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Executive summary
Proposed modification
This addendum Review of Environmental Factors (REF) provides a detailed description of the potential
environmental impacts associated with additional construction and operational requirements proposed
for the Echuca-Moama Bridge Crossing. The proposed modifications include an extra three compound
and stockpile sites, project boundary adjustments in NSW and relocating a water main within Forbes
Street. Construction activities of the modification include:
• establishing the site compound, stockpile, laydown areas and access tracks
• removing vegetation
• implementing traffic controls, including for night works.
This addendum REF is to be read in conjunction with the Echuca-Moama Bridge Crossing REF (29 April
2016), Echuca-Moama Bridge Crossing Submissions Report (29 April 2016), and the Victorian
Environmental Effects Statement (15 September 2015).

Background
Roads and Maritime Services and Major Road Projects Victoria (MRPV, formerly VicRoads) are building
a second Murray River bridge crossing between Moama in 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.
Roads and Maritime, in line with NSW planning legislation, prepared an REF for the NSW component of
the Echuca-Moama bridge crossing. MRPV, in line with Victorian planning legislation, prepared an
Environmental Effects Statement (EES) for the Victorian component of the Echuca-Moama bridge
crossing. Both the REF and EES were placed on public exhibition in August 2015 and a submissions
report was prepared in April 2016.

Need for the proposed modification
Echuca and Moama 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. Traffic congestion occurs on the bridge. The bridge has height, weight and width
restrictions. 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 proposed modification is needed to better achieve the
objectives of the approved project, as outlined in Section 2.3 of the REF.

Proposal objectives
The objectives of the approved project are outlined in Section 2.3 of the REF. The objectives of the
proposed modification include:
•
•
•
•

providing adequate supporting facilities to effectively build the project
ensuring all works, including utilities, are clearly described and contained in the project
boundary
minimising impacts on stakeholders including nearby residents
minimising environmental impacts and providing appropriate additional mitigation measures
not already contained in the REF.
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Options considered
The following options were considered:
Option 1 – Do nothing
Option 2 – Construct the compound and stockpile site only
Option 3 – Construct the compound and stockpile site, water main relocation and extension
to the limit of work (preferred option).
Option three is the preferred modification option. This option would involve building a compound and
stockpile site, relocating a water main and extending the limit of work. This option would meet the
objectives of this proposed modification with minimal impact to the environment and minimise disruption
to road users in the long term due to improved traffic flow.
•
•
•

Statutory and planning framework
The description of the proposed modification and associated environmental impacts have been carried
out in context of Biodiversity Conservation Act 2016 (BC Act), and the Australian Government’s
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). In doing so, the addendum
REF helps to fulfil the requirements of Section 5.5 of the Environmental Planning & Assessment Act
1979 (EP&A Act) and takes into account to the fullest extent possible, all matters affecting or likely to
affect the environment by reason of the activity.
The proposed modification would not result in a change to the findings of the approved project and
would be unlikely to cause a significant impact on the environment. Therefore, it is not necessary for an
Environmental Impact Statement to be prepared and approval to be sought from the Minister for
Planning under Division 5.2 of the EP&A Act. A Biodiversity Development Assessment Report or
Species Impact Statement is not required. The proposed modification is subject to assessment under
Division 5.1 of the EP&A Act. Consent from council is not required.
The proposed modification would not cause a significant impact on matters of national environmental
significance or the environment of Commonwealth land within the meaning of the EPBC Act. A referral to
the Australian Government Department of the Environment and Energy is not required.

Community and stakeholder consultation
Roads and Maritime continues to consult with the community and stakeholders about the project. A
project specific website is being maintained. Other consultation relating to the project since September
2016 includes door knocks, letter drops, and a pop-up information session in September 2018. Targeted
consultation with stakeholders, including some private landowners, has also occurred since September
2016.
Roads and Maritime met with Murray River Council in May 2019 to discuss the proposed modification
and discuss project progress and timing. General comments, including concerns, were recorded. No
outstanding issues or uncertainties remain unresolved.

Environmental impacts
The addendum REF identified four environmental aspects as key risks from the proposed modification.
Noise impacts
The Lawry Park and Cemetery Road compound and stockpile sites were identified as having potential
noise impacts due to the proximity of residents to the proposed compounds.
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Potential noise and vibration impacts at the Lawry Park and Cemetery Road sites would be short term,
during construction only. Specific mitigation measures, in line with the Roads and Maritime Construction
Noise and Vibration guideline, have been recommended where exceedances are expected.
Traffic and transport impacts
The recreation ground compound and stockpile site was identified as having potential traffic and
transport impacts due to the close proximity of the Anglican Grammar School, velodrome, and sporting
fields to proposed access routes.
Potential traffic and transport impacts for the recreation ground site would be short term. The mitigation
measures outlined in the Echuca-Moama Bridge Crossing (NSW) Submissions Report would be
implemented to mitigate potential impacts.
Landscape character and visual amenity impacts
The Lawry Park site was identified as having potential impacts to landscape character and visual
amenity.
These potential impacts would be short term. The site would be restored appropriately upon completion
of construction and mitigation measures outlined in the Echuca-Moama Bridge Crossing (NSW)
Submissions Report.
Waste impacts
All three potential compound and stockpile sites and the water main relocation work were identified to
have potential for waste impacts. A pre-construction land condition assessment, in line with the
Environmental Procedure – Management of Wastes on Roads and Maritime Services Land is required
for all supporting facility locations. Potential waste impacts for the proposed modification can be
appropriately managed with the implementation of additional mitigation measures in line with Roads and
Maritime’s Technical Guide: Management of Road Construction and Maintenance Wastes 2016.

Justification and conclusion
In considering the proposed modification this assessment has examined and taken into account to the
fullest extent possible, all matters affecting or likely to affect the environment by reason of that activity as
addressed in this addendum REF and associated information.
The impacts and risks identified are considered manageable with the effective implementation of the
measures detailed in this addendum REF, the Echuca-Moama Bridge Crossing (NSW) REF and
subsequent submissions report. On balance, the addendum REF finds that any negative impacts are
outweighed by the long-term positive impacts of the project.
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1.

Proposed modification

Roads and Maritime Services is proposing to modify the Echuca-Moama Bridge review of environmental
factors (REF).
The following definitions are used in this REF:
•

The approved project: all work involved in the implementation and operation of the work
described in the approved REF

•

The proposed modification: all work involved in the implementation and operation of the work
described in this addendum REF

•

The project: all work involved in the implementation and operation of the work described in the
approved REF and this addendum REF.

1.1

Background

The approved project
Roads and Maritime Services and Major Road Projects Victoria (MRPV, formerly VicRoads) propose to
build a second Murray River bridge crossing between Moama in NSW and Echuca in Victoria (referred to
as the “Echuca-Moama bridge crossing”). The twin-towns of Moama and Echuca are located about 640
kilometres south-west of Sydney and 190 kilometres north of Melbourne (see Figure 1.3-1).
Roads and Maritime, in accordance with NSW planning legislation, prepared a REF for the NSW section
of the Echuca-Moama bridge crossing. MRPV, in accordance with Victorian planning legislation,
prepared an environment effects statement (EES) for the Victorian sections of the Echuca-Moama
bridge crossing. Both the REF and EES were placed on public exhibition in August 2015 and a
submissions report was prepared in April 2016.
The NSW section 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 at Moama.
Key features of the approved project 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
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•
•
•
•
•
•

closure of Forbes Street where it links to Boundary Road
two operational water quality basins next to areas of fill in the centre of the NSW-approved
project site
provision of noise treatments, including a noise wall and low noise pavement next to Madison
Spa Resort
establishment of hard stand areas for crane and piling activities next to the new bridges
relocation and protection of public utilities
erection of highway and river crossings for squirrel gliders (Petaurus norfolcensis) to maintain
connectivity.

The existing 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 area. 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.
The existing bridge does not provide a suitable level of service for the increased volume of light vehicle
traffic experienced during peak times. Substantial ongoing growth in travel across the river at EchucaMoama is predicted due to population growth and increases in business activity, tourism, jobs and
personal travel.
The Echuca-Moama bridge crossing is required to reduce 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.

1.2

Purpose of the proposed modification

The purpose of this addendum REF is to:
•

describe the proposed modification

•

document and assess the likely impact of the proposed modification on the environment

•

detail protective measures to be implemented

•

document the recommendation of the Roads and Maritime Environment Manager and the decision by
the Roads and Maritime delegated manager whether or not to determine the modification to the
project.

This addendum REF is to be read in conjunction with the Echuca-Moama Bridge Crossing REF (29 April
2016), Echuca-Moama Bridge Crossing Submissions Report (29 April 2016), and Victorian EES (15
September 2015).

1.3

Description of proposed modification

The proposed modifications to the addendum include contractors’ site facilities, stockpile and laydown
areas and minor project boundary adjustments to the approved Echuca-Moama Bridge Crossing.
The proposed site facilities are on the western edge of the Moama residential area, on both sides of the
Cobb Highway.
The surrounding environment is generally flat with a steep drop off to the Murray River flood plain to the
south. The proposed modifications are detailed below.
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Cemetery Road compound and stockpile site:
•
•
•

located west of Cobb Highway, Lot1 DP 1146951
the site is bounded by Cemetery Road, Perricoota Road and Boundary Road
about 1.8 ha in size.

Lawry Park compound and stockpile site:
•
•
•

located east of Cobb Highway, Lot56 DP1220883
the site is bounded by the Cobb Highway, Francis Street and Cranford Court
about 1.3 ha in size.

