated by the Echuca-Moama bridge crossing has the
potential to affect the efficiency of the local traffic network across Echuca and
Moama, particularly during peak traffic conditions (ie during holiday periods and
tourist events). The impacts of construction traffic on the local road network would
be managed through construction traffic management planning and close
consultation with Murray Shire Council, Campaspe Shire Council and event
organisers. It is unlikely that there would be significant cumulative impacts in
relation to this matter.

Air quality

Dust, exhaust fumes and
odours from construction
activities.

Dust, exhaust fumes and
odours from construction
activities.

With the implementation of safeguards and management measures, it is expected
the potential air quality impacts during construction would be low and short-term.
Due to the geographic separation of sensitive receivers in NSW and Victoria, it is
unlikely that the NSW and Victorian components of the Echuca-Moama bridge
crossing would have substantial cumulative impacts.

Waste

Generation of construction
wastes.

Generation of construction
wastes.

The potential to reuse materials would be investigated during detailed design.
Materials not reused would be removed to a licensed or approved facility. The
impacts of waste generation at the site are considered to be low, and would be
minimised. It is unlikely that there would be significant cumulative impacts in
relation to this matter.

Hazards and risks

A range of potential hazards
and risks during construction.

A range of potential hazards
and risks during construction.

Construction risks would be temporary and appropriately managed with the
relevant safeguards. It is unlikely that there would be significant cumulative
impacts in relation to this matter.

Release of
greenhouse gases
during construction

Release of greenhouse gases
from construction activities,
primarily operation of
construction equipment.

Release of greenhouse gases
from construction activities,
primarily operation of
construction equipment.

The construction of the Echuca-Moama bridge crossing is not anticipated to
increase greenhouse gas emissions to the extent that there would be a significant
cumulative impact relating to climate change.

Release of
greenhouse gases
during operation

Increased release of
greenhouse gases due to an
increase in vehicles crossing
the Murray River as a result of
the Echuca-Moama bridge
crossing

Increased release of
greenhouse gases due to an
increase in vehicles crossing
the Murray River as a result of
the Echuca-Moama bridge
crossing

In operation, greenhouse gas emissions would increase due to the increased
number of vehicles crossing the Murray River (six per cent). This may be offset to
some degree by improving the traffic efficiency of the local road network. Reducing
local congestion and queuing times would reduce vehicle emissions associated
with frequent stopping. It is unlikely that there would be significant cumulative
impacts in relation to this matter.

Climate change
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Impact

NSW

Victoria

Summary

Demand on
resources

Demand on resources for
construction

Demand on resources for
construction

The materials required for construction of the Echuca-Moama bridge crossing are
not currently limited in availability. Non-renewable materials such as metal and fuel
would be used conservatively. It is unlikely that there would be a significant
cumulative demand on resources.

Overall cumulative
impacts

This REF finds that the NSW proposal is unlikely to have a significant environmental impact in NSW. The EES finds that the Victorian component of
the Echuca-Moama bridge crossing is unlikely to have a significant environmental impact in Victoria. On this basis, it is concluded that the NSW and
Victorian components of the Echuca-Moama bridge crossing would be unlikely to have a significant cumulative environmental impact, subject to
implementation of environmental safeguards and management measures identified in this REF and the EES.
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Cumulative impacts with other potential developments
Biodiversity
Vegetation and hollow-bearing tree removal
Vegetation communities and fauna habitat in, and adjacent to, the study area have been
subject to a long history of disturbance following European settlement of the region.
Continuing human population growth and subsequent expansion and intensification of land
use in and around the Echuca-Moama township have been placing steadily increasing, and
often interacting, pressures on vegetation communities and fauna habitat. The construction of
the proposed road would intensify those pressures. Given recent population growth estimates
for south-east Australia, it would be reasonable to assume that pressures on vegetation
communities and fauna habitat in the Echuca-Moama township environs will continue to
increase.
The road design includes provision for a potential future duplicated roadway, which is not
assessed in this REF. The future duplication of the road would require some additional
removal of native vegetation and hollow-bearing trees in the study area.
The Bridge Arts Project (which is separate to the bridge crossing and would require separate
approvals) may require removal of small amounts of native vegetation. This is anticipated to
be minor and unlikely to cause a significant cumulative ecological impact.
Fragmentation
Of most concern for biodiversity may be the continuing reduction in width and integrity of the
wildlife corridor between the Gunbower and Barmah forest blocks (refer to section 6.1.2). The
NSW proposal would reduce the connectivity of this corridor – mostly through native
vegetation removal. The future growth of the township may also further restrict the
effectiveness of this very important corridor.
The potential future duplication of the road would further increase habitat fragmentation in the
study area (although it is likely that any additional fragmentation would be a fraction of the
fragmentation caused by the initial stage). Proposed safeguards for maintaining habitat
connectivity seek to mitigate fragmentation of the ultimate duplicated roadway.
Other future potential Murray River bridge crossings at Swan Hill and Tooleybuc, as well as
completed projects at Nyah, Mulwala and Robinvale, would, and have, reduced the
connectivity of the vegetation along the Murray River. The nearest of these is Barham, about
80 kilometres to the north-west. These crossings would be unlikely to cause substantial
cumulative fragmentation impacts due to their small scale relative to their long distances from
the NSW proposal.
Other environmental impacts
The NSW proposal has the potential to cause cumulative traffic, access, noise and vibration
impacts with any Council road maintenance activities that occur during construction. These
impacts would be minimised through ongoing consultation with Council as identified in section
6.10.
The development of the ultimate dual carriageway may cause negative cumulative
environmental impacts for factors such as soils, water quality, pollution, landscape and visual,
waste and resource use.
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It is anticipated that the potential environmental impacts of the Bridge Arts Project, if
implemented, would be relatively low and unlikely to cause significant cumulative
environmental impacts with the NSW proposal.
Positive impacts
The consideration of the potential future Bridge Arts Project may create a positive cumulative
outcome for the Echuca-Moama community, potentially contributing to a major tourism
attraction for the region.
The construction of the ultimate duplication would have a positive cumulative impact in
relation to efficiency of the road network for agriculture, tourism, industry and residents,
including travel times, road safety and provision for anticipated increases in traffic volumes
with future population growth and development in the area.

6.17.3 Safeguards and management measures
Impact

Environmental safeguards

Responsibility

Timing

Cumulative
impacts – traffic
and access
impacts



The traffic management plan will be
prepared in consultation with Murray and
Campaspe Shire Councils to minimise
potential cumulative impacts on traffic and
access.

Project manager
and contractor

Pre
construction

Cumulative
impacts – traffic,
noise and
vibration
impacts



Ongoing coordination and consultation will
be undertaken with other proponents to
ensure cumulative noise, vibration and
traffic impacts are appropriately assessed
and managed

Project manager
and contractor

Pre
construction
and
construction



The CEMP will be revised to consider
potential cumulative impacts from
surrounding development activities as they
become known.

6.18

Summary of beneficial effects

The Echuca-Moama bridge crossing would result in the following benefits:


Reduced travel time for commercial vehicles; tourists and residents, especially during
peak seasons and major events



Removal of restrictions for oversized commercial vehicles



Improved access for emergency services vehicles



The provision of a second flood evacuation route



Provision of a shared path along the Echuca-Moama bridge crossing connecting to
existing recreational pathways, improving pedestrian and cycle connectivity between the
towns



Reduced risk to the ongoing operations of business/industry with an alternative river
crossing available in the event of the existing crossing being inaccessible
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Reduced traffic volumes, including heavy vehicles, through the town centres, improving
the safety of the local road network and amenity of the retail and tourism areas (through
reduced traffic, air emissions and noise).



Promotion of the economic development of Echuca-Moama by:
-

Facilitating traffic movement and transport across the Murray River

-

Improving amenity for businesses and tourism operators in the towns. This would
assist in making the central business areas of these towns more pleasant as places
to visit, and this is likely to increase investment opportunities in each of the shopping
strips.

6.19

Summary of adverse effects

The main adverse effects of the NSW proposal would include:


The NSW proposal would have the following main biodiversity impacts, all of which are
listed as key threatening processes under the Threatened Species Conservation Act
1995 and/or the Environment Protection and Biodiversity Conservation Act 1999:
-

Removal of 5.08 hectares of native vegetation and habitat for listed fauna (such as
the Squirrel Glider)

-

Removal of 11 hollow-bearing trees

-

Fragmentation of the Murray River vegetation corridor.



Long-term noise impacts at 2 Boundary Road and the western wing of the Madison Spa
Resort. Traffic noise on the new road would exceed the noise criteria



Permanent acquisition of about 5.7 hectares of property



A potential long-term reduction in passing trade for some businesses on Meninya Street
as a result of declines in traffic volumes on the existing bridge



Permanent changes to street access for some properties in Moama



High visual impacts during construction and for the following 10 year period, primarily for
Murray River recreational users, which would reduce to a moderate level with
implementation and maintenance of visual improvement measures for the 10 year period



Temporary construction noise and vibration impacts on nearby residents and businesses



A range of other short-term and long-term changes in amenity and environmental risks
including soils and erosion, water quality, air quality and waste management



Cumulative environmental impacts.

The adverse environmental effects would be minimised through the implementation of
safeguards and management measures outlined in this review of environmental factors.
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7

Environmental management

This chapter describes how the NSW proposal would be managed to reduce potential
environmental impacts throughout detailed design, construction and operation. A framework
for managing the potential impacts is provided with reference to environmental management
plans and relevant Roads and Maritime QA specifications. A summary of site-specific
environmental safeguards is provided as detailed in chapter 6 and the licence and/or approval
requirements required before construction are also listed.

7.1

Environmental management plans (or system)

A number of safeguards and management measures have been identified to minimise
adverse environmental impacts, including social impacts, which could potentially arise as a
result of the NSW proposal. Should the NSW proposal proceed, these management
measures would be incorporated into the detailed design and applied during the construction
and operation of the NSW proposal.
A construction environmental management plan (CEMP) would be prepared to describe
safeguards and management measures identified. These plans would provide a framework
for establishing how these measures would be implemented and who would be responsible
for their implementation.
The plans would be prepared and reviewed and certified by a Roads and Maritime Senior
Environmental Officer before construction of the NSW proposal. The CEMP would be a
working document, subject to ongoing change and updated as necessary to respond to
specific requirements. The CEMP would be developed in accordance with the specifications
set out in the Roads and Maritime QA Specification G36 ‘Environmental Protection
(Management System)’, Roads and Maritime QA Specification G38 ‘Soil and Water
Management (Soil and Water Plan)’ and Roads and Maritime QA Specification G40 ‘Clearing
and Grubbing’.

7.2

Summary of safeguards and management measures

Environmental safeguards outlined in this document would be incorporated into the detailed
design phase of the NSW proposal and during construction and operation of the NSW
proposal, should it proceed. These safeguards would minimise any potential adverse impacts
arising from the proposed works on the surrounding environment. The safeguards and
management measures are summarised in Table 7.1.
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Table 7.1

Summary of site specific environmental safeguards

No.

Impact

1

General



All environmental safeguards must be incorporated within the
following:
o Detailed design stage
o Contract specifications for the NSW proposal
o Construction Environmental Management Plan.

Project manager

Pre-construction

2

General



A risk assessment must be carried out on the NSW proposal in
accordance with the Roads and Maritime Project Pack and Roads
and Maritime risk assessment procedures to determine an audit and
inspection program for the works. The recommendations of the risk
assessment are to be implemented

Project manager and
regional environmental staff

Pre-construction



A review of the risk assessment must be undertaken after the initial
audit or inspection to evaluate is the level of risk chosen for the
project is appropriate



Any works resulting from the NSW proposal and as covered by the
REF may be subject to environmental audit(s) and/or inspection(s) at
any time during their duration.