Recreation ground compound and stockpile site:
•
•
•
•

located south west of the Boyes Street and Kirchhofer Street intersection
the site is next to and north west of Moama Anglican Grammar School
Lot275 DP1084357
about 1.85 ha in size.

Project boundary adjustments:
•
•

extending the limit of work for activities at the Perricoota Road and Cemetery Road
roundabout
extending the limit of work next to access from Forbes Street to the main alignment.

Water main relocation:
•
•

relocation of part of the water main parallel to and within Forbes Street to allow the
completion of new road embankment nearby
about 0.55 ha in size.

1.3.1 Modification construction activities
The proposed activities would include:
•
•
•
•
•
•
•
•
•
•
•
•
•

establishing site compound, stockpile and laydown areas
establishing site access tracks
implementing traffic control, partial road closures and closures of side roads, where
necessary
installing erosion and sediment controls, where applicable
identifying and installing utilities such as water, electricity, sewerage, and
telecommunications (if required)
adjusting private access, as required, to facilitate the work
clearing vegetation
relocating a water main
carrying out minor drainage, curb and traffic island work at the Cemetery and Perricoota
Road intersection
building and sealing compound hardstand
cleaning up the site and removing stockpiles and compounds
revegetating and stabilising disturbed areas
removing traffic controls and any erosion and sediment controls.
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It is also proposed to address a number of other construction activities in the addendum including:
•
•
•

traffic restrictions and night work as a mitigation
reference to specialist studies on the need for a squirrel glider crossing of the Murray River
Aboriginal heritage investigations next to the NSW riverbank and the proposed compound
areas.
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Figure 1.3-1 Location of the proposed modification
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1.4

Need for the proposed modification

1.4.1 Objectives
The objectives of the approved project are outlined in Section 2.3 of the REF. The objectives of the
proposed modification include:
•
•
•
•

providing adequate ancillary facilities to effectively build the project
ensuring all works, including utilities, are clearly described and contained in the project
boundary
minimising impacts on stakeholders including nearby residents
minimising environmental impacts and providing appropriate additional mitigation measures
not already contained in the REF.

1.4.2 Options considered for the proposed modification
The options considered for the proposed modification include:
Option 1 – Do Nothing
This option would involve not establishing a compound and stockpile site, relocation of the water main
and an extension to the limit of work west beyond the Cemetery Road Roundabout on Perricoota Road.
Although option 1 would not have an impact on the environment, would not have any cost, and there
would be no disruption to road users and the public, this option does not meet the objectives of the
proposed modification and is not the preferred option.
Advantages:
•
•
•
•
•

no environmental impact
no disruption to road users and the public
no noise or dust impact would occur
no cost
no waste would be generated.

Disadvantages:
•

objectives of the proposed work would not be met (refer to Section 1.4.1).

Option 2 – Construction of a compound and stockpile site only
This option would involve construction of a compound and stockpile site only. This option would partially
meet the objectives of this proposed modification. It would provide a compound site within a short
distance from the work with minimal environmental impact. This option would not allow for the relocation
of the water main and extension to the limit of work, thus not achieving the objectives of the proposed
modification. Refer to Section 1.5 below for a detailed risk assessment of each site.
Advantages:
•

The location of the proposed compound and stockpile site would minimise haulage distances for
the work.
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Disadvantages:
•
•
•
•
•

Construction costs
Temporary disruption to road users and the public (refer to Section 3.8)
Potential noise and dust impact to nearby sensitive receivers (refer to Section 3.3 and 3.4)
Environmental impact, including removal of native vegetation and generation of waste (refer to
Section 3.7)
The objectives of the proposed work would not be met (refer to Section 1.4.1).

Option 3 – Construction of a compound and stockpile site, water main relocation and extension
to the limit of work (preferred option)
This option would involve construction of a compound and stockpile site, relocation of a water main and
an extension to the limit of work. This option would meet the objectives of this proposed modification with
minimal impact to the environment and minimise disruption to road users in the long-term due to
improved traffic flow. This option is the preferred option.
Advantages:
•

objectives of the proposed modification would be met.

Disadvantages:
•
•
•
•

construction costs
temporary disruption to road users and the public (refer to Section 3.8)
potential noise and dust impact to nearby sensitive receivers (refer to Section 3.3 and 3.4)
environmental impact, including removal of native vegetation and generation of waste (refer to
Section 3.7).

1.5

Risk assessment

A risk assessment has been prepared for each proposed compound site. The assessment is based on a
desktop review of available information, site information provided by Roads and Maritime and findings of
the site visit. The aim of this risk assessment is to ensure relevant environmental aspects are
investigated and reduced relative to the degree of risk they present.
A risk matrix (Table 1.5-1) was used to determine the level of environmental risk associated with the use
of each proposed compound site.
Table 1.5-1 Risk matrix

Potential impact

Almost certain
(5)

Likely (4)

Possible (3)

Unlikely (2)

Rare (1)

Very high (5)

Very high (25)

Very high (20)

High (15)

High (10)

Medium (5)

High (4)

Very high (20)

High (16)

High (12)

Medium (8)

Medium (4)

Moderate (3)

High (15)

Medium (12)

Medium (9)

Low-med (6)

Low-med (3)

Minor (2)

Medium (10)

Low-med (8)

Low-med (6)

Low-med (4)

Low (2)

Insignificant (1)

Low-med (5)

Low (4)

Low (3)

Low (2)

Low (1)
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The results of the risk assessment showed that the use of any of the three sites would have a low-medium impact on soils, waste, air quality and
biodiversity (Table 1.5-2). This would only be short-term during construction.
The Lawry Park compound site would have a high noise and vibration impact on nearby sensitive receivers during the short-term. This is due to the
proposed modification occurring in close proximity to a residential area.
The Recreation Ground site would have a low noise and vibration impact on nearby sensitive receivers; however, it may have medium traffic and
transport impact due to the close proximity of the proposed modification to the school and recreation park.
The results of the risk assessment are detailed in Table 1.5-2. Section 3 of this report provides a detailed impact assessment of the potential impact
associated with the construction and operation of the proposed modification.
Table 1.5-2 Risk assessment for the proposed compound sites

Site

Soil

Waterways Noise and Air quality
and water vibration
quality

NonAboriginal
heritage

Aboriginal Biodiversity Traffic
heritage
and
transport

Socioeconomic

Landscape
Waste
character and
visual
amenity

Lawry Park
Compound

8 (shortterm)

6 (shortterm)

15 (shortterm)

6 (shortterm)

2

2

5 (shortterm)

6 (shortterm)

3

10 (shortterm)

Cemetery Road
Compound

8 (shortterm)

6 (shortterm)

10 (shortterm)

6 (shortterm)

1

2

5 (shortterm)

6 (shortterm)

3

5 (short-term) 10

Recreation Ground
Compound

8 (shortterm)

6 (shortterm)

4 (shortterm)

6 (shortterm)

1

2

5 (shortterm)

9 (shortterm)

3

5 (short-term) 10

10

For detailed assessment of potential medium to high noise and vibration impact refer to Section 3.3 of this report.
For detailed assessment of potential medium traffic and transport impact refer to Section 3.8 of this report.
For detailed assessment of potential medium landscape character and visual amenity impact refer to Section 3.10 of this report.
For detailed assessment of potential medium waste impact refer to 3.11 of this report.
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1.6

Consultation

Roads and Maritime’s Project Manager and Communications Manager carried out a doorknock of
Francis Street and surrounding area about the Moama intersection upgrades in August 2018. Roads and
Maritime spoke directly with 27 stakeholders, including police. General comments, including concerns,
were recorded. Where residents were not contacted directly, a note was left at each residence advising
the Project Manager’s contact details and notification of an upcoming pop-up information session
(Attachment A – Consultation).
In September 2018, the Roads and Maritime project team spoke to over 200 Echuca and Moama
residents at a pop-up information session held over five hours at the Moama Marketplace. Visitors to the
session were asked to register their interest to be included on a project stakeholder database for more
information.
A one-page summary was also prepared by the project team, highlighting specific questions requiring a
follow-up response. Roads and Maritime has responded to these questions and continues to liaise with
stakeholders about ongoing issues.
Although the main focus of the engagement activities was to discuss plans for the Moama intersection
upgrades stage of the Echuca-Moama Bridge project, on both occasions Roads and Maritime fielded
general questions about the entire project, including the Major Roads Projects Victoria sections.
Roads and Maritime met with Murray River Valley Council on 8 May 2019 to discuss the proposed
modifications to the project and discuss project progress and timing (refer to Attachment A –
Consultation). This meeting satisfies Roads and Maritime’s consultation requirements with regard to
Murray River Council and the proposed modification.
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2.

Statutory and planning framework

Environmental Planning and Assessment Act 1979 (EP&A Act)
The primary aim of this addendum REF is to address statutory requirements about Section 5.5 of the
Environmental Planning and Assessment Act 1979 (EP&A Act) and other relevant legislation. This REF
has the objective of providing adequate information to allow the assessing officer to decide the likely
significance of environmental impacts (and therefore, whether an Environmental Impact Statement is
required) in accordance with the NSW Department of Planning’s guidelines.
This addendum REF has been completed under Part 5 of the EP&A Act and describes the level of
impact that the proposed activity may have.

Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act)
Under this 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 (MNES) or the
environment of Commonwealth land. These are considered in Section 3.7 and Section 4 of this
addendum REF.
The assessment of the proposed modification’s impact on MNES and the environment of
Commonwealth land found that there was unlikely to be a significant impact. Accordingly, the proposed
modification does not need to be referred to the federal Department of the Environment and Energy.

State Environmental Planning Policy (Infrastructure) 2007 (ISEPPP)
ISEPP aims to facilitate the effective delivery of infrastructure across the state, including for roads and
road infrastructure facilities. Clause 94 of the 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 proposed modification is appropriately characterised as development for the purposes of a road
or road infrastructure facilities and is to be carried out by or on behalf of Roads and Maritime, it can be
assessed under Division 5.1 of the EP&A Act. Development consent from council is not required.
The proposed modification 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 or State
Environmental Planning Policy (Major Projects) 2005.

Biodiversity Conservation Act 2016 (BC Act)
Section 7.3 of this Act specifies five factors which must be considered by decision makers about the
impact of a proposed activity on threatened species, populations or ecological communities or their
habitats. These factors are collectively referred to as the “five-part test”.
Determining authorities have a statutory obligation under Part 5 of the EP&A Act to consider whether a
proposed activity is likely to significantly affect threatened species, populations, or ecological
communities or their habitats by applying the five-part test.

National Parks and Wildlife Act 1974 (NPW Act)
This Act establishes fundamental functions of the NSW National Parks and Wildlife Service. These
include the conservation of nature, objects, features, and places and management of land reserved
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under this Act. The NPW Act also sets out to protect and preserve Aboriginal heritage values. This
addendum REF considers potential impact to native flora and fauna as well as Aboriginal heritage.

Protection of the Environment Operations Act 1997 (POEO Act)
This Act is the key pollution control legislation in force in NSW. It establishes licensing requirements for
certain types of facilities and activities. It also creates a number of pollution offences, including those
relating to:
•

The wilful or negligent disposal of waste in a manner that harms or is likely to harm the
environment

•

The wilful or negligent causing of a substance to leak, spill or otherwise escape in a manner that
harms or is likely to harm the environment

•

The pollution of water.

Roads and Maritime is obliged to notify the NSW Office of Environment and Heritage (OEH) when a
pollution incident occurs that causes or threatens material harm to the environment.

Biosecurity Act 2015
This Act guides the management of weeds at the regional level throughout NSW. Under the Act, all
plants are regulated with a general biosecurity duty to prevent, eliminate or minimise any biosecurity risk
they may pose. Any person who deals with any plant and knows or ought to know of any biosecurity risk
has a duty to ensure the risk is prevented, eliminated or minimised, so far as is reasonably practicable.
Five priority weeds were recorded in the proposed modification area. Weed control measures form part
of the proposed work.

Fisheries Management Act 1994
This Act provides conservation for fish and fish habitats and outlines approval processes for the activities
that may impact on threatened species and habitats. The Act aims to conserve, develop and share the
fishery resources of the State for the benefit of present and future generations.
Determining authorities have a statutory obligation under Parts 7 and 7A of the Act to consider whether a
proposed activity is likely to significantly affect fish and fish habitats by applying the seven-part test.

Murray Local Environmental Plan 2011
The proposed modification is located in the Murray River Local Government Area. The proposed
modification site is zoned General Residential (R1), Local Centre (B2), Environmental Management
(E3), and Public Recreation (RE1). The proposed modification work is permissible without consent in
zones RE1, and permissible with consent in zones B2, E3 and R1.
The Murray Local Environmental Plan (LEP) does not apply to the proposed modification due to the
application of the ISEPP.
The Murray LEP aims:
(2) The particular aims of this plan are:
(a) to encourage sustainable economic growth and development within Murray
(b) to encourage the retention of productive rural land in agriculture
(c) to identify, protect, conserve and enhance Murray’s natural assets
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(d) to identify and protect Murray’s built and cultural heritage assets for future
generations
(e) to allow for the equitable provision of social services and facilities for the community
(f) to encourage and focus growth in the Moama and Mathoura townships
(g) to provide for future tourist and visitor accommodation in a sustainable manner that is
compatible with, and will not compromise, the natural resource and heritage values of the
surrounding area.
The proposed Cemetery Road compound and stockpile site is located on land zoned B2 Local Centre.
The objectives of B2 zone are:
•
•
•
•

to provide a range of retail, business, entertainment and community uses that serve the needs of
people who live in, work in and visit the local area
to encourage employment opportunities in accessible locations
to maximise public transport patronage and encourage walking and cycling
to reinforce the role of Moama as the main commercial centre in Murray.

Developments permitted without consent in B2 zoning are environmental protection works and home
occupations.
The proposed sealed hardstand, fencing and environmental controls at the Cemetery Road compound
and stockpile site may remain in place after construction is completed. The hardstand area may be used
as a compound or stockpile site for future commercial development. The sealed hardstand would
provide protection against erosion and sedimentation with the retention of erosion and sediment controls
used during this work. The environmental protection work provided by the retained sealed hardstand and
environmental controls can be characterised as development permitted without consent. As such, the
retention of the proposed hardstand, fencing and environmental controls does not require development
consent.
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3.

Impact assessment

This chapter of the addendum REF provides a detailed description of the potential environmental impact
associated with the construction and operation of the proposed modification. All aspects of the
environment potentially impacted on by the proposed modification are considered. This includes the
factors specified in clause 228(2) of the Environmental Planning and Assessment Regulation 2000. Sitespecific safeguards, including any additional or revised safeguards are provided to mitigate the identified
potential impact.

3.1

Soil

3.1.1 Existing environment
The proposed modification area is in the Riverina Bioregion and is located in the “Murray Channels and
Floodplains” Mitchell Landscape. This landscape comprises the modern floodplains of the Coonambidgal
Formation (from about 10, 000 years ago to the present), and the Shepparton Formation (from about 1.6
million years ago to 10,000 years ago). The Coonambidgal Formation sediments are characterised by
unconsolidated silty clay, silt, sand and gravel (NSW Department of Mineral Resources 2002). The
Shepparton Formation sediments area is characterised by clay, silty clay, coarse to fine sand and gravel
(NSW Department of Mineral Resources 2002).
Soils in the “Murray Channels and Floodplains” Mitchell Landscape contain 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 2002).
These 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 be made up of higher proportions of clay and silty clay than
the soils on the floodplain, but also contain sands and gravels.
A search of the NSW Sharing and Enabling Environmental Data (SEED) identified no known areas of
acid sulfate soil risk in the proposed modification site.

3.1.2 Potential impact
Construction of the proposed modification would involve disturbance to soils as a result of vehicle
movement, laydown of gravel hardstand areas, excavation during utility adjustments, and trenching
work. This has the potential to expose soils to erosion hazards, including wind and water erosion. Some
erosion and scouring could occur if there is a substantial rain or flood event during or soon after
construction before the area has been restabilised. The anticipated total area of direct disturbance could
be up to about 4.59 ha of land if all four sites are used and disturbed. Table 3.1-1 below details the area
of disturbance for each site. It may be that not all sites would be used as compound and stockpile sites
and as such there would be a decrease in the area of disturbance.
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Table 3.1-1 Area of soil disturbance across each site.

Site

Area of disturbance

Cemetery Road compound and stockpile site

1.41

Lawry Park compound and stockpile site

0.78

Recreation ground compound and stockpile site

1.85

Water main relocation site

0.55

Total

4.59

Wherever possible, the area of disturbance would be kept to a minimum. The actual disturbance area
will vary depending on the construction constraints and existing infrastructure. The disturbed areas
would be rehabilitated after construction.
There is potential for fuel or chemical spills during construction, which may result in localised
contamination of soils. The potential for contamination from fuel and chemical spills is considered to be
low with the implementation of the safeguards and mitigation measures.
Any impact to soils would be short term, and with the implementation of appropriate mitigation measures
including rehabilitation, the proposed modification would not pose any major long-term risks to soils.
Overall, soil impact is expected to be low due to the limited amounts of soil disturbance required.

3.1.3 Safeguards and mitigation measures
The mitigation measures outlined in the Echuca-Moama Bridge Crossing Submissions Report (29 April
2016) are applicable to this proposed modification. No additional or revised mitigation measures are
required.

3.2

Waterways and water quality

3.2.1 Existing environment
The proposed modification area is within the southern basin of the Murray-Darling river system, in the
central Murray catchment area. The Murray River is within the proposed modification area, about 600m
south-west of the water main realignment. Two semi-artificial billabongs occur in the study area. One is
along the eastern side of Forbes Street and the other on the western side. These billabongs primarily act
as stormwater basins, but they are connected with the Murray River during periodic flooding. River Red
Gum and Black Box dominate the overstorey in this area. Groundcover is sparse and aquatic vegetation
is made up of mostly exotic species including Cumbungi (Typha sp.) and Curled Dock (Rumes crispus)
(Figure 3.2-1).
Groundwater plays an important role in sustaining aquatic and terrestrial ecosystems, such as springs,
wetlands and vegetation. Ecosystems that rely on groundwater for some or all of their water
requirements are classed as Groundwater Dependent Ecosystems (GDE). The proposed modification
area is mapped as having low to high potential for terrestrial groundwater-dependent ecosystems
(GDEs), and moderate potential for aquatic GDEs (Attachment B).
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Figure 3.2-1 Example of semi-natural billabong and floodplain vegetation in study area.
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Figure 3.2-2 Major waterways in the surrounding locality.

26 | Echuca-Moama Bridge (NSW) addendum review of environmental factors

3.2.2 Potential impact
Impact to surface water quality during construction would mostly occur during earthwork, when there is
the potential for erosion and subsequent sedimentation of waterways, potentially increasing turbidity.
Areas of soil would remain exposed for only a short period of time. Impact on water quality can be
readily managed using a range of mitigations and safeguards.
Rehabilitation of disturbed areas would occur post construction, with operational risks to water quality
generally considered low.