The environmental contract specifications Roads and Maritime QA
Specification G36 ‘Environmental Protection (Management System)’,
Roads and Maritime QA Specification G38 ‘Soil and Water
Management (Soil and Water Plan)’ and Roads and Maritime QA
Specification G40 ‘Clearing and Grubbing’ must be forwarded to the
Roads and Maritime Environmental Manager for review and approval
at least 10 working days prior to the tender stage



A contractual hold point must be maintained until the CEMP is
reviewed and approved by the Roads and Maritime Environmental
Manager.



The Roads and Maritime Project Manager must notify the Roads and
Maritime Environmental Officer [South West Region] at least 5 days

3

4

General

General

Environmental safeguards
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Responsibility

Timing

After first audit

Project manager

Pre-construction

Project manager

Pre-construction

No.

Impact

Environmental safeguards

Responsibility

Timing

prior to work commencing.
5

General



All businesses and residences likely to be affected by the proposed
works must be notified at least 5 working days prior to the
commencement of the proposed activities.

Project manager

Pre-construction

6

General



Environmental awareness training must be provided, by the
contractor, to all field personnel and subcontractors.

Contractor

Pre-construction
and during
construction as
required.

7

Terrestrial
ecology – loss
of native
vegetation
habitat



A detailed biodiversity management plan will be prepared as part of
the Construction Environmental Management Plan (CEMP) to
minimise the ecological impacts of the NSW proposal

Project manager and
contractor

Pre-construction



The pre-clearing process detailed in RTA (2011b) – ‘Biodiversity
Guidelines Guide 1: Pre-clearing process’ will be implemented before
commencement of the works



An exclusion zone plan will be implemented in line with RTA (2011b) –
‘Biodiversity Guidelines Guide 2: Exclusion zones’



Detailed design will seek to minimise loss of native vegetation while
still meeting operational objectives for road safety, design and water
quality basin operation



The limits of the NSW proposal will be defined by survey before
clearing and grubbing.

8

Terrestrial
ecology – loss
of native
vegetation
habitat



A biodiversity offset strategy will be developed and implemented to
compensate for the biodiversity impacts of the NSW proposal
consistent with the Roads and Maritime Offset Guide (Nov 2011) and
the Department of Primary Industries policy and guidelines for fish
habitat conservation and management (update 2013).

Roads and Maritime

Pre-construction

9

Terrestrial
ecology – loss
of mature trees,



A nest box strategy will be developed in line with RTA (2011b) –
‘Biodiversity Guidelines Guide 8: Nest boxes’ to compensate for
removal of hollow-bearing trees

Project manager and
contractor

Pre-construction
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No.

Impact
including hollow
bearing trees

10

Terrestrial
ecology – loss
of habitat
connectivity

Environmental safeguards


Nest boxes will be placed in areas where few current suitable den
trees exist but where other habitat components (connectivity and
foraging) are of good quality



Large and hollow-bearing trees to be retained will be defined by
survey before clearing and protected by physical barrier or fence.



Detailed design will seek to avoid large and hollow-bearing trees and
maintain canopy cover adjacent to the road as much as possible for
Squirrel Gliders to cross the NSW proposal site



Squirrel Glider crossing zones will be established (see Figure 3.9 of
REF)



Squirrel Glider crossings will have the design considerations detailed
in the Squirrel Glider habitat linkage strategy (Brett Lane & Associates
2015b)



Detailed design and placement of the crossings will be developed and
approved by an expert in Squirrel Glider ecology.

Responsibility

Timing

Project manager and
contractor

Pre-construction

11

Terrestrial
ecology – weed
spread and
establishment



A weed management plan will be prepared in line with RTA (2011b) –
‘Biodiversity Guidelines Guide 6: Weed management’.

Project manager and
contractor

Pre-construction

12

Terrestrial
ecology –spread
of pathogens



Appropriate pathogen management controls will be prepared in
accordance with RTA (2011b) – ‘Biodiversity Guidelines Guide 7:
Pathogen management’.

Project manager and
contractor

Pre-construction

13

Terrestrial
ecology – loss
of vegetation
communities



All staff will be inducted and informed of the limits of vegetation
clearing and the areas of vegetation to be retained

Project manager and
contractor

Construction



All vehicles and equipment used for construction will adhere to the
access tracks, existing roads and exclusion areas outlined in the traffic
management plan



Native vegetation will be re-established in accordance with RTA
(2011b) – ‘Biodiversity Guidelines Guide 3: Re-establishment of native
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No.

Impact

Environmental safeguards

Responsibility

Timing

vegetation’

14

15

16



Locally native species will be used for revegetation



Revegetation work will aim to re-create the original vegetation
structure



Revegetation will include preferred forage species for Squirrel Gliders.

Terrestrial
ecology – loss
of mature trees



Removal of mature trees, including hollow-bearing trees, will be
minimised wherever possible



Pruning or lopping of limbs will be conducted in preference to tree
removal wherever possible.

Terrestrial
ecology –
impacts to fauna



Clearing of vegetation, including a staged habitat removal procedure,
will be undertaken as detailed in RTA (2011b) – ‘Biodiversity
Guidelines Guide 4: Clearing of vegetation and removal of bushrock’



Fauna handling during vegetation removal will be undertaken by a
licensed fauna ecologist or wildlife carer, as detailed in RTA (2011b) –
‘Biodiversity Guidelines Guide 9: Fauna handling’



Artificial lighting along the proposed alignment should be kept to a
minimum outside of the urban area



Road lighting that directs light down to the road and minimises light
pollution of the night sky will be used to minimise disorientation of
nocturnal species moving through the area.



Woody debris will be re-used as detailed in RTA (2011c) –
‘Biodiversity Guidelines Guide 5: Re-use of woody debris and
bushrock’



Some of the large woody debris generated by the NSW proposal will
be relocated outside the NSW proposal site and retained as habitat on
the ground. The woody debris will be spread in a fashion that
replicates the natural occurrence of woody debris in the environment
and will not be stacked



Coarse and fine woody debris should be placed under the raised

Terrestrial
ecology – loss
of woody debris
habitat
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Project manager and
contractor

Construction

Project manager and
contractor

Construction

Project manager and
contractor

Construction

No.

Impact

Environmental safeguards

Responsibility

Timing

carriageway as fauna ‘furniture’.
17

Terrestrial
ecology –
impacts to
threatened
species



If unexpected threatened fauna or flora species are discovered, works
will stop immediately and the Roads and Maritime ‘Unexpected
threatened species find procedure’ in RTA (2011c) – ‘Biodiversity
Guidelines Guide 1: Pre-clearing process’ will be followed.

Project manager and
contractor

Construction

18

Terrestrial
ecology – loss
of habitat
connectivity



Tall trees on the edge of the NSW proposal site will be retained where
practicable, to maintain natural connectivity for Squirrel Gliders and
other fauna as much as possible

Project manager and
contractor

Construction



Where possible, revegetation will occur adjacent to the NSW proposal
site where the median strip would be for any future duplication of the
road



Revegetation will aim to connect areas of high quality habitat and will
provide connectivity along the Murray River.



All new vehicles to site will be cleaned to reduce the incidence of weed
spread and establishment

Project manager and
contractor

Construction



The spread of introduced plant species within the NSW proposal site
will be monitored by the contractor and Roads and Maritime during
construction



Weed control will be undertaken if introduced plant species become
prevalent in the NSW proposal site



Declared noxious weeds will be managed according to the
requirements of the Noxious Weeds Act 1993.

19

Terrestrial
ecology – weed
spread and
establishment

20

Terrestrial
ecology – loss
of habitat
connectivity



Post-implementation monitoring at a population-wide scale will be
undertaken to determine the effectiveness of the Squirrel Glider
crossings.

Roads and Maritime

Operation

21

Terrestrial



Weed control will be undertaken during operation if declared noxious

Roads and Maritime

Operation
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No.

Impact

Environmental safeguards

Timing

weed species become prevalent in the NSW proposal site.

ecology – weed
spread and
establishment
Aquatic ecology
– impacts to
fauna



A biodiversity management plan will be prepared as part of the CEMP,
which will incorporate measures to minimise aquatic ecology impacts



The biodiversity management plan will include aquatic fauna salvage
and translocation measures for work in the main river channel (where
necessary).

23

Aquatic ecology
– disturbance to
river banks



24

Aquatic ecology
– aquatic weed
spread and
establishment

25

26

22

Responsibility

Project manager and
contractor

Pre-construction

An exclusion zone plan will be implemented in line with RTA (2011b) –
‘Biodiversity Guidelines Guide 2: Exclusion zones’ and ‘Guide 10:
Aquatic habitats and riparian zones’. Exclusion zones will be
established to prevent unnecessary clearing or disturbance of the river
banks and floodplain billabongs.

Project manager and
contractor

Pre-construction



A weed management plan will be prepared in line with RTA (2011b) –
‘Biodiversity Guidelines Guide 6: Weed management’. This will include
measures to monitor and manage the potential introduction and
spread of aquatic weeds.

Project manager and
contractor

Pre-construction

Aquatic ecology
– clearing of
riparian and
aquatic
vegetation



Clearing of riparian and aquatic vegetation will be minimised and
managed in line with RTA (2011b) – ‘Biodiversity Guidelines Guide 10:
Aquatic habitats and riparian zones’ and ‘Guide 4: Clearing of
vegetation and removal of bushrock’.

Project manager and
contractor

Construction

Aquatic ecology
– disturbance to
river banks



Access to the Murray River and floodplain wetland and billabongs will
be managed in line with RTA (2011b) – ‘Biodiversity Guidelines Guide
10: Aquatic habitats and riparian zones’

Project manager and
contractor

Construction



Access to the Murray River will be via the existing boat ramp, with no
disturbance to the river banks or surrounding vegetation



Activities in aquatic habitats and riparian zones will be avoided as
much as practicable
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28

Impact

Aquatic ecology
– disturbance to
woody debris
habitat

Soils and water
quality – soil
erosion,
sedimentation
and water
quality

Environmental safeguards


Areas adjacent to the Murray River and floodplain wetland and
billabongs disturbed during construction will be rehabilitated in line
with RTA (2011b) – ‘Biodiversity Guidelines Guide 10: Aquatic habitats
and riparian zones’



Boats, barges or other water craft will be used in a manner that
minimises boat wash that could cause erosion of the river banks.



Snags and woody debris will be managed in line with RTA (2011b) –
‘Biodiversity Guidelines Guide 10: Aquatic habitats and riparian zones’



Disturbance to snags will be minimised wherever possible



Any snags removed from the NSW proposal site will be relocated,
where it is safe to do so, to maintain aquatic habitat



The potential for re-using woody debris generated by vegetation
removal on the floodplain (such as root boles) as in-stream snag
habitat will be investigated.



A soil and water management plan will be prepared as part of the
CEMP in accordance with Roads and Maritime specification G38 –
‘Soil and Water Management’



The soil and water management plan will also address the following:


‘Code of Practice for Water Management’ (RTA 1999) the Roads and
Maritime ‘Erosion and Sedimentation Procedure’



The Blue Book - ‘Soils and Construction – Managing Urban
Stormwater Volume 1’ (Landcom 2004) and Volume 2 (DECC 2008a)



Technical Guideline: ‘Temporary Stormwater Drainage for Road
Construction’ (Roads and Maritime 2011b)



Technical Guideline: ‘Environmental Management of Construction
Site Dewatering’ (Roads and Maritime 2011c)



The soil and water management plan will include but not be limited to:


A primary erosion and sedimentation control plan and a maintenance
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Project manager and
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Project manager and
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schedule for ongoing maintenance of temporary erosion and
sediment controls

29

Soils and water
quality – soil
contamination



A sediment basin management plan to guide appropriate
management of runoff during construction and operation



An incident emergency spill plan which will include measures to avoid
and manage spillages of fuels, chemicals, and fluids onto any
surfaces or into any adjacent/nearby waterways



The design will include scour protection at locations subject to
concentrated flows (eg bridge abutments), as required.