3.2.3 Safeguards and mitigation measures
The mitigation measures outlined in the Echuca-Moama Bridge Crossing Submissions Report (29 April
2016) are applicable to this proposed modification. The following mitigation measures are additional and
are applicable to the proposed modification:
•

3.3

Appropriate erosion and sediment controls would be installed before the start of work in
accordance with the technical document, Landcom (2006) Edition 4 ‘Managing Urban
Stormwater: Soils and Construction’ (the Blue Book).

Noise and vibration

3.3.1 Approach
The proposed modification is likely to generate additional noise impacts during construction. No
additional operational noise, resulting from the modification, is anticipated so no additional assessment
of operational noise has been carried out.
The noise and vibration assessments have been prepared in accordance with the policies and guidance,
administered by the Environment Protection Authority (EPA):
•

•

Road traffic noise:
o Road Noise Policy (RNP) 2015
o Noise Criteria Guideline (NCG) 2015
o Noise Mitigation Guideline (NMG) 2015.
Construction noise:
o NSW Interim Construction Noise Guideline (ICNG) 2009
o NSW Noise Policy for Industry (NPI) NSW EPA 2017.

The ICNG provides guidance on the measurement and management of construction noise impact. The
guideline requires a quantitative assessment of noise impact when work is likely to impact an individual
or sensitive land use for more than three weeks in total. A conservative approach to noise has been
adopted and a quantitative noise assessment has been conducted.
The ICNG describes likely “noise management levels” (NMLs), for residences and other sensitive
receivers. For work during standard working hours, residences are considered noise affected when
construction noise is 10dB(A) above the rating background level (RBL) and “highly noise affected” when
construction noise is above 75dB(A) at the affected sensitive receiver. Work outside standard working
hours may affect sensitive receivers when construction noise is 5dB (A) above the RBL.
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3.3.2 Existing environment
Land uses of the surrounding area include general industrial, urban residential, commercial shopping
centres, hotel/motels, schools, parks and reserves. Background noise levels are expected to be
moderate and typical of an urban residential environment.
The dominant sources of noise experienced in the study area include:
•
•
•

local suburban and highway traffic noise
general residential noise including lawn mowers etc
general industrial noise.

There are more than 200 sensitive receivers (schools, hotel/motels, businesses, parks and residential
dwellings) in the vicinity of the proposed modification area. This is due to the proposed modification
occurring in a built-up residential area. The nearest sensitive receiver for each site is summarised in
Table 3.3-1 below. Sensitive receivers identified as potentially noise affected are shown in Figure 3.3-1
to Figure 3.3-5.
Table 3.3-1 Nearest sensitive receiver for each site.

Site

Receiver type

Distance from site boundary (m)

Motel

40

Residence

200

Lawry Park

Residence

15

Cemetery Road

Residence

40

School

85

Residence

200

Water main relocation

Recreation ground

3.3.3 Background noise
Background noise levels for the proposed activity site are estimated in the NSW NPI (2017). Values for a
suburban residential zone with an acoustical environment that is dominated by local traffic flows and
recreational activities with limited commercial and industrial premises were selected for the proposed
activity site (Table 3.3-2).
Table 3.3-2 Average Background A-weighted sound pressure level (SPL) (NSW NPI 2017)

Receiver

Daytime
0700-1800

Urban residential

Evening
1800-2200
50 dB(A)

Nighttime
2200-0700

45 dB(A)

40 dB(A)

Table 3.3-3 Average Background A-weighted SPL *.

Daytime
0700-1800

Evening
1800-2200
55 dB(A)

Nighttime
2200-0700
50 dB(A)

45 dB(A)

*A noise impact assessment conducted by Renzo Tonin & Associates measured the background SPL for the study area. This report is detailed
in the REF.
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The actual measured background levels are slightly higher than the predicted levels from the NSW NPI.
The measured values provide an accurate representation of the typical noise levels experienced in the
proposed modification area. The actual measured background noise levels (Table 3.3-3) will be used as
the rating background levels (RBL) for this assessment.
Noise management levels (NML) for the proposed activity have been determined in accordance with the
NSW ICNG described below and summarised in Table 3.3-4:
•
•
•

Standard working hours - 10 dB above rating background levels
Outside standard working hours - 5 dB above rating background levels
Residences receiving noise levels over 75 dB(A) during standard working hours are
considered highly noise affected irrespective of the RBL.

Table 3.3-4 Noise Management Levels for the proposed activity

Daytime NML (dB(A))
(RBL +10 dB(A))

Evening NML (dB(A))
(RBL +5 dB(A))

65 dB(A)

55 dB(A)

Night NML (dB(A))
(RBL +5 dB(A))
50 dB(A)

3.3.4 Potential construction noise impact
The predicted noise level for the proposed work was calculated using construction scenarios in the
Roads and Maritime Services’ Construction Noise Estimator. Three construction scenarios were
modelled. Each scenario predicts the ‘worst case scenario’ if all plant and machinery are operating
continuously and concurrently (Table 3.3-5, Table 3.3-6, Table 3.3-7). Simultaneous operation is unlikely
and as a result any predictions are conservative.
Table 3.3-5 General plant and equipment for each construction stage - Scenario 1-Corridor clearing for water main relocation

Construction equipment

Sound pressure level @ 7m

No. of units

Excavator (tracked) 35t

85

1

Chainsaw 4-5hp

89

1

Dump truck

85

1

Table 3.3-6 General plant and equipment for each construction stage - Scenario 2-Operation of compound and stockpile site at
night

Construction equipment

Sound pressure level @ 7m

No. of units

Front end loader

66

1

Dump Truck/road Truck

85

1

Power generator

83

1

Light vehicle

78

1

Light tower

62

2
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Table 3.3-7 General plant and equipment for each construction stage - Scenario 3-Night road work

Construction equipment

Sound pressure level @ 7m

No. of units

Rotor Mill

92

1

Excavator

85

1

Road truck

85

1

Light vehicles

78

1

Light tower

62

4

Roller

84

1

Grader/asphalt paver

88

1

A distance-based assessment was used for scenario one to determine predicted noise levels for
receivers located within 40m, 100m, 200m, 300m and 500m of the proposed work during standard work
hours. The predicted noise levels for residences within these distances is provided in Table 3.3-8
together with the recommended additional mitigation measures for affected receivers.
Table 3.3-8 Predicted noise levels for receivers based on construction scenario 1-Corridor clearing for water main relocation

NCA (in line of
sight)

NML dB(A)

Predicted Noise Level
dB(A)
Green = no exceedance
Yellow = Minor exceedance
Orange = Substantial
exceedance

Description
Clearly audible = < 10
dB(A) above NML
Moderately intrusive =
10 – 20 dB(A) above
NML

Red = highly noise effected

Highly intrusive = > 20
dB(A) above NML

Roads and Maritime
recommended
additional mitigation
measures (standard
work hours)

Within 40 m

65

71

Clearly Audible

-

Within 100 m

65

63

Not noticeable

-

Within 200 m

65

54

Not noticeable

-

Within 300 m

65

49

Not noticeable

-

Within 500 m

65

42

Not noticeable

-

A distance-based assessment was used for scenario two to determine predicted noise levels for
receivers located within 500m of the proposed work during out of hours work (OOHW). The predicted
noise levels for residences within these distances for each site is provided in Table 3.3-8 together with
the recommended additional mitigation measures for affected receivers. OOHW is separated into two
time periods:
•

•

Period 1:
o Monday – Friday: 6pm – 10pm
o Saturday: 7am – 8am and 1pm – 10 pm
o Sunday/Public holidays: 8am – 6 pm.
Period 2:
o Monday – Friday: 10pm – 7am
30 | Echuca-Moama Bridge (NSW) addendum review of environmental factors

o
o

Saturday: 10 pm – 8am
Sunday/Public holidays: 6pm – 7am.

Table 3.3-9 Predicted noise levels for receivers based on construction scenario 2 -Operation of compound site at night (Lawry
Park)

NCA (in line of
sight)

Predicted Noise Level
dB(A)
Green = no exceedance
Yellow = Minor
exceedance
Orange = Substantial
exceedance
Red = highly noise
effected

Description

Roads and Maritime Roads and Maritime
recommended
recommended
Clearly audible = < 10
additional
additional
dB(A) above NML
mitigation
mitigation
measures (OOHW
measures (OOHW
Moderately intrusive
= 10 – 20 dB(A) above
Period 1)*
Period 2)*
NML

Highly intrusive = >
20 dB(A) above NML

V, IB, N, R1, DR, PC, AA, V, IB, N, PC, SN,
SN
R2, DR

Within 15 m

81

Highly Intrusive

Within 50 m

67

Moderately intrusive

N, R1, DR

V, IB, N, R2, DR, PC,
SN

Within 100 m

61

Moderately intrusive

N, R1, DR

V, N, R2, DR

Within 200 m

52

Clearly audible

-

N

Within 300 m

47

Not noticeable

-

-

Within 500 m

40

Not noticeable

-

-

*Note: N = notification, V = Verification, PC = Phone Call, R1 = Respite period 1, R2 = Respite Period 2. IB = Individual Briefings, DR =
Duration Respite, SN = Specific Notifications, AA = Alternative Accommodation.