The CEMP will include a contaminated land management plan, which
must comply with the Contaminated Land Management Act 1997,
‘Contaminated Land Management Guideline’ (Roads and Maritime
2013a), ‘Environmental Incident Classification and Reporting
Procedure’ (Roads and Maritime 2014), and EPA guidelines on
contaminated land management



The contaminated land management plan will provide for:


30

31

Project manager and
contractor

Pre-construction

Project manager and
contractor

Pre-construction

Project manager and
contractor

Construction

Areas of known contamination (if any)



Unexpected contamination finds



Any land contamination caused during construction.

Soils and water
quality –
groundwater



The soil and water management plan will include measures to manage
groundwater that is unexpectedly encountered during construction



The contractor will consider the beneficial uses, quality and quantity of
groundwater when determining the ongoing management of
groundwater.

Soils and water
quality – soil
erosion



Sediment and erosion controls (including sediment basins), clean
water diversions and culverts will be constructed and be on line before
the commencement of earthworks



Sediment basins will be regularly serviced and maintained to comply
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with water quality and capacity requirements

32

Soils and water
quality –
sedimentation



Clearing of vegetation and stabilisation/revegetation activities will be
carried out progressively to limit the time disturbed areas are exposed
to erosion processes



Site stabilisation of disturbed areas will be undertaken progressively
as stages are completed



Topsoil and mulch will each be stockpiled separately for possible
reuse in landscaping and rehabilitation works



High risk soil erosion activities such as earthworks will not be
undertaken immediately before or during high rainfall or wind events



Any material transported onto pavement surfaces will be swept and
removed at the end of each working day



Erosion and sediment control measures will be maintained until the
works are complete and areas are stabilised by revegetation.



The stability of the river banks will be protected as much as possible
by restricting construction work to within the confined zone of the
bridge



Where construction activities have the potential to disturb the river
banks, measures will be put in place to minimise erosion of soil from
the river bank and sedimentation, such as:


Laying geofabric on exposed soils and disturbed areas on the river
bank



Installing sediment netting down-slope of disturbed areas



Waterway improvements and/or bank stabilisation work will be
completed where required to allow for any changes to flow
characteristics caused by the NSW proposal



Coffer dams will be installed around bridge pier locations close to
waterways to reduce the potential for water quality impacts through
sedimentation and spills
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Project manager and
contractor

Construction

No.

33

Impact

Soils and water
quality – water
contamination

Environmental safeguards


Low lying areas of construction formations and excavations that collect
stormwater or groundwater will be dewatered in accordance with the
soil and water management plan and Technical Guideline:
‘Environmental management of construction site dewatering’ (Roads
and Maritime 2011c)



Removing trees from the river banks will be avoided wherever
possible. Where tree removal is necessary, the stump and roots will be
retained where possible to minimise destabilisation of the river bank.



All fuels, chemicals, and liquids will be stored at least 50 metres away
from any drainage lines and will be stored in an impervious bunded
area within the compound sites



Compounds and storage locations will be located away from areas
subject to flooding wherever practicable



The refuelling of plant and planned maintenance of machinery and
plant will be undertaken 50 metres away from waterways



Machinery will be checked daily for leaks of oil, fuel or other liquids



Control of dirty water will be managed onsite to avoid release in to
drainage lines and/or waterways



Potable water will be used for wash down



Containment material will be used to capture/filter water used in
vehicle wash- downs



Vehicle and plant wash downs and/or concrete truck washouts will be
undertaken within a designated bunded area with an impervious
surface or will be undertaken off-site



A facility for collecting, treating and disposing of concrete wastes
generated during construction will be installed on site



Vehicles and plant will be properly maintained and regularly inspected
for fluid leaks



Visual monitoring of local water quality (ie turbidity, hydrocarbon
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spills/slicks) will be undertaken on a regular basis to identify any
potential spills or deficient erosion and sediment controls. A record will
be kept of these inspections


Emergency spill kits will be kept on-site at all times



All staff will be inducted about incident and emergency procedures and
made aware of the locations of emergency spill kits



Should a spill occur during construction, the emergency response plan
will be implemented, and the Roads and Maritime regional
environmental manager contacted. OEH will also be notified as per
Part 5.7 of the POEO Act.

34

Soils and water
quality – soil
contamination



In the event that indicators of contamination are encountered during
construction (such as odours or visually contaminated materials), work
in the area will cease until advice on the need for remediation or other
action is obtained from an environmental consultant.

Project manager and
contractor

Construction
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Soils and water
quality –
groundwater



If dewatering any excavations is required, groundwater will be
disposed of in accordance with EPA waste guidelines.

Project manager and
contractor

Construction

36

Soils and water
quality – soil
erosion and
sedimentation



Undertake surveillance to monitor the effectiveness of landscaping
and soil stabilisation and erosion management measures

Operation



Additional erosion management measures will be implemented if the
measures implemented during construction are not performing to
requirements. Measures may include re-mulching, inserted erosion
control mats or seeding with grass (hydroseeding).

Roads and Maritime and
construction contractor
(defects liability period about
two years)

37

Soils and water
quality – spills



If a spill occurs during the operation of the new road, maintenance
contractors or staff will implement an incident response plan. Relevant
agencies will be contacted to manage the spill and implement
appropriate traffic control measures.

Roads and Maritime and
maintenance contractors/staff

Operation

38

Hydrology and
flooding –



During detailed design, structures within waterways (such as culverts)
will be sized and sited to minimise afflux, consistent with Murray

Project manager and
contractor

Pre-construction
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40

41

Hydrology and
flooding –
construction risk
of impact on the
floodplain
function during a
flood event



Weather and flood warnings will be monitored and plans established
for each stage of construction to minimise flooding impacts



In the event of a flood warning, equipment and blockages on the
floodplain will be removed wherever possible.

Noise and
vibration –
operational
noise impacts to
2 Boundary Rd
and Madison
Spa Resort



The detailed design of the NSW proposal will incorporate the following
noise mitigation measures (see Appendix G of noise and vibration
assessment in Appendix H of this REF)

Noise and
vibration –
construction
noise and
vibration
impacts

Timing

Darling Basin Authority requirements.

proposed works
result in change
to hydraulic
conditions
39

Responsibility



Architectural treatment to 2 Boundary Road



Adjacent to Madison Spa Resort: 3.5 metre high noise wall on the
eastern side of the road with a length of about 150 metres (chainage
3200 – 3350)



Low noise pavement (dense graded or stone mastic asphalt) for a
length of about 255 metres from the edge of the floodplain to near the
Moama Marketplace.



A noise and vibration management plan will be prepared as part of the
CEMP. The plan will include control measures for all high noise and
vibration generating activities



Targeted measures to achieve vibration levels less than the required
vibration criteria for sensitive receivers, including the heritage-listed
Cranford House adjacent to the northern end of the NSW proposal site
(3 mm/sec (1-10Hz)), will be included in the noise and vibration
management plan



A detailed construction noise assessment will be prepared based on
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information provided by the contractor during the detailed design
phase. Targeted control measures to mitigate any noise levels found
likely to exceed the relevant criteria will be included in the noise and
vibration management plan

42

Noise and
vibration –
community
consultation



Building condition surveys will be conducted at all sensitive receivers
identified in the construction noise and vibration management plan.



Communications with people living and working in the vicinity of the
NSW proposal site will be established at the beginning of construction
and will be maintained. The person selected to liaise with the
community will be adequately trained and experienced in keeping
people informed of progress and responding to complaints and
enquiries quickly



The community will be kept informed of the nature, timing and duration
of impending work



The contractor will nominate a contact person in the construction noise
and vibration management plan to directly address any noise and/or
vibration complaints that the community may have during the
construction phase of the project



A management procedure will be put in place to deal with noise and
vibration complaints that may arise from construction activities.

Project manager and
contractor

Pre-construction
and construction

43

Noise and
vibration –
construction
noise impacts



Noise impacts will be minimised in accordance with Roads and
Maritime's ‘Environmental Noise Management Manual’ (RTA 2001).

Project manager and
contractor

Construction

44

Noise and
vibration – out of
hours
construction
work



Work will generally be carried out during standard working hours (ie
7am to 6pm Monday to Friday; 8am to 1pm Saturdays, no work on
Sundays and public holidays). Before any out of hours work, the
Roads and Maritime Environment Manager will be consulted and will
advise on any additional assessment requirements. Assessment will
be in accordance with Practice Note 7 of Roads and Maritime’s

Project manager and
contractor

Construction
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Environmental Noise Management Manual 2001. This will include
notifying any nearby residents in advance of out of hours work

45

Noise and
vibration –
construction
noise



Where work is planned outside normal hours, an ‘out of hours work
procedure’ will be prepared as part of the construction noise and
vibration management plan.



Noise management and/or mitigation measures will be considered to
reduce noise levels as much as possible, eg using bored piles rather
than impact-driven piles if necessary



Plant and equipment will be properly maintained



Provide special attention to the use and maintenance of ‘noise control’
or ‘silencing’ kits fitted to machines to ensure they perform as intended



Strategically position plant on site to reduce the emission of noise to
the surrounding neighbourhood and to site personnel



Noisy plant such as the tub grinder/mulcher will be located 500 metres
or more from sensitive receivers where practicable



Avoid any unnecessary noise when carrying out manual operations
and when operating plant



Any equipment not in use for extended periods during construction
work will be switched off



Noise compliance monitoring will be undertaken for all major
equipment and activities before commencement of work



Where noise level exceedances cannot be avoided, consideration will
be given to implementing time restrictions and/or providing periods of
respite for residents, where practicable



The layout of the construction compound will be arranged so that
primary noise sources are at a maximum distance from residences,
with solid structures (sheds, containers etc) placed between
residences and noise sources (and as close to the noise sources as is
practical)
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Construction

No.

46

Impact

Noise and
vibration –
vibration
impacts

Environmental safeguards


Enclosures will be used to shield fixed noise sources such as pumps,
compressors, fans, screens (where practicable)



Maintenance work on all construction plant will be carried out away
from noise sensitive receivers and confined to standard construction
hours and work compound where feasible



Non-tonal reversing beepers (or an equivalent mechanism) will be
fitted and used on all construction vehicles and mobile plant where
practicable



Site inductions will be provided to train staff on ways to minimise
construction noise impacts on-site. Responsible working practices
include:


Avoid the use of outdoor radios during the night-time period



Avoid shouting and slamming of doors



Where practical, operate machines at low speed or power and
switched off when not being used rather than left idling for prolonged
periods



Minimise reversing



Avoid dropping materials from height and avoid metal to metal
contact on material.



Vibration will be managed to comply with the requirements of AS2187,
DIN4150 & BS6472



Carry out vibration testing of actual equipment on site to determine
acceptable site-specific buffer distances to sensitive occupancies



Carry out additional vibration monitoring when construction activities
are at the nearest point to potentially affected receivers. This
monitoring may signal to the contractor by way of a buzzer or flashing
light etc when levels approach/exceed the recommended limits in
nearby occupancies



Carry out periodic monitoring at all critical or sensitive areas. Vibration
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levels will be tested for compliance with the set vibration limits. This
monitoring will be undertaken in accordance with the noise and
vibration management plan

47

Noise and
vibration –
complaints



Where vibration is found to be excessive, management measures will
be implemented to ensure vibration compliance is achieved.
Management measures may include modification of construction
methods such as establishment of safe buffer zones and if necessary,
time restrictions for the most excessive vibration activities. Time
restrictions should be negotiated with affected receivers



Where construction activities, including pile driving, excavation by
hammering or ripping, dynamic compaction or demolition of structures
may cause damage through vibration or air blast to nearby public
utilities, structures, buildings and their contents, or if the items are
located within the distance from the construction activity noted below,
a building condition inspection of these items will be undertaken:


Pile driving – 200 metres



Vibration compaction >7 tonne plant – 50 metres



Vibration compaction <7 tonne plant – 25 metres



Demolition of structures – 50 metres



In relation to human perception of vibration, where reasonable and
feasible, a buffer distance of 50 metres for rolling and compacting
activities will be implemented. Where work is required within this buffer
distance, potentially impacted residents will be informed of the nature
and duration of the work.



Each complaint will be investigated



Construction noise or vibration monitoring will be considered if a
complaint is received in accordance with the requirements of the
Roads and Maritime ‘Specification G36 Environmental Protection’ and
the ‘Interim Construction Noise Guideline’ (DECC 2009a)



Where noise or vibration, which is the subject of a complaint, is in
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excess of allowable limits, appropriate amelioration measures will be
implemented.
48

49

Landscape and
visual – visual
impacts of
bridges

Landscape and
visual – general
visual impacts



The proposed bridges will be designed in accordance with Roads and
Maritime’s bridge aesthetics guidelines (Roads and Maritime 2012c)



Bridge structures will be designed to be simple and elegant structures
which make a positive visual contribution to the environment. They
will:


Provide correct geometric relationships in the overall structural
arrangement and display visual integration of the deck, beams, piers,
railings, barriers, lighting, associated furniture and abutments



Display visual integration of the structure with the road and landform



Ensure lines that delineate elements of the structure are smooth and
unbroken in both the horizontal and vertical planes



Make use of the haunched main and adjacent spans to integrate with
the piers and frame the river visually



Use surface treatments that are in harmony with the structural shape
and scale such that visual clutter is avoided



Provide maximum open light spaces beneath the structure



Provide views out beyond the sides of the bridge for motorists,
passengers, pedestrians and cyclists travelling over the bridge.



Road embankment design will use materials, pattern, colour and
texture which are sympathetic to the setting and congruous with their
surrounds



The construction footprint will be kept to a minimum to minimise
earthworks and vegetation removal wherever possible



Water detention basins will be shaped to create a natural appearance
and to soften the visual impact where practicable



Watercourse crossings will be located and designed to minimise loss
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of riparian vegetation and to accommodate erosion control methods

50

51

Landscape and
visual – general
visual impacts

Aboriginal
heritage –
impacts on
potential
unknown sites
of Aboriginal
heritage



The proposed noise wall will be designed in accordance with Roads
and Maritime’s noise wall design guideline (RTA 2006)



Noise wall design and materials will be congruous with the existing
surrounding environment



Landscaping will be designed in accordance with Roads and
Maritime’s landscape guideline (RTA 2008)



Screen plantings using locally native vegetation will be implemented
wherever possible between the road and bridge infrastructure and
surrounding users, environs and other key viewpoints, including:


Screening the road from adjacent residences and other sensitive
receivers



Screening the bridge structures from adjacent river bank areas



Screening views of the water detention basins



Plantings will be located along new shared paths to provide sufficient
shade and shelter.



Fencing with material attached (eg shade cloth) to shield views will be
provided around the construction compound and other areas where
necessary



The work site will be left in a tidy manner at the end of each work day



Road batters and water detention basins will be planted and mulched
to reduce the risk of erosion.



As part of the site induction, all workers will be advised of their
obligations in relation to Aboriginal heritage under the NPW Act before
construction begins and the guidelines to follow if unanticipated
heritage items or deposits are located during construction



In the event of an unexpected find of an Aboriginal heritage item (or
suspected item), work will cease in the affected area and Roads and
Maritime’s Environment Officer and the Roads and Maritime Aboriginal
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Cultural Heritage Officer will be contacted for advice on how to
proceed. The ‘Unexpected Heritage Items Procedure’ (Roads and
Maritime 2015b) will be followed.

52

Non-Aboriginal
heritage –
vibration
damage to
Cranford House



Targeted measures to achieve vibration levels less than the required
vibration criteria for the heritage-listed Cranford House adjacent to the
northern end of the NSW proposal site will be implemented as detailed
in section 6.5.

Roads and Maritime and
contractor

Construction

53

Non-Aboriginal
heritage –
inadvertent
impacts on
heritage items



As part of the site induction, all workers will be advised of their
obligations in relation to heritage before construction begins and the
guidelines to follow if unanticipated heritage items or deposits are
located during construction.

Roads and Maritime and
contractor

Construction

54

Land use and
property – land
use impacts



A construction program will be developed to maintain access and
amenity for all land uses adjacent to the NSW proposal site as far as
is practicable

Project manager and
contractor

Pre-construction
and construction



All property acquisition will be undertaken in accordance with the
Roads and Maritime ‘Land Acquisition Information Guide’ (RTA
2011c) and the Land Acquisition (Just Terms Compensation) Act
1991



Affected landowners and tenants will be consulted on an ongoing
basis regarding the status and timing of acquisition.



Include in the construction contract a suspension of construction work
in the vicinity of the Southern 80 Ski Race event venue over the two
week period to allow for event set-up, event staging and
decommissioning of the event site (terms to be agreed)

Project manager and
contractor

Pre-construction
and construction



Develop the construction program in consultation Southern 80 Ski
Race organisers to ensure the construction process allows for the
annual event to run with minimum disruption. As a minimum, the
construction program will ensure that access to the boat ramp car

55

Land use and
property –
impacts to
Murray River
users
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park is available during the Southern 80 event


Ensure sufficient and safe access is provided for all river users
(especially large paddle steamers) during construction.

56

Land use and
property –
impacts to
utilities



Roads and Maritime and VicRoads will consult with relevant service
providers during detailed design and construction to minimise the
potential for service interruptions.

Project manager and
contractor

Pre-construction
and construction

57

Land use and
property –
impacts to
Moama
Community
Lions Park



The play equipment and steam engine at the Lions Community Park
will be relocated in consultation with the Lions Club and Murray Shire
Council.

Project manager and
contractor

Construction

58

Socio-economic
– construction
general
community
impacts



Potentially affected residents and businesses will be contacted before
the commencement of work, in accordance with the Roads and
Maritime ‘Community Engagement and Communication Manual’
(Roads and Maritime 2012b). Residents will be notified via door
knocks, newsletters or letter box drops providing information on the
proposed works, working hours and a contact name and number
should any complaints wish to be registered

Project manager and
contractor

Pre-construction



Ongoing consultation during detailed design phase will occur with
Murray Shire Council



Working hours during major community events will be identified in
consultation with Murray Shire Council and other relevant stakeholders
at the time of contract preparation



A complaints management procedure and register will be included in
the construction environment management plan.



Ongoing consultation will occur with the River Country Inn operator,
especially during the detailed design stage, to resolve concerns
relating to access to the motel for northbound traffic

Project manager and
contractor

Pre-construction
and construction

59

Socio-economic
– impacts to
businesses
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Impact

Socio-economic
– impacts to
Murray River
users

Environmental safeguards


Consider providing signage specific to the River Country Inn to
indicate access



Ongoing consultation will occur with the Moama Marketplace property
owner and centre manager, especially during the detailed design
stage, to resolve concerns relating to land acquisition and site access
(deliveries and customer).



Potentially affected recreational community groups and businesses
that use the Murray River (such as the Southern 80 Ski Race
organisers and paddle steamer operators and house boat
businesses) will be notified before the commencement of work, in
accordance with the Roads and Maritime ‘Community Engagement
and Communication Manual’ (Roads and Maritime 2012b)



In consultation with river-based businesses, minimise the number,
extent and duration of partial river closures during the bridge crossing
phase of construction



Minimise the number and duration of closures of the Echuca boat
ramp during construction and provide notice of closures to the local
community.

Responsibility

Timing

Project manager and
contractor

Pre-construction

61

Socio-economic
– opportunities
on private land



Consultation will occur with Bridge Arts Project representatives during
detailed design.

Project manager and
contractor

Pre-construction
and construction

62

Socio-economic
– construction
impacts on the
community



Local residents, potentially affected businesses and road users will be
kept regularly informed of construction activities during the
construction process.

Project manager and
contractor

Construction

63

Traffic and
access –
general
construction



A detailed traffic management plan will be prepared in accordance
with the ‘Traffic Control at Work Sites Manual’ (RTA 2010a) and
Roads and Maritime ‘Specification G10 - Control of Traffic’

Project manager and
contractor

Pre-construction
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Environmental safeguards


Management of water vessels in the Murray River during construction
will be included in the traffic management plan or will be subject to a
separate management plan



The traffic management plan will identify, assess and eliminate,
reduce or mitigate road safety hazards. It will include measures to
provide safe access points to work areas from the adjacent road
network, safety barriers where necessary, temporary speed
restrictions when necessary, adequate sight distances and prominent
warning signage



Construction traffic routes will be designated and managed as part of
the traffic management plan. Construction routes will be designed to
avoid, where possible, disruption or severing of local access routes



The traffic management plan will include plans and a procedure for
providing access for pedestrians and cyclists through the NSW
proposal site at designated locations during construction



Residents and businesses will be notified of any specific impacts to
property access and arrangements required during construction.

Responsibility

Timing

64

Traffic and
access –
construction
impacts to
Murray Shire
Council roads



A road condition survey will be undertaken on Boundary Road, Forbes
Street and any other local roads used for haulage of materials, before
and after construction. Defects arising from construction access will be
rectified before completion of construction unless otherwise agreed
with Murray Shire Council.

Project manager and
contractor

Pre-construction
and construction

65

Traffic and
access –
construction
impacts to
public transport



Consultation will be undertaken with bus operators before and during
construction.

Project manager and
contractor

Pre-construction
and construction

66

Traffic and
access –



U-turns may be provided at the northbound right turn lane on the Cobb
Highway/Perricoota Road intersection in the detailed design to enable

Project manager and
contractor

Pre-construction
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Traffic and
access –
construction
impacts to traffic

Environmental safeguards

Responsibility

Timing

direct access to the River Country Inn for northbound traffic, subject to
a road safety audit


If necessary, and in consultation with the River Country Inn operator,
an alternative permanent entrance to the motel will be provided from
Francis Street in the detailed design, including relocation of signage.



The community will be kept informed about construction and changes
to access for road users in accordance with the ‘Community
Engagement and Communication Manual’ (Roads and Maritime
2012b). This may include through advertisements in the local media
and prominently placed advisory notices or variable message signs



Work to tie in the new road to existing roads will be undertaken during
off-peak periods where possible to minimise the impacts on traffic flow



Construction traffic will enter/exit the construction zone only in areas
designated for this purpose in the traffic management plan



The community will be kept informed about upcoming road
construction activities, including through advertisements in the local
media and by prominently placed advisory notices.

Project manager and
contractor

Construction

68

Traffic and
access –
construction
impacts to
property access



Property access will be maintained at all times unless otherwise
agreed with affected property owners. Where changes to access
arrangements are necessary, owners and tenants will be advised and
consulted on alternative access arrangements.

Project manager and
contractor

Construction

69

Air quality –
general air
quality impacts



The CEMP will include a procedure for air quality management,
including monitoring and reporting procedures

Project manager and
contractor

Pre-construction



A management procedure will be put in place to deal with air quality
complaints that may arise from construction activities.

Air quality – dust
management



Exposed surfaces will be watered regularly to minimise dust emissions
as necessary

Project manager and
contractor

Construction



Clearing of natural vegetation will be minimised where possible

70
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71

72

73

Impact

Air quality –
other air
emissions

Waste
management –
general impacts

Waste
management –
general impacts

Environmental safeguards


During periods of high winds, dust generating activities will cease



Stabilisation of disturbed surfaces will take place as soon as
practicable



Stockpiles or areas that may generate dust will be managed to
suppress dust emissions in accordance with Roads and Maritime
Stockpile Site Management Guideline (RTA 2011a)



All trucks will be covered when transporting dust generating material to
and from the site



Dust and/or particulate matter (PM10) will be monitored if considered
necessary to identify the potential for nuisance dust impacts.