Table 3.3-10 Predicted noise levels for receivers based on construction scenario 2 - Operation of compound site at night
(Cemetery Road)

NCA (in line of
sight)

Predicted Noise Level
dB(A)
Green = no exceedance
Yellow = Minor exceedance
Orange = Substantial
exceedance

Description
Clearly audible = < 10
dB(A) above NML
Moderately intrusive =
10 – 20 dB(A) above
NML

Roads and
Maritime
recommended
additional
mitigation
measures (OOHW
Period 1)*

Roads and
Maritime
recommended
additional
mitigation
measures (OOHW
Period 2)*

Red = highly noise effected

Highly intrusive = > 20
dB(A) above NML

Within 40 m

69

Moderately intrusive

N, R1, DR

V, IB, N, R2, DR,
PC, SN

Within 100 m

61

Moderately intrusive

N, R1, DR

V, N, R2, DR

Within 200 m

52

Clearly audible

-

N

Within 300 m

47

Not noticeable

-

-

Within 500 m

40

Not noticeable

-

-

*Note: N = notification, V = Verification, PC = Phone Call, R1 = Respite period 1, R2 = Respite Period 2. IB = Individual Briefings, DR =
Duration Respite, SN = Specific Notifications, AA = Alternative Accommodation.
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Table 3.3-11 Predicted noise levels for receivers based on construction scenario 2 - Operation of compound site at night
(Recreation Ground)

NCA (in line of
sight)

Predicted Noise Level
dB(A)

Description

Roads and Maritime Roads and Maritime
recommended
recommended
Clearly audible = < 10
additional
additional
dB(A) above NML
Green = no exceedance
mitigation
mitigation
measures (OOHW
measures (OOHW
Yellow = Minor exceedance Moderately intrusive
= 10 – 20 dB(A)
Period 1)*
Period 2)*
Orange = Substantial
exceedance

above NML

Red = highly noise effected

Highly intrusive = >
20 dB(A) above NML

Within 85 m

63

Moderately intrusive

N, R1, DR

V, N, R2, DR

Within 200 m

52

Clearly audible

-

N

Within 300 m

47

Not noticeable

-

-

Within 500 m

40

Not noticeable

-

*Note: N = notification, V = Verification, PC = Phone Call, R1 = Respite period 1, R2 = Respite Period 2. IB = Individual Briefings, DR =
Duration Respite, SN = Specific Notifications, AA = Alternative Accommodation.

A distance-based assessment was used for scenario three to determine predicted noise levels for
receivers located within 500m of road work during OOHW. The road work scenario was located at the
intersection of HW21 and Perricoota Road. This location is close to residential receivers and best
represents a ‘worst case scenario’. The predicted noise levels for residences within these distances for
each site is provided in Table 3.3-8 together with the recommended additional mitigation measures for
affected receivers.
Table 3.3-12 Predicted noise levels for receivers based on construction scenario 3 - Night road work

NCA (in line of
sight)

Predicted Noise Level
dB(A)
Green = no exceedance
Yellow = Minor
exceedance
Orange = Substantial
exceedance
Red = highly noise
effected

Description

Roads and Maritime Roads and Maritime
recommended
recommended
Clearly audible = < 10
additional
additional
dB(A) above NML
mitigation
mitigation
measures (OOHW
measures (OOHW
Moderately intrusive
= 10 – 20 dB(A) above
Period 1)*
Period 2)*
NML

Highly intrusive = >
20 dB(A) above NML

Within 50 m

75

Highly intrusive

V, N, R1, DR

AA, V, IB, N, PC, SN,
R2, DR

Within 100 m

69

Moderately intrusive

N, R1, DR

V, IB, N, R2, DR, PC,
SN

Within 200 m

59

Clearly audible

-

V, N, R2, DR

Within 300 m

54

Clearly audible

-

N

Within 500 m

47

Not noticeable

-

*Note: N = notification, V = Verification, PC = Phone Call, R1 = Respite period 1, R2 = Respite Period 2. IB = Individual Briefings, DR =
Duration Respite, SN = Specific Notifications, AA = Alternative Accommodation.
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Scenario 1
During standard working hours, it is predicted that a minor exceedance of 6 dB(A) above the NML would
occur during corridor clearing for the water main relocation for receivers located within 40 m of the
proposed work (Table 3.3-8).
Scenario 2
The proposed work would require eight weeks of OOHW. Work during night hours are predicted to have
a moderate exceedance of 11 dB(A) above the NML during the operation of the compound and stockpile
site at Lawry Park for receivers located within 100 m (Table 3.3-9). Residential receivers located within
15 m would be highly noise affected. Additional mitigation measures are recommended for receivers
located within 100 m of Lawry Park during night work .
It is predicted that a moderate exceedance of 11 dB(A) above the NML (night hours) would occur from
the use of the compound and stockpile site near cemetery road for receivers located within 100 m (Table
3.3-9). Additional mitigation measures are recommended for these receivers.
It is predicted that a moderate exceedance of 13 dB(A) above the NML (night hours) would occur during
the use of the compound and stockpile site at the Recreation Ground for receivers located within 85 m
(Table 3.3-11). The nearest receiver located within 85 m is a school (Table 3.3-1). This receiver is not
generally occupied during these hours. As such it is unlikely to be impacted by this night work. The
nearest residential receiver is located 200 m away from the Recreation Ground site and may experience
a minor NML exceedance.
Scenario 3
During night working hours, it is predicted that a moderate exceedance of 19 dB(A) above the NML
would occur during road work for receivers located within 100 m (
Table 3.3-12). A minor exceedance of 9 dB(A) above the NML would occur for receivers located within
200 m. Residential receivers located within 50 m would be highly noise affected. Additional mitigation
measures are recommended for receivers located within 200 m of night road work.
Additional mitigation measures
The above scenarios are representative of the typical construction work expected to occur during
construction of the proposed modification. These scenarios may vary during the actual construction of
the proposed modification. The following additional mitigation measures apply to the above scenarios in
accordance with the Roads and Maritime CNVG. During the actual construction of the proposed
modification, these additional mitigation measures may differ, however they will still be in accordance
with the Roads and Maritime CNVG.
•

Residences and other noise sensitive receptors likely to be highly noise affected (within 15 m)
from the proposed Lawry Park compound site during OOHW would:
o Receive a written notification letter (OOHW period 1 and 2). The letter would include the
details of the proposed works, anticipated noise impact, and the time periods over which
these will occur at least two weeks before the start of construction work
o Receive verification of noise and vibration levels as part of routine checks of noise levels,
or after reasonable complaints should be carried out within a period of 14 days from the
start of construction activities (OOHW period 1 and 2)
o Noise measurements would be consistent with the procedures documented in AS1055.11997 Acoustics-Description and Measurement of Environmental Noise-General
Procedures. Vibration measurements would be carried out in accordance with the
procedures documented in the OEH’s Assessing Vibration-a technical guideline (2006)
and BS7385 Part 2-1993 Evaluation and measurement for vibration in buildings
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Receive phone calls within 7 calendar days of the proposed work. Phone calls may
provide advice and the opportunity for the residence to provide any comments (OOHW
period 1 and 2)
o Receive specific notifications via letterbox drop (or equivalent) to identified stakeholders
no later than seven calendar days ahead of construction activities that are likely to exceed
the noise objectives (OOHW period 1 and 2). The specific notification provides additional
information when relevant and informative to more highly affected receivers than covered
in general letterbox drops.
o Respite period 1: out of hours construction noise in OOHW period 1 shall be limited to no
more than three consecutive evenings per week except where there is a Duration
Respite. For night work these periods of work should be separated by not less than one
week and no more than 6 evenings per month
o Respite period 2: night-time construction noise in OOHW period 2 shall be limited to two
consecutive nights except for where there is a Duration Respite. For night work these
periods of work should be separated by not less than one week and 6 nights per month.
Where possible, high noise generating work shall be completed before 11pm
o Duration respite: Roads and Maritime Respite offers and respite periods 1 and 2 may be
counterproductive in reducing the impact on the community for longer duration projects. In
this instance, and where it can be strongly justified, it may be better to increase the work
duration, number of evenings or nights worked through Duration Respite so that the
proposed modification can be completed more quickly. The project team should engage
with the community where noise levels are expected to exceed the NML to demonstrate
support for Duration Respite. Where there are few receivers above the NML each of these
receivers should be visited to discuss the proposed modification to gain support for
Duration Respite. Support may be demonstrated from surveys, online feedback, contact
phone numbers and community events
o Individual briefings are used to inform stakeholders about the impact of high noise
activities and mitigation measures that will be implemented (OOHW period 1 and 2).
Project representatives would visit identified stakeholders at least 48 hours ahead of
potentially disturbing construction activities. Individual briefings provide affected
stakeholders with personalised contact and tailored advice, with the opportunity to
comment on the proposed modification. Where the resident cannot be met with
individually then an alternative form of engagement should be used
o Alternative accommodation options may be offered to residents living in close proximity to
construction work who are likely to experience highly intrusive noise levels during OOHW
period 2.
Residences and other noise sensitive receptors likely to be noise affected (within 100 m) from the
proposed Lawry Park and Cemetery Road compound site during OOHW would:
o Receive a written notification letter as outlined above (OOHW period 1 and 2).
o Receive Verification of noise and vibration levels as outlined above (OOHW period 2).
o Receive respite period 1 for OOHW period 1 as outlined above.
o Receive respite period 2 for OOHW period 2 as outlined above.
o Receive duration respite as outline above (OOHW period 1 and 2).
Residences and other noise sensitive receptors likely to be noise affected (within 200 m) from the
proposed Lawry Park and Cemetery Road compound site during OOHW (period 2) would:
o Receive a written notification letter as outlined above.
Residences and other noise sensitive receptors likely to be highly noise affected (within 50 m) of
road work during OOHW would:
o Receive a written notification letter.
o Receive Verification of noise and vibration levels.
o Receive a phone call.
o Receive specific notifications.
o Receive respite period 1.
o Receive respite period 2.
o Receive duration respite.
o