Plant and machinery will be turned off when not in use as much as
possible and will be fitted with emission control devices complying with
Australian Design Standards where practicable



Construction plant, vehicles and equipment will be maintained in a
good working condition in order to limit impacts on air quality



No burning of any materials will occur.



A waste management plan will be prepared and included in the CEMP
in accordance with Roads and Maritime Specification G36
‘Environmental Protection’. The plan is to be guided by the following
publications:


EPA Waste Classification Guidelines



NSW Government ‘Waste Reduction and Purchasing Policy’



Roads and Maritime waste fact sheets for virgin excavated natural
material, excavated natural material, excavated public road materials,
recovered aggregates, asbestos waste and waste sampling.



Resource management hierarchy principles will be followed:


Avoid unnecessary resource consumption as a priority



Recover resources as far as is practicable (including reuse of
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Timing

Project manager and
contractor

Construction

Project manager and
contractor

Pre-construction

Project manager and
contractor

Construction

No.

Impact

Environmental safeguards

Responsibility

Timing

materials, reprocessing, and recycling and energy recovery)
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Waste
management –
excess
materials

Disposal is undertaken as a last resort (in accordance with the Waste
Avoidance and Resource Recovery Act 2001).



Site inductions will be undertaken (and recorded) by a site supervisor
for all staff, to provide a thorough knowledge of all key
environmental/safety issues, including waste disposal protocols



All wastes will be managed and disposed of in accordance with the
Waste Classification Guidelines (DECC 2009b) and managed in
accordance with the POEO Act



Stockpiles will be managed to avoid causing pollution or contamination
in accordance with the Stockpile Site Management Guideline (RTA
2011a)



Waste will not be burned at the site



Garbage receptacles will be provided and recycling of materials
encouraged. Rubbish will be transported to an appropriate waste
disposal facility



All working areas will be maintained, kept free of rubbish and cleaned
up at the end of each working day.



Excavated material and topsoil will be reused on-site for landscaping
where feasible



Bulk project waste (eg excess fill) sent to a site not owned by Roads
and Maritime (excluding OEH licensed landfills) for land disposal is to
have prior formal written approval from the landowner, in accordance
with Roads and Maritime Environmental Direction No. 20 ‘Legal Offsite disposal of Bulk RTA Project Wastes’



Where appropriate, excess roadside materials will be disposed of
according to the following (in order):


Transfer to nearby Roads and Maritime projects for immediate use



Transfer to an approved Roads and Maritime stockpile site for future
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Environmental safeguards
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Timing

use during projects or routine maintenance
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Waste
management –
concrete



Transfer to a Roads and Maritime approved site for reuse on a
concurrent private/local government project



Disposal at an approved materials recycling or waste disposal facility



As otherwise provided for by the relevant waste legislation.



A facility for collecting, treating and disposing of concrete wastes
generated in the construction of the development will be installed on
site



A dedicated concrete washout facility will be provided during
construction so that run-off from the washing of concrete machinery
and equipment can be collected and disposed of at an appropriate
waste facility.

Project manager and
contractor

Construction

76

Waste
management –
coal tar asphalt



If coal tar asphalt is identified and is to be removed, it is to be
disposed of to landfill in accordance with Roads and Maritime
Environmental Direction No.21 ‘Coal Tar Asphalt Handling and
Disposal’.

Project manager and
contractor

Construction
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Waste
management –
green waste



Cleared weed-free vegetation will be chipped and reused on-site as
part of the proposed landscaping and to stabilise disturbed soils where
possible.

Project manager and
contractor

Construction

78

Waste
management –
sewage



Portable toilets will be provided for construction workers and will be
managed by the service provider to ensure the appropriate disposal of
sewage.

Project manager and
contractor

Construction

79

Hazards and
risk – general



Emergency response plans will be incorporated into the CEMP

Pre-construction



An incident response plan will be developed and implemented as
required as part of the CEMP to manage any identified risks on site.

Project manager and
contractor

Hazards and
risk – road
safety



A safety audit of the design will be undertaken before construction.

Project manager and
contractor

Pre-construction

80
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Climate change
– impacts of
climate change
on the NSW
proposal



Detailed design will take into consideration the potential effect of
climate change on the NSW proposal, including flooding and drainage
requirements, in accordance with the Roads and Maritime climate
change plan.

Project manager and
contractor

Pre-construction
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Climate change
– greenhouse
gas emissions



Investigations into opportunities for reducing greenhouse emissions
during construction and operation of the NSW proposal will be
undertaken during the detailed design phase.

Project manager and
contractor

Pre-construction
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Climate change
– greenhouse
gas emissions
during
construction



Material and waste transport will be scheduled to achieve full loads
and to minimise required number of vehicle trips

Project manager and
contractor

Construction



Materials will be transported from local suppliers, and surplus
materials and wastes will be transported to local sites and facilities,
wherever possible



Appropriately sized construction equipment, plant and vehicles will be
used



Regular servicing of equipment will be undertaken to maintain optimal
performance, and to minimise down time (which can improve overall
efficiency)



The layout of access, machinery and facilities will be designed to
minimise movement and vegetation clearing



The use of alternative fuels and power sources for construction plant
and equipment will be investigated and implemented, where
appropriate



Energy efficiency and related carbon emissions will be considered in
the selection of vehicles, plant and equipment.



Water captured in water detention basins during construction will be
reused for dust suppression, watering of landscaped areas and any
other suitable construction activity where feasible and appropriate

Project manager and
contractor

Pre-construction



Procurement will endeavour to use materials and products with a

83

Demand on
resources –
general impacts
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recycled content where that material or product is cost and
performance effective.
84

Cumulative
impacts – traffic
and access
impacts



The traffic management plan will be prepared in consultation with
Murray and Campaspe Shire Councils to minimise potential
cumulative impacts on traffic and access.

Project manager and
contractor

Pre-construction

85

Cumulative
impacts – traffic,
noise and
vibration
impacts



Ongoing coordination and consultation will be undertaken with other
proponents to ensure cumulative noise, vibration and traffic impacts
are appropriately assessed and managed

Project manager and
contractor

Pre-construction
and construction



The CEMP will be revised to consider potential cumulative impacts
from surrounding development activities as they become known.
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7.3

Licensing and approvals

The Echuca-Moama bridge crossing, including the NSW proposal, is a ‘controlled action’ and
requires the approval of the Australian Government Minister for the Environment under the
EPBC Act.

Table 7.2

Summary of licensing and approval required

Requirement

Timing

Acquisition of Crown land from the Department of Primary
Industries – Lands would be undertaken in accordance with
section 34 (1) of the Crown Lands Act 1989. Acquisition of
crown land would be required adjacent to the Murray River
for the construction of bridge piers.

Before construction.

Authorisation from Department of Primary Industries – Lands
under the Crown Lands Act 1989 would be required for
establishment of a road easement across the Murray River.
Notification to the Minister under section 199 of the FM Act
for potential dredging or reclamation work.

Before construction.

Extraction of water from the Murray River would require an
access licence under clause 61 of the Water Management
Act 2000 from the NSW Minister for Water. It would be the
responsibility of the contractor to obtain the licence.

Before extraction of water or
groundwater.

A licence would be required under section 91F of the Water
Management Act 2000 if the NSW proposal involves
extracting groundwater from any excavations.
Approval to undertake a controlled work from the NSW Office
of Water under clause 165A of the Water Act 1912.

Before:
 Earthworks and construction of the
road embankment on the Murray
River floodplain
 Other work on the Murray River
floodplain
 Earthworks and construction of the
road embankment, which are
reasonably likely to affect the flow of
water to or from the Murray River
 Other work which may affect the flow
of water to or from the Murray River.
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8

Conclusion

This section provides the justification for the NSW proposal taking into account its biophysical,
social and economic impacts, the suitability of the site and whether or not the NSW proposal
is in the public interest. The NSW proposal is also considered in the context of the objectives
of the Environmental Planning and Assessment Act 1979 (EP&A Act), including the principles
of ecologically sustainable development as defined in Schedule 2 of the Environmental
Planning and Assessment Regulation 2000.

8.1

Justification

The NSW proposal is considered to be consistent with a number of strategies or plans,
including:


NSW 2021: A Plan to Make NSW No 1



NSW State Infrastructure Strategy 2012-2032



Managing Murray River Crossings



Roads and Maritime 2012-2016 Corporate Strategy



NSW Freight and Ports Strategy 2013



National Land Freight Network Strategy



Draft Murray Regional Strategy



Moama North West Master Plan



Murray Shire Strategic Land Use Plan.

The crossing of the Murray River at Echuca-Moama provides vital strategic access for the
Murray Valley region’s industries, workers, residents and visitors.
The existing bridge is the only vehicle and pedestrian crossing point in the locality. It has been
identified as one of the top three Murray River crossings between the Snowy Mountains and
South Australia for freight tonnages and value of commodities.
The existing bridge was built in 1878 and operated as a combined road/rail bridge until 1989.
It does not meet current road design standards and poses a number of restrictions to traffic.
Significant ongoing growth in travel across the river at Echuca-Moama is predicted due to
population growth and increases in business activity, tourism, jobs and personal travel. The
existing bridge does not have the capacity to provide a suitable level of service for the
increasing volume of traffic in the area, particularly during peak tourist events.
The Echuca-Moama bridge crossing would alleviate congestion on the existing bridge,
improve security of access for the local community and provide access across the Murray
River for heavy vehicles and agricultural machinery.
The Echuca-Moama bridge crossing would reduce traffic volumes, including heavy vehicles,
through the town centres, improving the safety of the local road network and amenity of the
retail areas (through reduced traffic, air emissions and noise).
The Echuca-Moama bridge crossing would assist the economic development of EchucaMoama by facilitating traffic movement and transport across the Murray River and by
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improving safety for all road users and amenity for businesses and tourism operators in the
towns.
There would also be a number of adverse environmental impacts as a consequence of the
NSW proposal. Where possible, impacts would be avoided or minimised through the design
process and site-specific safeguards.
On balance, it is considered that the adverse environmental impacts of the NSW proposal
(section 6.19) are outweighed by the beneficial effects (section 6.18) and that the NSW
proposal is therefore justified.

8.2

Objects of the EP&A Act

8.2.1

Summary of the NSW proposal against the objects of the EP&A Act

Table 8.1 provides a summary of the NSW proposal against the objects of the EP&A Act.
Table 8.1

Objects of EP&A Act

Object

Comment

5(a)(i) To encourage the proper management,
development and conservation of natural and
artificial resources, including agricultural land,
natural areas, forests, minerals, water, cities,
towns and villages for the purpose of
promoting the social and economic welfare of
the community and a better environment.

The NSW proposal would remove 5.08
hectares of native vegetation and listed
fauna habitat.
The NSW proposal would acquire about five
hectares of land from a rural property, which
is a relatively small proportion of the
property and considered of low agricultural
productivity.
The NSW proposal would minimise
demands on water resources by using
water from the water detention basins
wherever possible.
The NSW proposal would have amenity
impacts (noise, air quality and visual) and
traffic and access impacts on properties in
Moama during construction. These impacts
would be minimised with the implementation
of safeguards.
The Echuca-Moama bridge crossing would
alleviate congestion on the existing bridge,
improve security of access for the local
community and provide access across the
Murray River for heavy vehicles and
agricultural machinery.
The Echuca-Moama bridge crossing would
reduce traffic volumes, including heavy
vehicles, through the town centres,
improving the safety of the local road
network and amenity of the retail areas
(through reduced traffic, air emissions and
noise).
The Echuca-Moama bridge crossing would
assist the economic development of
Echuca-Moama by facilitating traffic
movement and transport across the Murray
River and by improving safety for all road
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users and amenity for businesses and
tourism operators in the towns.
5(a)(ii) To encourage the promotion and co
ordination of the orderly economic use and
development of land.

Roads and Maritime is undertaking
consultation and environmental
investigations required to properly plan and
develop the NSW proposal without undue
impacts on the local economy.
The Echuca-Moama bridge crossing would
assist the economic development of
Echuca-Moama by facilitating traffic
movement and transport across the Murray
River and by improving safety for all road
users and amenity for businesses and
tourism operators in the towns.

5(a)(iii) To encourage the protection, provision
and co-ordination of communication and utility
services.

Some utilities would need to be relocated or
protected during construction as detailed in
section 3.5. Roads and Maritime has
conducted initial consultation with all utility
providers regarding the potential protection
and relocation of utilities in the vicinity of the
NSW proposal, and would continue to
consult with these providers during the
detailed design phase and construction of
the NSW proposal.

5(a)(iv) To encourage the provision of land for
public purposes.

The NSW proposal involves work for the
purpose of a road, which is for a public
purpose. It would also include improved
provisions for pedestrians and cyclists.

5(a)(v) To encourage the provision and co
ordination of community services and
facilities.

The NSW proposal would reduce the size of
the Lions Community Park and would
require the relocation of play equipment and
a steam engine at this park. Access to
some cycling and walking paths at Moama
would be changed. In the long term, access
between Echuca and Moama would be
improved by constructing the provision of a
shared bicycle and pedestrian pathway
along the Echuca-Moama bridge crossing.

5(a)(vi) To encourage the protection of the
environment, including the protection and
conservation of native animals and plants,
including threatened species, populations and
ecological communities, and their habitats.

The NSW proposal would remove 5.08
hectares of native vegetation, which is
known or likely to provide habitat for 16
listed bird species and three listed mammal
species. The NSW proposal is unlikely to
have a significant impact on any of these
species, as detailed in section 6.1.

5(a)(vii) To encourage ecologically
sustainable development.

Ecologically sustainable development is
considered in section 8.2.2 below.

5(a)(viii) To encourage the provision and
maintenance of affordable housing.

Not relevant to the NSW proposal.
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5(b) To promote the sharing of the
responsibility for environmental planning
between different levels of government in the
State.

Not relevant to the NSW proposal.

5(c) To provide increased opportunity for
public involvement and participation in
environmental planning and assessment.

Roads and Maritime and VicRoads have
undertaken consultation for the NSW
proposal as described in chapter 5. This
has included consultation with stakeholders,
including government stakeholders, and the
community, including the Aboriginal
community. Issues raised during
consultation in relation to the NSW proposal
have been addressed during the
identification of the preferred option and the
environmental planning and assessment
process. This REF has been placed on
public display for further consultation and
public comment.

8.2.2

Ecologically sustainable development

Australia's ‘National Strategy for Ecologically Sustainable Development 1992’ defines
ecologically sustainable development as “using, conserving and enhancing the community's
resources so that ecological processes, on which life depends, are maintained, and the total
quality of life, now and in the future, can be increased”.
The principles of ecologically sustainable development have been incorporated into the
concept design and environmental assessment of the NSW proposal. The integration of these
principles is discussed below.
The precautionary principle
This principle states 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”.
Evaluation and assessment of alternative options have aimed to reduce the risk of serious
and irreversible impacts on the environment. Community consultation considered issues
raised by the community and a range of specialist studies were undertaken for key issues to
provide accurate and impartial information to assist in the evaluation of options.
The detailed assessment of potential environmental impacts in the preparation of the concept
design has sought to minimise impacts on the urban and natural amenity of the study area,
while maintaining engineering feasibility and safety for all road users.
This process has enabled the impacts of the NSW proposal to be predicted within a
reasonable degree of certainty. All predictions, however, contain a degree of variability,
which reflects the variable nature of the environment. Where there has been any uncertainty
in the prediction of impacts throughout the environmental impact assessment process, a
conservative approach was adopted to ensure the worst case scenario was predicted in the
assessment of impacts. A number of safeguards have been proposed to minimise potential
impacts. These safeguards would be implemented during construction and operation of the
NSW proposal. No safeguards have been postponed as a result of lack of scientific certainty.
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A construction environment management plan would be prepared before construction starts.
This requirement would ensure the proposed upgrade achieves a high-level of environmental
performance.
Intergenerational equity
The principle states, “the present generation should ensure that the health, diversity and
productivity of the environment are maintained or enhanced for the benefit of future
generations”.
The NSW proposal would benefit future generations by ensuring the NSW proposal does not
give rise to long-term adverse impacts on the environment and by ensuring that potential
impacts are minimised by implementation of appropriate safeguards. This would ensure the
principle of intergenerational equity is not compromised.
Should the NSW proposal not proceed, the principle of intergenerational equity may be
compromised, as future generations would inherit a road transport network with a lower level
of service. Travel times would increase through Echuca-Moama as the volume of traffic
increases over time. Ongoing congested traffic conditions would continue affect public safety.
The Echuca-Moama bridge crossing would benefit future generations by improving traffic
access and road safety. Access between Echuca and Moama would also be improved by the
provision of a shared bicycle and pedestrian pathway along the Echuca-Moama bridge
crossing.
Conservation of biological diversity and ecological integrity
This principle states that the “conservation of biological diversity and ecological integrity
should be a fundamental consideration”.
An assessment of the existing local environment has been undertaken in order to identify and
manage any potential impacts of the NSW proposal on local biodiversity. The NSW proposal
would remove 5.08 hectares of native vegetation, which is known or likely to provide habitat
for 16 listed bird species and three listed mammal species. The NSW proposal is unlikely to
have a significant impact on any of these species, as detailed in section 6.1. Specialist
terrestrial and aquatic ecological assessments are provided in Appendices D and E. A
biodiversity offset strategy would be developed and implemented to compensate for the
biodiversity impacts of the NSW proposal. Detailed design and implementation of safeguards
and management measures would aim to minimise impacts on biodiversity. On this basis, the
conservation of biological diversity and ecological integrity has been a fundamental
consideration in the assessment of the NSW proposal.
Improved valuation, pricing and incentive mechanisms
This principle requires that “environmental factors should be included in the valuation of
assets and services, such as:
(i)

polluter pays, that is, those who generate pollution and waste should bear the cost
of containment, avoidance or abatement,

(ii)

the users of goods and services should pay prices based on the full life cycle of
costs of providing goods and services, including the use of natural resources and
assets and the ultimate disposal of any waste,

(iii)

environmental goals, having been established, should be pursued in the most cost
effective way, by establishing incentive structures, including market mechanisms,
that enable those best placed to maximise benefits or minimise costs to develop
their own solutions and responses to environmental problems.”
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The REF has examined the environmental consequences of the NSW proposal and identified
safeguards and management measures for areas which have the potential to experience
adverse impacts. Requirements imposed in terms of implementation of these safeguards and
management measures would result in an economic cost to Roads and Maritime. The
implementation of safeguards and management measures would increase both the capital
and operating costs of the NSW proposal. This signifies environmental resources have been
given appropriate valuation.
The concept design for the NSW proposal has been developed with an objective of
minimising potential impacts on the surrounding environment. This approach would also be
applied to the detailed design.
All contractors engaged by Roads and Maritime are to abide by the environmental standards
and procedures established by Roads and Maritime, and are to factor environmental
management measures (such as waste management) into the cost of their work.

8.3

Conclusion

Roads and Maritime and VicRoads propose to build a second Murray River bridge crossing
between Moama in NSW and Echuca in Victoria.
The Echuca-Moama bridge crossing is required to alleviate congestion on the existing bridge,
improve security of access for the local community and provide access across the Murray
River for heavy vehicles and agricultural machinery. This REF has assessed the NSW
component of the Echuca-Moama bridge crossing, which falls within NSW.
The NSW proposal is subject to assessment under Part 5 of the EP&A Act. The REF has
examined and taken into account to the fullest extent possible all matters affecting or likely to
affect the environment by reason of the proposed activity. This has included consideration of
conservation agreements and plans of management under the National Parks and Wildlife Act
1974, joint management and biobanking agreements under the Threatened Species
Conservation Act 1995, wilderness areas, critical habitat, impacts on threatened species,
populations and ecological communities and their habitats and other protected fauna and
native plants.
The NSW proposal as described in this review of environmental factors best meets the
objectives of the Echuca-Moama bridge crossing but would still result in impacts relating to
removal of native vegetation and listed fauna habitat from the Murray River floodplain and
potential impacts on the local community, including noise, visual impacts, changed access
and air quality.
These adverse environmental impacts would be minimised through the implementation of
safeguards and management measures outlined in this review of environmental factors.
On balance, it is considered that the adverse environmental impacts of the NSW proposal are
outweighed by the beneficial effects and that the NSW proposal is therefore justified.
This review of environmental factors concludes that the NSW proposal is unlikely to have a
significant impact on any threatened species, populations or ecological communities or their
habitats, listed under the Threatened Species Conservation Act 1995 or Fisheries
Management Act 1994 and therefore a species impact statement is not required.
This review of environmental factors finds that the NSW proposal is unlikely to have a
significant environmental impact and therefore an Environmental Impact Statement is not
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required. Approval from the Minister for Planning and Infrastructure under Part 5.1 of the
Environmental Planning and Assessment Act 1979 is not required.
VicRoads has submitted a referral under the Environment Protection and Biodiversity
Conservation Act 1999 to the Australian Government Department of the Environment for the
Echuca-Moama bridge crossing. This was due to potential impacts on species listed under
the Act. The Echuca-Moama bridge crossing was determined to be a ‘controlled action’ due to
potential impacts to the South-eastern Long-eared Bat, requiring the approval of the
Australian Government Minister for the Environment. It has since been identified that this bat
is not likely to occur in the study area. Preliminary documentation has been prepared to
inform the Minister’s decision. This has been prepared based on the current understanding
that the South-eastern Long-eared Bat is not likely to occur in the study area and therefore
the Echuca-Moama bridge crossing is highly unlikely to have a significant impact on this
species. The Echuca-Moama bridge crossing is subject to the approval of the Minister for the
Environment.
This review of environmental factors concludes that the NSW proposal is unlikely to cause a
significant environmental impact, provided the identified environmental safeguards and
management measures are implemented. The Echuca-Moama bridge crossing would provide
substantial benefits to the Echuca-Moama community.
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9

Certification

This review of environmental factors provides a true and fair review of the NSW proposal in
relation to its potential effects on the environment. It addresses to the fullest extent possible
all matters affecting or likely to affect the environment as a result of the NSW proposal.

Reuben Robinson
Environmental Scientist
GHD Pty Ltd
Date: 20 August 2015

I have examined this review of environmental factors and the certification by Reuben
Robinson of GHD Pty Ltd and accept the review of environmental factors on behalf of Roads
and Maritime Services.

Tim Wilson
Project Manager
Roads and Maritime Services South West Region
Date: 20 August 2015
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Terms and acronyms used in this REF

Abbreviations
AHD

Australian Height Datum

CEMP

Construction Environmental Management Plan

dB(A)

dB means decibel which is a unit for measuring sound. If an "A weighting
filter" is used to measure sound, the sound level is given in units of dB(A).

DP

Deposited plan – legal boundary of land

EES

Environment Effects Statement

EIS

Environmental Impact Statement. Required by section 112 of the EP&A
Act.

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.

FM Act

Fisheries Management Act 1994 (NSW)

Heritage Act

Heritage Act 1977 (NSW)

ISEPP

State Environmental Planning Policy (Infrastructure) 2007

LAeq

Equivalent sound pressure level – the steady sound level that, over a
specified period of time, would produce the same energy equivalence as
the fluctuating sound level actually occurring.

LALC

Local Aboriginal Land Council

LEP

Local Environmental Plan. A type of planning instrument made under Part 3
of the EP&A Act.