•

•
•
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•

•

o Individual briefings to inform stakeholders about the impact of high noise activities.
o Offer of alternative accommodation.
Residences and other noise sensitive receptors likely to be noise affected (within 100 m) of road
work during OOHW would:
o Receive a written notification letter (OOHW period 1 and 2).
o Receive Verification of noise and vibration levels (OOHW period 2).
o Receive a phone call (OOHW period 2).
o Receive specific notifications (OOHW period 2).
o Receive respite period 1.
o Receive respite period 2.
o Receive duration respite as outline above (OOHW period 1 and 2).
o Individual briefings to inform stakeholders about the impact of high noise activities
(OOHW period 2).
Residences and other noise sensitive receptors likely to be noise affected (within 200 m) of road
work during OOHW (period 2) would:
o Receive a written notification letter (applies to residences within 300m).
o Receive Verification of noise and vibration levels.
o Receive respite period 2.
o Receive duration respite.
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Figure 3.3-1 Sensitive receivers located within 500m of the water main relocation site.
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Figure 3.3-2 Sensitive receivers located within 500m of Lawry Park Site.
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Figure 3.3-3 Sensitive receivers located within 500m of Cemetery Road Site.
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Figure 3.3-4 Sensitive receivers located within 500m of the Recreation Ground Site.
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Figure 3.3-5 Sensitive receivers located within 500m of proposed night road work.

40 | Echuca-Moama Bridge (NSW) addendum review of environmental factors

3.3.5 Safeguards and mitigation measures
The mitigation measures outlined in the Echuca-Moama Bridge Crossing Submissions Report (29 April
2016) are applicable to this proposed modification. The following mitigation measures are additional and
are applicable to the proposed modification:
•

3.4

Work that is performed outside normal work hours or on Sundays or public holidays must
implement measures to minimise noise impact and be in accordance with the Roads and
Maritime Construction Noise and Vibration Guideline (2016) and Roads and Maritime
Construction Noise Calculator (2016).

Air quality

3.4.1 Existing environment
The proposed modification is located on the edge of an urban area in a rural region. The, air quality in
the study area is typical of the surrounding rural region and generally of a high quality. The HW21 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.
During autumn the level of particulate matter in the air increases due to the burning of agricultural
residues and soil cultivation for cropping throughout the surroundings. Burning wood in solid fuel fires
contributes to elevated levels of particulate matter in the atmosphere in winter. Raised dust is also
common during the drier months and contributes to sporadic reductions in air quality.
The majority of roads in the proposed modification area are sealed. There are two unsealed roads
located along the potential site access route, Kirchhofer Street and the northern end of Lignum Road
(Figure 3.4-1).
Sensitive receivers are located in close to the proposed modification and include shopping facilities,
hotel/motels, recreational parks, Moama Anglican Grammar School, sporting fields, and residential
dwellings.

3.4.2 Potential impact
The proposed work has the potential to generate dust and smoke emissions through construction
activities. Activities including excavation, stockpiling soils, vegetation removal, vehicle movements on
unpaved roads, and the transport and handling of soils could result in localised dust impact reducing air
quality.
Exhaust fumes from construction plant could cause some impact to air quality. Overall, any reduction in
air quality would be highly localised and short term. It would not cause undue impact on the public or on
the surrounding environment. Emissions from construction plant and vehicles would be maintained to
Australian Standards.
The nearest sensitive receivers are located about 40 m north-east of the waterman relocation, 15m north
of Lawry Park Site, 40 m south of Cemetery Road Site and 85 m east of the Recreation Ground Site
(refer to Table 3.3-1). It is likely that construction activities would generate dust from the proposed
modification and may impact these sensitive receivers given the distance and minimal vegetation
between the receiver and proposed work. Measures to supress dust and minimise impact would be
implemented.

41 | Echuca-Moama Bridge (NSW) addendum review of environmental factors

Sensitive receivers located within 50 m of proposed haulage routes may be impacted by dust generated
from construction vehicles (Figure 3.4-1). Receivers located next to (within 50m) of unsealed roads
(Kirchhofer Street and the northern end of Lignum Road) are likely to experience dust impact from
construction vehicles. Measures to supress dust and minimise impact would be implemented for these
receivers.

3.4.3 Safeguards and mitigation measures
The mitigation measures outlined in the Echuca-Moama Bridge Crossing Submissions Report (29 April
2016) are applicable to this proposed modification. The following mitigation measures are additional and
are applicable to the proposed modification:
•
•

Where dust is visible outside the proposed modification boundary area, measures to supress
dust such as watering would be utilised.
Regular watering along the unsealed sections of Kirchhofer Street and Lignum Road would occur
when these roads are used by construction vehicles.

42 | Echuca-Moama Bridge (NSW) addendum review of environmental factors

Figure 3.4-1 Dust sensitive receivers located within 50m of proposed haulage routes.
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3.5

Non-Aboriginal heritage

3.5.1 Existing environment
The proposed modification is located in Moama. Moama has a history of European land use with early
settlement occurring in the 1840’s. Echuca and Moama were predominately a stock route between NSW
and Victoria for the meat and wool market. Timber milling also occurred in the area, with repeated
logging of the Moama floodplain. Paddle steamers on the Murray River were an important part in the
history of the local economy. The paddle steamers transported agricultural produce to surrounding
markets. The Echuca Wharf was a major port on the Murray River providing cheap direct access to the
markets. This led to the expansion of the agricultural industry in the surrounding districts. Refer to
Section 6.8 of the REF for a detailed assessment of the Echuca-Moama history.
Database searches were completed for records of state and locally listed items and sites which have
been identified of historic, scientific, cultural, social, archaeological, natural or aesthetic value. Searches
were carried out on the 21 May 2019 and included:
•
•
•
•

Australian Heritage Database
NSW State Heritage Register
NSW State Agency Heritage Register
Murray LEP.

The results of the background searches are included in Attachment B and described in Table 3.5-1
below.
Table 3.5-1 Heritage sites located within the study area.

Site

Listing

Proximity to proposed
modification site

Cranford House

Murray LEP – Item I25

Located 65 m north of proposed
Lawry Park compound site.

Moama Historic Precinct (NSW)
and Echuca Conservation Area
(Commonwealth)

NSW State Heritage Register
(cultural landscape)

Moama Historic Precinct is located
about 830m south of the proposed
water main relocation. Echuca Warf
Murray LEP – Item I5, I9, I10)
and Echuca Rails/Road Bridge is
located 1150 metres south-west and
Register of the National Estate
1300 metres south-east of proposed
(historic) (former Echuca Rail Bridge water main relocation respectively.
and Echuca Wharf only)
Roads and Maritime Section 170
Heritage and Conservation Register
(former Echuca Rail Bridge only)

3.5.2 Potential impact
No additional items of potential non-Aboriginal heritage significance were identified in the proposed
modification area. The proposed work would be confined to areas that have been previously disturbed.
There are unlikely to be any impact to items of historic heritage if measures described in the REF are
implemented.
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The mitigation measures outlined in the Echuca-Moama Bridge Crossing Submissions Report (29 April
2016) are applicable to this proposed modification. No additional or revised mitigation measures are
required.

3.5.3 Safeguards and mitigation measures
The mitigation measures outlined in the Echuca-Moama Bridge Crossing Submissions Report (29 April
2016) are applicable to this proposed modification. No additional or revised mitigation measures are
required.

3.6

Aboriginal heritage

3.6.1 Approach
Roads and Maritime conducted a desktop assessment and site visit to determine whether stockpiling
material at the recreation ground compound site is likely to harm Aboriginal cultural heritage and whether
further assessment or investigation is required. The assessment was conducted in accordance with
Office of Environment and Heritage’s Due diligence Code of Practice for the Protection of Aboriginal
Objects in NSW and the Roads and Maritime Services’ procedure.
A further desktop assessment and site survey was carried out by Roads and Maritime for Lawry Park
and Cemetery Road compound sites. The site survey was carried out by David Rhodes of Heritage
Insight Pty Ltd on 22 January 2019. Representatives from Roads and Maritime, Office of Environment
and Heritage (OEH), and Moama Local Aboriginal Land Council (MLALC) participated in the site survey.
Preliminary assessments of the potential Cemetery Road compound site identified that harm to
Aboriginal objects was likely to occur. As a result, Roads and Maritime engaged Kelleher Nightingale
Consulting to lead the statutory consultation process and produce a cultural heritage assessment report
(CHAR). Aboriginal parties were involved in the preparation of the report in accordance with legislative
requirements and OEH’s Aboriginal cultural heritage consultation requirements for proponents 2010. The
investigation involved archaeological testing in accordance with the Code of practice for archaeological
investigation of Aboriginal objects in NSW 2010.