LGA

Local government area

NPW Act

National Parks and Wildlife Act 1974 (NSW)

NSW

New South Wales

PM10

Particulate matter up to 10 microns in diameter

POEO Act

Protection of the Environment Operations Act 1997 (NSW)

RBL

Rating background level

REF

Review of environmental factors

RTA

Roads and Traffic Authority of NSW (now Roads and Maritime Services)

SEPP

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

SIS

Species impact statement

TSC Act

Threatened Species Conservation Act 1995 (NSW)

WM Act

Water Management Act 2000 (NSW)

YYNAC

Yorta Yorta Nation Aboriginal Corporation

Glossary of terms
Alignment option

The location and geometric form of a road in both the horizontal and vertical
directions.

Arterial road

The nominated traffic routes (such as Cobb Highway and Perricoota Road)
for longer distance travel and larger vehicles.

Average recurrence
interval

The likelihood of occurrence of a flood of certain magnitude, expressed in
terms of the long-term average number of years between flood events.

Bridge

A structure built to cross an obstacle in the road network. The works
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comprise bridges across the Murray River and its floodplain.
Carriageway

That portion of a road reserve or bridge devoted particularly to the use of
vehicles, inclusive of shoulders and auxiliary lanes.

Construction
Environmental
Management Plan

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

Chainage

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

Culvert

One or more subsurface adjacent pipes or enclosed channels for conveying
surface water or a stream below a road.

Cumulative impact

An impact created by accumulation or successive additions of individual
impacts, which may not themselves be substantial.

Cut

The depth from the natural surface of the ground to the construction level.

Decibel [dB]

The units that sound is measured in.

dB(A)

A-weighted decibels. The ear is not as effective in hearing low frequency
sounds as it is hearing high frequency sounds. That is, low frequency
sounds of the same dB level are not heard as loud as high frequency
sounds. The sound level meter replicates the human response of the ear by
using an electronic filter which is called the “A” filter. A sound level
measured with this filter switched on is denoted as dB(A). Practically all
noise is measured using the A filter.

‘Do nothing’ option

This assumes no additional bridge crossing of the Murray River and
assumes existing road conditions and networks remain unchanged.

Earthworks

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

Echuca-Moama bridge
crossing

The entire proposed road development across NSW and Victoria.

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.

Environment

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

Environment Effects
Statement

A statement prepared at the request of the Victorian Minister for Planning,
pursuant to the Victorian Environment 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 surface.
3. The material placed in an embankment.

Flood mitigation bridge

A bridge designed to minimise the flood impacts of a development by
allowing flows to pass through the development.

Floodway

Land that is identified as carrying active flood flows associated with
waterways and open drainage systems.

Fragment

To break up an area of native vegetation into smaller areas, with associated
impacts for native flora and fauna, such as reduced connectivity of habitat,
reduced habitat patch size etc.

Intersection

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

Land use

The type of development existing or permitted in an area whether it be
industrial, commercial, residential, recreational or a combination of some or
all of these different uses.

Locality

The area within 10 kilometres of the NSW proposal site.

Lot

A part (consisting of one or more pieces) of any land (except a road, a
reserve, or common property) shown on a plan, which can be disposed of
separately and includes a unit or accessory unit on a registered plan of
strata subdivision and a lot or accessory lot on a registered cluster plan.

Major road

A road to which is assigned a permanent priority for traffic movement over
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that of other roads.
Mid-West Option
(preferred alignment)

In Victoria, 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 Echuca boat ramp. This option then
extends north into NSW to cross Boundary Road in Moama and connect
with the Cobb Highway at Meninya Street.

Mitigation measure

A measure implemented to reduce a negative impact caused by
construction or operation of the NSW proposal.

NSW proposal

The NSW component of the Echuca-Moama bridge crossing. This includes
the component of the bridge crossing located north-east of the high water
mark on the Victorian bank of the Murray River.

NSW proposal site

The area in NSW required for the construction of the NSW proposal,
including construction activities and construction vehicle access.

Preferred alignment

The preferred alignment within Victoria is the Mid-West Option.

Rating background level

The overall single-figure background noise level measured in each relevant
assessment period (during or outside the recommended standard hours).

Receiver

Any person, as well as a residence, business or facility, with the potential to
be affected by an environmental impact (eg noise or air quality).

Road reserve

A road reserve is a legally described area within which facilities such as
roads, footpaths, and associated features may be constructed for public
travel. It is the total area between boundaries shown on a cadastral plan.

Roads and Maritime
Services

Roads and Maritime Services Roads is the co-proponent for the EchucaMoama bridge REF/EES. Roads and Maritime Services is the NSW state
government department responsible for the environmental assessment on
the NSW proposal.

Shared path

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

Staged construction

A construction sequence in which the initial alignment comprising a single
traffic lane in each direction is constructed and then, should traffic demand
warrant an increase in road capacity, the road and bridge structures are
duplicated, providing two traffic lanes in each direction.

Study area

The area identified by individual specialists for assessing the potential
impacts of the NSW proposal relating to a specific discipline. Generally the
study area is defined as the area of impact and any additional areas that
are likely to be affected by the NSW proposal, either directly or indirectly.

QA Specifications

Specifications developed by Roads and Maritime Services for use with
roadworks and bridgeworks contracts let by Roads and Maritime Services

Ultimate duplication

The ultimate duplication comprises the construction of a duplicated
roadway and bridges. The ultimate duplication would be constructed when
future traffic demand warrants an increase in road capacity.

VicRoads

VicRoads (Roads Corporation) is the co-proponent for the EES/REF.
VicRoads is the Victorian state government department responsible for the
environmental assessment on the Victorian component of the EchucaMoama bridge crossing.

Water quality basins

Engineered basins designed to contain road drainage and spills on the new
carriageway, preventing contaminants from entering the floodplain.
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Appendix A
Consideration of clause 228(2) factors and
matters of national environmental
significance

Clause 228(2) Checklist
In addition to the requirements of the Is an EIS required? guideline as detailed in the REF, the
following factors, listed in clause 228(2) of the Environmental Planning and Assessment
Regulation 2000, have also been considered to assess the likely impacts of the NSW
proposal on the natural and built environment.
Factor
a.

Impact

Any environmental impact on a community?

The NSW proposal would result in short-term negative impacts to
the local community as a result of construction noise, visual
impacts, dust and traffic/pedestrian disruptions. Potential traffic
impacts include an increase in the volume of heavy vehicles in
northern Moama and local traffic changes. Safeguards and
management measures outlined in section 7.2 would be
implemented to minimise these impacts.

Short-term moderate
negative

Noise generated by traffic on the new alignment would exceed the
applicable noise target levels at 2 Boundary Road and the western
wing of the Madison Spa Resort on the Cobb Highway. Feasible
and reasonable mitigation measures would be implemented as
outlined in section 6.5.to reduce noise levels at these locations to
below the noise criteria. Increases at other sensitive receivers
would be minor and within the applicable noise criteria.

Long-term minor
negative

The visual amenity of the river for paddle steamers, houseboats
and users of the land adjacent to the river would be affected by the
Echuca-Moama bridge crossing. The implementation of the
safeguards, including for the new bridge to be designed as a clear
span with an elegant structure, would reduce the visual impact.

Long-term moderate
negative

The NSW proposal is likely to have benefits for the Echuca-Moama
community due to improved road infrastructure, improved access
between Echuca and Moama, and relief of traffic congestion in the
town centres and on the existing bridge.

Long-term positive

b.

Any transformation of a locality?

The NSW proposal would involve the construction of two new
bridges and a road embankment over the Murray River floodplain.
As a result, the visual amenity of the river for paddle steamers,
houseboats and users of the land adjacent to the river would be
affected by the NSW proposal (see section 6.6). The
implementation of the safeguards, including for the new bridge to be
designed as a clear span with an elegant structure, would reduce
the impact.

Long-term moderate
negative

The NSW proposal would reduce traffic congestion on the bridge
and in the Moama town centre, improving the amenity of the town
and safety for motorists, cyclists and pedestrians.

Long-term positive
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Factor
c.

Impact

Any environmental impact on the ecosystems of the
locality?

During construction there is an increased risk of impacts such as
erosion leading to water quality impacts, chemical and fuel spills,
construction noise and spread of pathogens. These risks would be
minimised through the implementation of safeguards detailed in
sections 6.1 and 6.3.

Short-term minor
negative

The NSW proposal would remove 5.08 hectares of River Red Gum
vegetation, which is known or likely to provide habitat for 16 listed
bird species and three listed mammal species. Habitat loss would
include 11 hollow-bearing trees. There would be associated
fragmentation of the Murray River vegetation corridor. The NSW
proposal is unlikely to have a significant impact on any listed
species (see section 6.1). Detailed design and implementation of
safeguards and management measures (including fauna crossings
and biodiversity offsetting) would aim to minimise impacts on
biodiversity.

Long-term moderate
negative

d.

Any reduction of the aesthetic, recreational, scientific or
other environmental quality or value of a locality?

During construction, the NSW proposal would reduce the aesthetic
quality of the locality as a result of visual impacts, dust generation
and traffic movements. Noise impacts would occur from
construction plant, machinery and vehicles. Access to the parts of
the Murray River, including the Echuca boat ramp, may be affected
during construction. These impacts would be minimised through
implementation of safeguards outlined in section 7.2.

Short-term minor
negative

The NSW proposal would involve reducing the size of the Lions
Community Park and relocating the play equipment and a steam
engine. This relocation is proposed to take place in consultation
with the Lions Club and Murray Shire Council.

Long-term minor
negative

The NSW proposal would have long-term moderate visual impacts
through the construction of a new bridge and new road alignment
through an area of native vegetation adjacent to the Murray River.
The visual amenity of the river for paddle steamers, houseboats
and users of the land adjacent to the river would be affected by the
NSW proposal (see section 6.6). The implementation of the
safeguards, including for the new bridge to be designed as a clear
span with an elegant structure, would reduce the impact.

Long-term moderate
negative

Noise generated by traffic on the new alignment would exceed the
applicable noise target levels at 2 Boundary Road and the western
wing of the Madison Spa Resort on the Cobb Highway. Feasible
and reasonable mitigation measures would be implemented as
outlined in section 6.5.to reduce noise levels at these locations to
below the noise criteria. Increases at other sensitive receivers
would be minor and within the applicable noise criteria.

Long-term minor
negative
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Factor

Impact

Provision of pedestrian and cycle paths as part of the EchucaMoama bridge crossing would improve the recreational value of the
locality.

Long-term positive

e.

Any effect on a locality, place or building having aesthetic,
anthropological, archaeological, architectural, cultural,
historical, scientific or social significance or other special
value for present or future generations?

The NSW proposal has the potential to cause vibration impacts to
Cranford House, a heritage-listed property adjacent to the northern
end of the NSW proposal site. With the implementation of vibration
safeguards detailed in section 6.5, it is unlikely that the property
would be affected. No known sites of Aboriginal significance with
the potential to be impacted by the NSW proposal have been
identified. The NSW proposal would be unlikely to impact on
heritage sites or cultural heritage values.

Nil

Long-term moderate visual impacts to the Murray River
environment would occur as described in (d) above.

Long-term moderate
negative

f.

Any impact on the habitat of protected fauna (within the
meaning of the National Parks and Wildlife Act 1974)?

The NSW proposal would remove 5.08 hectares of River Red Gum
vegetation, which is known to provide habitat for a large number of
native fauna species protected under the NPW Act. Habitat loss
would include 11 hollow-bearing trees. There would be associated
fragmentation of the Murray River vegetation corridor. The NSW
proposal is unlikely to have a significant impact on any listed
species (see section 6.1). Detailed design and implementation of
safeguards and management measures would aim to minimise
impacts on biodiversity.
g.