3.6.2 Summary of results
The desktop assessment identified that there are no Aboriginal sites or declared Aboriginal Places
recorded on the Aboriginal Heritage Information Management System (AHIMS) within the proposed
recreation ground site (refer to Attachment B). The recreation ground does contain landscape features
that indicate the presence of Aboriginal objects, but the cultural heritage potential of the recreation
ground appears to be reduced due to past disturbance. There is no sandstone rock outcrops likely to
contain Aboriginal art. Due to these factors, it was determined that the use of this site for stockpiling is
unlikely to harm known Aboriginal objects or places.
The site survey of Lawry Park identified no evidence of archaeological sites or potential archaeological
deposits. Mature eucalypts in the proposed modification site showed no evidence of Aboriginal cultural
scars. Construction of the works compound would involve some earth disturbing work. The reserve is
situated on Shepparton Formation soils with shallow topsoil, which, in the area of the reserve, has
already been disturbed by agricultural land use and installation of services. Construction of a works
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compound at Lawry Park has a low likelihood of impacting Aboriginal sites or objects and ancestral
burials. Due to these factors, no further investigation was recommended by David Rhodes of Heritage
Insight Pty Ltd and the use of this site for a work compound is unlikely to harm Aboriginal objects or
places.
Archaeological testing conducted at the Cemetery Road site identified no Aboriginal objects or areas of
archaeological potential. No further investigation was recommended in Kelleher Nightingale Consulting
ACHAR (Attachment G). An Aboriginal Heritage Impact Permit (AHIP) is not required. A work compound
and stockpile site at Cemetery Road or Lawry Park may proceed in line with the ACHAR.

3.6.3 Safeguards and mitigation measures
The mitigation measures outlined in the Echuca-Moama Bridge Crossing Submissions Report (29 April
2016) are applicable to this proposed modification. No additional or revised mitigation measures are
required.

3.7

Biodiversity

3.7.1 Approach
Threatened species evaluation
Database searches were completed for records of Commonwealth and State listed threatened species,
populations, and ecological communities. Searches were conducted on 13 May 2019 and included:
• NSW OEH Wildlife Atlas records within 10 km of the study area.
• EPBC Protected Matters Search tool records within 10 km of the study area.
The results of the background searches are included in Attachment B.
The OEH database searches identified two threatened plant species, two threatened birds, and two
threatened mammals previously recorded in the study area.
The EPBC searches identified 31 threatened species, 13 migratory species, and five threatened
ecological communities with the potential to occur in the proposed modification area.
No areas of declared outstanding biodiversity value as listed under the BC Act are present in the
proposed modification area. The proposed modification area does not contain significant wetland
communities.
An evaluation of the potential for threatened species to occur and be impacted by the proposed
modification is included in Attachment E.
Site inspection
A field survey was conducted on the 14 May 2019 by an ecologist from NGH. Floristic surveys were
completed to determine the vegetation communities present. The study area was surveyed using the
‘random meander’ method, as documented by Cropper (1993). The survey included an assessment of
the condition and composition of existing vegetation. Hollow bearing trees and potential threatened
species habitat were assessed. Opportunistic bird sightings were also recorded. Based on existing
vegetation mapping (OEH_VIS_ID 4469) and the field survey, vegetation in the proposed modification
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area was assigned to a Plant Community Type (PCT) in accordance with the Vegetation Information System Classification Database (OEH).

3.7.2 Flora
Table 3.7-1 Flora species recorded in study area.

Item

Detail

Reference/photo

Flora species

Sixty-four (64) Flora Species were recorded in the proposed modification area.
(33 Native, 31 Exotic)

A complete list of all species recorded during the field
survey is provided in Attachment D.

No Threatened flora species were identified during the field survey.

N/A

Threatened flora
species

Priority weeds

African Boxthorn (Lycium ferocissimum).
African Boxthorn is classed as a priority weed in NSW. A General Biosecurity
duty applies to African Boxthorn. Any person who deals with any plant, who
knows (or ought to know) of any biosecurity risk, has a duty to ensure the risk is
prevented, eliminated or minimised, so far as is reasonably practicable. In NSW
a prohibition on dealings also applies to this species.
Khaki Weed (Alternanthera pungens).
A General Biosecurity duty applies to Khaki Weed. Any person who deals with
any plant, who knows (or ought to know) of any biosecurity risk, has a duty to
ensure the risk is prevented, eliminated or minimised, so far as is reasonably
practicable.
Horehound (Marrunium vulgare).
A General Biosecurity duty applies to Horehound. Any person who deals with
any plant, who knows (or ought to know) of any biosecurity risk, has a duty to
ensure the risk is prevented, eliminated or minimised, so far as is reasonably
practicable.
Paterson’s Curse (Echium plantagineum).
A General Biosecurity duty applies to Paterson’s Curse. Any person who deals
with any plant, who knows (or ought to know) of any biosecurity risk, has a duty
to ensure the risk is prevented, eliminated or minimised, so far as is reasonably Figure 3.7-1 Example of Horehound within the proposed
practicable.
modification area.
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Plant community types
The following plant community types (PCT) were identified in the proposed modification area:
•
•
•

•
•

PCT 10 - River Red Gum - Black Box woodland wetland of the semi-arid (warm) climatic
zone (mainly Riverina Bioregion and Murray Darling Depression Bioregion).
PCT 76 Western Grey Box tall grassy woodland on alluvial loam and clay soils in the NSW
South Western Slopes and Riverina Bioregions.
PCT 454 - River Red Gum grassy chenopod open tall woodland (wetland) on floodplain
clay soil of the Darling Riverine Plains Bioregion and western Brigalow Belt South
Bioregion.
Planted Vegetation.
Disturbed grassland.

The condition and extent of these communities is described below.
Table 3.7-2 PCT 10 – River Red Gum – Black Box woodland

PCT 10 – River Red Gum – Black Box woodland
Vegetation Formation

Forested Wetlands

Vegetation Class

Inland Riverine Forests

Description

This vegetation community occurs along the proposed water main relocation area.
This community occurs as a mid-high woodland dominated by River Red Gum (E.
camaldulensis) and Black Box (E. largiflorens) on the Murray River floodplain
(Figure 3.7-2). The shrub layer is sparse with patches of Leafless Ballart (Exocarpos
aphyllus) in the study area. The groundcover species are also sparse due to high
litter cover.
The groundcover is low condition dominated by exotic species including Kikuyu
Grass (Pennisetum clandestinum*), Curled Dock (Rumex crispus*), Sharp Rush
(Juncus acutus*). Native species such as Cumbungi (Typha Sp.) and Speargrass
(Austrostipa sp.) are also present.

Condition

Low - moderate condition

Conservation Status

This vegetation community does not form part of a threatened ecological community
(TEC) listed under the BC Act or EPBC Act.

Fauna Habitat

One hollow bearing trees and five stags occur in this community in the proposed
modification area, these provide suitable habitat for hollow nesting birds, and
mammals including microbats.

Impact

About 0.55 ha of PCT 10 would be removed.
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PCT 10 – River Red Gum – Black Box woodland

Image

Figure 3.7 2 Example of PCT 10 along the proposed water main relocation site.
Table 3.7-3 PCT 76 – Western Grey Box tall grassy woodland

PCT 76 – Western Grey Box tall grassy woodland
Vegetation Formation

Grassy Woodlands

Vegetation Class

Floodplain Transition Woodlands

Description

This vegetation community occurs in the proposed Lawry Park compound and
stockpile site. This community occurs as a tall open woodland dominated by
Western Grey Box (E. macrocarpa). Mugga Ironbark (E. sideroxylon) is also present
in the study area. The shrub layer is sparse with Flinders Range Wattle (Acacia
iteaphylla*), Bottlebrush (Callistemon spp.), and Hakea Wattle (Acacia hakeoides)
present.
The groundcover is low to moderate condition with native species including Wallaby
Grass (Rytidosperma bipartitum), Windmill Grass (Chloris truncate), Speargrass
(Austrostipa sp.), Ruby Saltbush (Enchylaena tomentose), and Black Roly Poly
(Sclerolaena muricate). Exotic species such as Onion Grass (Romulea rosea*),
Common Sowthistle (Sonchus oleraceus*), Geranium (Pelargonium sp.*) and
Pigface (Malephora crocea*) are also present.

Condition

Low - moderate condition.

Conservation Status

Forms part of the NSW Threatened ecological community (TEC) Inland Grey Box
Woodland in the Riverina (Grey Box Woodland). This community is listed as an
Endangered Ecological Community (EEC) under the Biodiversity Conservation Act
2016.
The vegetation is does not conform to the Commonwealth listed Grey Box Grassy
Woodlands and Derived Native Grasslands of South-eastern Australia under the
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). The
groundcover of the community is dominated by exotic species.

Fauna Habitat

Four hollow bearing trees occur in this community in the proposed modification
proposal area, these provide suitable habitat for hollow nesting birds, and mammals
including microbats.

Impact

None of the PCT 76 would be removed due to the placement of an exclusion zone
around this PCT.
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PCT 76 – Western Grey Box tall grassy woodland

Image

Figure 3.7-2 Example of PCT 76 within Lawry Park compound and stockpile site.
Table 3.7-4 PCT 454 - River Red Gum grassy chenopod open tall woodland

PCT 454 - River Red Gum grassy chenopod open tall woodland
Vegetation Formation

Semi-arid Woodlands (Grassy sub-formation)

Vegetation Class

Inland Floodplain Woodlands

Description

This vegetation community occurs in the proposed Cemetery Road compound and
stockpile site. This community occurs as a mid-high open woodland dominated by
River Red Gum (E. camaldulensis). Pepper Tree (Schinus mole*) is also present.
The shrub layer is sparse with Leafless Ballart (Exocarpos aphyllus), Ruby Saltbush
(Enchylaena tomentosa), Creeping Saltbush (Atriplex semibaccata) and Black Roly
Poly (Sclerolaena muricate) present.
The groundcover is low to moderate condition with native species including
Common Couch (Cynodon dactylon), Speargrass (Austrostips sp.), Peppercress
(Lepidium hyssopifolium), Oxalis (Oxalis sp.), Paspalidium (Paspalidium sp.) and
Prickly Saltwort (Salsola australis). Exotic species including Horehound (Marrubium
vulgare*), Rye Grass (Lolium sp.*), Wild Oats (Avena fatua*) were also present.