Long-term moderate
negative

Any endangering of any species of animal, plant or other
form of life, whether living on land, in water or in the air?

The NSW proposal would remove 5.08 hectares of River Red Gum
vegetation, which is known or likely to provide habitat for 16 listed
bird species and three listed mammal species. Habitat loss would
include 11 hollow-bearing trees. There would be associated
fragmentation of the Murray River vegetation corridor. The NSW
proposal is unlikely to have a significant impact on any listed
species (see section 6.1). Detailed design and implementation of
safeguards and management measures would aim to minimise
impacts on biodiversity.
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Factor
h.

Impact

Any long-term effects on the environment?

The NSW proposal would cause long-term ecological impacts as
described in (g) above. Detailed design and implementation of
safeguards and management measures would aim to minimise
impacts on biodiversity as described in section 6.1.

Long-term moderate
negative

Long-term moderate visual impacts to the Murray River
environment would occur as described in (d) above.

Long-term moderate
negative

The NSW proposal would cause long-term minor noise impacts as
described in (a) above. These impacts would be minimised through
implementation of safeguards in section 6.5.

Long-term minor
negative

The NSW proposal is likely to have benefits for the Echuca-Moama
community due to improved road infrastructure, improved access
between Echuca and Moama, and relief of traffic congestion in the
town centres.

Long-term positive

i.

Any degradation of the quality of the environment?

The NSW proposal would result in short-term negative impacts to
the local community as a result of construction noise, vibration,
visual impacts, dust and traffic disruptions. Potential traffic impacts
include an increase in the volume of heavy vehicles, changes in
speed limits and local traffic changes. Safeguards and management
measures outlined in section 7.2 would be implemented to minimise
these impacts.

Short-term moderate
negative

Water quality could be affected during construction as a result of
pollutants such as sediment, soil nutrients and waste entering
drainage lines, particularly during high rain events. Spillage of fuel
during refuelling and leakage of hydraulic and lubricating oil from
plant and equipment or rinse water from plant washing and
concrete slurries would also have the potential to enter the Murray
River. Safeguards and management measures would be
implemented to reduce impacts to water quality. With the
implementation of safeguards in section 6.3, the risk of these
impacts would be minor.

Short-term minor
negative

The NSW proposal would cause long-term moderate ecological
impacts as described in (g) above. Detailed design and
implementation of safeguards and management measures would
aim to minimise impacts on biodiversity as described in section 6.1.

Long-term moderate
negative

Long-term visual impacts to the Murray River environment would
occur as described in (d) above.

Long-term moderate
negative
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Fuel or chemical spills could occur through truck incidents, with the
potential for pollutants to enter the surrounding environment. The
risk of this occurring would be reduced by a new Murray River
crossing constructed to road design standards, including provision
of water detention basins designed to capture all runoff from the
new bridge.

Long-term minor
negative (new risk)
but also long-term
positive (reduced
overall risk)

The NSW proposal would cause long-term minor noise impacts as
described in (a) above. These impacts would be minimised through
implementation of safeguards in section 6.5.

Long-term minor
negative

j.

Any risk to the safety of the environment?

There is potential for road safety to be affected during construction
due to changed traffic conditions in the vicinity of existing roads.
Traffic management safeguards described in section 6.11, including
the preparation of a traffic management plan, would address safety
risks.

Short-term minor
negative

The NSW proposal would improve the safety of the road network for
the Echuca-Moama community through improved road
infrastructure, improved access between Echuca and Moama, and
relief of traffic congestion in the town centres.

Long-term positive

k.

Any reduction in the range of beneficial uses of the
environment?

The NSW proposal would result in minor traffic impacts during
construction, including an increase in the volume of heavy vehicles,
and interruptions to traffic flow and temporary changes in speed
limit when new roads are connected to existing roads. These
impacts would be mitigated by the measures outlined in 6.11.

Short-term minor
negative

The NSW proposal would involve reducing the size of the Lions
Community Park and relocating the play equipment and a steam
engine. This relocation is proposed to take place in consultation
with the Lions Club and Murray Shire Council.

Long-term minor
negative

The NSW proposal would require permanent acquisition of about
5.7 hectares of land from six landowners. The NSW proposal would
require full acquisition of 2 Boundary Road. The future land use of
this property has not yet been decided. The existing land uses of all
other properties affected by land acquisition would be maintained.
Safeguards detailed in section 6.9 would minimise the impacts of
land acquisition.

Long-term minor
negative

The NSW proposal would increase the range of beneficial uses of
the environment by providing access across the Murray River for
higher mass limit and oversized vehicles, for which access is
currently restricted.

Long-term positive
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Pedestrian and cycle paths provided as part of the Echuca-Moama
bridge crossing would connect to existing paths in the town
centres, improving access and increasing the range of beneficial
uses of the environment.

Long-term positive

The NSW proposal would increase the range of beneficial uses of
the environment by reducing congestion in Echuca and Moama,
which would assist in making the central business areas of these
towns more pleasant as places to visit, and this is likely to increase
investment opportunities in each of the shopping strips.

Long-term positive

l.

Any pollution of the environment?

The NSW proposal would result in short-term pollution impacts as a
result of construction noise, visual impacts and dust. Safeguards
and management measures outlined in section 7.2 would be
implemented to minimise these impacts.

Short-term moderate
negative

Water quality could be affected during construction as a result of
pollutants such as sediment, soil nutrients and waste entering
drainage lines, particularly during high rain events. Spillage of fuel
during refuelling and leakage of hydraulic and lubricating oil from
plant and equipment or rinse water from plant washing and
concrete slurries would also have the potential to enter the Murray
River. Safeguards and management measures would be
implemented to reduce impacts to water quality. With the
implementation of safeguards in section 6.3, the risk of these
impacts would be minor.

Short-term minor
negative

Waste generated during construction could pollute the environment.
Waste would be managed in accordance with the safeguards
outlined in section 6.13.

Short-term minor
negative

Operation of roads leads to the build-up of contaminants (such as
oil and heavy metals) on road surfaces, median areas and roadside
corridors. General stormwater runoff from the road has the potential
to transport these contaminants and impact on the surrounding
environment. Operational water quality basins are included in the
NSW proposal design to capture road runoff and assist in reducing
this impact.

Long-term minor
negative

Fuel or chemical spills could occur through truck incidents, with the
potential for pollutants to enter the surrounding environment. The
risk of this occurring would be reduced by a new Murray River
crossing constructed to road design standards, including provision
of permanent water detention basins.

Long-term minor
negative

The NSW proposal would cause minor long-term noise impacts as
described in (a) above. These impacts would be minimised through
implementation of safeguards in section 6.5.

Long-term minor
negative
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m. Any environmental problems associated with the disposal
of waste?
The NSW proposal would be unlikely to generate contaminated
waste. Other waste streams generated during construction are
common and would pose no difficulty in their disposal. Waste would
be recycled wherever possible. Waste would be managed in
accordance with the safeguards outlined in section 6.13.
n.

Any increased demands on resources (natural or
otherwise) that are, or are likely to become, in short
supply?

All resources required for the NSW proposal are readily available
and are not in short supply (refer to section 6.16).
o.

Nil

Any cumulative environmental effect with other existing or
likely future activities?

Cumulative impacts could occur with other potential developments
identified in section 6.17, particularly the construction of the
Victorian component of the Echuca-Moama bridge crossing. The
main potential impacts relate to biodiversity, including vegetation
and habitat removal and fragmentation. Other cumulative
environmental impacts may also occur, such as flooding impacts,
sedimentation of the Murray River, landscape and visual impacts for
recreational users of the Murray River and Victoria Park, land
acquisition, disruption to recreational users of the Murray River and
Victoria Park, disruption to businesses, strain on rental housing,
construction traffic impacts and climate change impacts.
This REF finds that the NSW proposal is unlikely to have a
significant environmental impact in NSW. The EES finds that the
Victorian component of the Echuca-Moama bridge crossing is
unlikely to have a significant environmental impact in Victoria. On
this basis, it is concluded that the NSW and Victorian components
of the Echuca-Moama bridge crossing would be unlikely to have a
significant cumulative environmental impact, subject to
implementation of environmental safeguards and management
measures identified in this REF and the EES.
p.

Nil

Long-term minor
negative

Any impact on coastal processes and coastal hazards,
including those under projected climate change
conditions?

The NSW proposal is not located within a coastal area, and would
not cause any impact on coastal processes and coastal hazards.
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Matters of National Environmental Significance
Under the environmental assessment provisions of the Environment Protection and
Biodiversity Conservation Act 1999, the following matters of national environmental
significance and impacts on Commonwealth land are required to be considered to
assist in determining whether the NSW proposal should be referred to the Australian
Government Department of the Environment.
This assessment finds that the NSW proposal is unlikely to have a significant impact
on a matter of national environmental significance. In addition, the impacts of the
entire Echuca-Moama bridge crossing have been assessed for Commonwealth-listed
species (Brett Lane & Associates 2013a). Further discussion of assessment and
approvals under the EPBC Act is provided in section 4.5.1 of this REF.

Factor

Impact

a. Any impact on a World Heritage property?
The NSW proposal would not have any impact on a World Heritage
property. There are no World Heritage properties within 10 kilometres of
the NSW proposal.

Nil

b. Any impact on a National Heritage place?
The NSW proposal would not have an impact on a National Heritage
place.

Nil

c. Any impact on a wetland of international importance?
Two wetlands of international importance (Gunbower Forest and NSW
Central Murray state forest Ramsar Sites) are located about 60 kilometres
by river downstream of the NSW proposal site. Provided the mitigation
measures detailed in section 7.2 of this REF are implemented the risk of
impacts on a wetland of international importance would be low.

Minor

d. Any impact on a listed threatened species or communities?
The proposed removal of habitat is unlikely to have significant impacts on
threatened species due to a number of these species being unlikely to
make significant use of the habitat in the study area, their mobility and the
low likelihood that the fragmentation of habitat would significantly affect
these species.

Moderate

e. Any impacts on listed migratory species?
The proposed removal of habitat is unlikely to have significant impacts on
migratory species due to a number of these species being unlikely to make
significant use of the habitat in the study area, their mobility and the low
likelihood that the fragmentation of habitat would significantly affect these
species.

Moderate

f.
Any impact on a Commonwealth marine area?
The NSW proposal is not located near a marine area and would be
unlikely to have an impact on a marine area.

Nil

g.

Nil

Does the proposal involve a nuclear action (including uranium
mining)?
The NSW proposal does not involve a nuclear action (including uranium
mining).
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h. Any environmental impact on the Great Barrier Reef Marine Park?
The NSW proposal would not result in any impacts to the Great Barrier
Reef Marine Park due to its distance from the park.
i. Any environmental impact on a water resource, in relation to coal
seam gas development and large coal mining development?
The NSW proposal is not a coal seam gas or large coal mining
development.

Nil

j. Any impact (direct or indirect) on Commonwealth land?
The NSW proposal would not have an impact (direct or indirect) on
Commonwealth land.

Nil

k. The environment, where Commonwealth agencies are proposing to
take action?
The Roads and Maritime is not a Commonwealth agency.

Nil
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Long sections of NSW proposal
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Appendix C
Government agency and authority
responses to consultation
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Appendix D
Terrestrial ecological assessment
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Appendix E
Aquatic ecological assessment
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Appendix F
Soils and geology impact assessment
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Appendix G
Hydrology impact assessment
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Appendix H
Noise and vibration impact assessment
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Appendix I
Landscape and visual impact assessment
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Appendix J
Aboriginal cultural heritage study
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Appendix K
Aboriginal heritage clearance letters
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Appendix L
Non-Aboriginal heritage – historic cultural
heritage impact assessment
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Appendix M
Planning and land use impact assessment
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Appendix N
Social impact assessment
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Appendix O
Economic impact assessment
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Transport impact assessment
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Appendix Q
Database searches
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