Condition

Low Condition (Understory has a high exotic component and is highly disturbed)

Conservation Status

This vegetation community does not form part of a threatened ecological community
(TEC) listed under the BC Act or EPBC Act.

Fauna Habitat

One hollow bearing tree and a stick nest are present in this community in the
proposed modification area. These provide suitable habitat for hollow nesting birds,
and mammals including microbats.

Impact area

About 1.42 ha of PCT 454 would be removed.

50 | Echuca-Moama Bridge (NSW) addendum review of environmental factors

PCT 454 - River Red Gum grassy chenopod open tall woodland

Image

Figure 3.7-3 Example of PCT 454 within Cemetery Road compound and stockpile site.

Planted Vegetation
Planted vegetation occurs parallel to Perricoota Road in Cemetery Road compound and stockpile site
(Figure 3.7-4). This planted vegetation includes Weeping Myall (Acacia pendula), and Red-stemmed
Wattle (Acacia rubida). About 0.11 ha of planted vegetation occurs in Cemetery Road compound and
stockpile site (Figure 3.7-12).
Planted vegetation occurs parallel to the eastern side of HW21 in Lawry Park compound and stockpile
site and throughout Lawry Park compound and stockpile site (Figure 3.7-5). This planted vegetation
includes Bog Gum (E. kitsoniana*), Spotted Gum (Corymbia maculate*), Lemon-scented Gum
(Corymbia citriodora*), Salmon Gum (E. salmonophloia*), Sugar Gum (E. cladocalyx*), Coral Gum (E.
torguata*), Blue Mallet (E. gardneri*), and Swamp Mallet (E. spathulate*). About 0.78 ha of planted
vegetation occurs in Lawry Park compound and stockpile site (Figure 3.7-13).

Figure 3.7-4 Planted vegetation within Cemetery Road compound and stockpile site.
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Figure 3.7-5 Planted vegetation within the Lawry Park Site.

Disturbed Grassland
Groundcover in the proposed Recreation Ground compound and stockpile site is a heavily disturbed
grassland (Figure 3.7-6). Common species include Rye grass (Lolium perenne*), Onion grass (Romulea
rosea*), Kikuyu Grass (Pennisetum clandestinum*), Wallaby Grass (Rytidosperma bipartitum), Curly
Windmill Grass (Enteropogon acicularis), Wild Oats (Avena fatua*), Common Couch (Cynodon
dactylon), Wireweed (Polygonum aviculare*), Quena (Solanum esuriale), Ruby Saltbush (Enchylaena
tomentose), Paterson’s Curse (Echium plantagineum*), Black Roly Poly (Sclerolaena muricate), Prickly
Saltwort (Salsola australis), and Fat hen (Chenopodium album*). About 1.85 ha of disturbed grassland
occurs in the Recreation Ground site (Figure 3.7-14).

Figure 3.7-6 Disturbed grassland within the Recreation Ground Site.
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3.7.3 Threatened flora
Five (5) threatened flora species have the potential to occur in the study area due to the presence
of suitable habitat (Attachment E). No threatened flora species were identified during the site
survey. Due to the timing of the site survey one of these species were unable to be surveyed for.
An assessment of significance (AoS) has been conducted for these species and concluded that
the proposed works are unlikely to have an adverse effect on the species such that a viable local
population is likely to be placed at risk of extinction (Attachment F).

3.7.4 Fauna
During the field surveys 17 bird species were recorded. No threatened fauna was observed during the
site survey. A species list has been provided in Attachment D.
Fauna habitat identified during the field survey is provided in Table 3.7-5 below.
Table 3.7-5 Fauna habitat and fauna resources identified within the study area.

Habitat
features

Description
Open Eucalypt woodland in the development site provides valuable foraging and
breeding habitat for native woodland fauna. In particular, the forest wetland along the
proposed water main relocation provides high quality valuable habitat for fauna and has
good connectivity with the surrounding locality.

Woodland
vegetation

Figure 3.7-7 Forested Woodland along the proposed water main replacement

Exotic
vegetation

Native grasses are scattered throughout the proposed modification area. These species
include Common Couch (Cynodon dactylon), Spear Grass (Austrostipa scabra), Wallaby
Grass (Rytidosperma bipartitum), Windmill Grass (Chloris truncata), and Curly Windmill
Grass (Enteropogon acicularis).
Native grasses provide valuable resources for a number of native fauna species
including native grass seed for birds and flowers for native pollinators.
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Habitat
features

Description
Exotic grasses and forbs are dominant in the proposed modification area. Species
include Rye grass (Lolium perenne*), Onion grass (Romulea rosea*), Kikuyu Grass
(Pennisetum clandestinum*), Wireweed (Polygonum aviculare*), Fat hen (Chenopodium
album*), and Horehound (Marrubium vulgare*). Exotic species also provide foraging and
nesting resources for native fauna in developed areas.

Figure 3.7-8 Typical groundcover within the proposed modification area.
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Habitat
features
Rocky
outcrops
and loose
rock

Description
There are no areas of loose rocks or rocky outcrops in the proposed modification area.

Fallen timber is limited in the proposed modification area. A large log and fallen timber
are present in Cemetery Road compound area.
Litter cover is abundant along the proposed water main relocation area. This provides
foraging resources for a number of native fauna species including small reptiles and
ground-dwelling birds.

Fallen
timber

Figure 3.7-9 Large log within Cemetery Road compound and stockpile \ site.
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Habitat
features

Description
Six hollow bearing trees and five stags were recorded in the proposed modification area.
These would provide nesting and/or roosting habitat for native fauna such as microbats.

Hollowbearing
trees

Figure 3.7-10 Example of a hollow-bearing tree within the proposed modification area.

3.7.5 Threatened fauna
Threatened species have been assessed via a threatened species evaluation (Attachment E), and seven
fauna species were assessed as having a moderate to high likelihood of occurrence based on available
habitat and the number and age of records in the locality. An AoS has been completed for each of these
species in the Echuca-Moama bridge crossing REF (refer to Appendix D of the REF).

3.7.6 Threatened ecological communities (TECs)
PCT 76 meets the criteria for the Endangered Ecological Community (EEC) ‘Inland Grey Box Woodland
in the Riverina, NSW South Western Slopes, Cobar Peneplain, Nandewar and Brigalow Belt South
Bioregions’ listed under the Biodiversity Conservation Act 2016 due to the presence of characteristic
species in the overstorey and/or understorey’. It does not meet the criteria for the federally listed ‘Grey
Box Grassy Woodlands and Derived Native Grasslands of South-eastern Australia under the
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). The groundcover of the
community at this site lacks a diverse range of native grasses and forbs and has a high exotic
component.
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An exclusion zone would be placed around PCT 76 to ensure that there will be no impact to the Inland
Grey Box Woodland EEC. An assessment of significance under part 7.3 of the BC Act is not required for
this EEC (refer to Figure 3.7-17).

3.7.7 Squirrel Glider Crossing of the Murray
Condition 10 in Section 7.2 of the submissions report states:
•
•
•
•

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.

To satisfy Condition 10 in the REF, a detailed design report was developed by Rodney van der Ree of
Ecology Infrastructure International Pty Ltd (EEI), an expert in Squirrel Glider Ecology. The report
determined that the proposed Squirrel Glider crossing across the Murray River “is not considered
necessary as Squirrel Gliders are likely to cross at narrow sections of the river. Unless genetic data
or other information collected during subsequent monitoring demonstrates the Murray River is a
significant barrier to the movement of the species, a rope bridge across the Murray River is not
required” (EEI 2019). The proposed modification removes the fauna crossing across the Murray
River.
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Figure 3.7-11 Biodiversity features within the proposed modification area.
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Figure 3.7-12 Biodiversity features within Cemetery Road Compound and stockpile Site.
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Figure 3.7-13 Biodiversity features within Lawry Park Compound and stockpile Site.
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Figure 3.7-14 Biodiversity features within the Recreation Ground Compound and stockpile Site.
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Figure 3.7-15 Biodiversity features within the Water main Relocation Site.
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3.7.8 Potential impact
The establishment of a compound and stockpile site across any/and or all three sites would result in
temporary disturbance to groundcover. There is also potential for the proposed modification to disturb
and remove native groundcover through the movement of equipment and materials around proposed
modification site during construction. The relocation of the water main along Forbes Street would involve
excavation removing groundcover, and soil. In addition, there would be the removal of mature vegetation
including one hollow bearing tree. The use of the existing track along Forbes Street would result in the
removal of groundcover, juvenile eucalypts and shrubs. The area of vegetation to be impacted by the
proposed work at each site is summarised in Table 3.7-6 below.
Table 3.7-6 Summary table of vegetation to be impacted.

Site

Plant community type

Area of native vegetation impacted
in this addendum REF (ha)

Cemetery Road Compound and
Stockpile Site

River Red Gum grassy chenopod
open tall woodland

1.41

Lawry Park Compound and
Stockpile Site

Planted vegetation

0.78

Recreation Ground Compound and
Stockpile Site

Disturbed grassland

1.85

River Red Gum-Black Box
Woodland

0.55

Water main relocation
Total

4.59

The majority of the vegetation to be impacted has been previously disturbed. In particular, Cemetery
Road and the Recreation Ground site have been heavily disturbed. The disturbance of this vegetation
constitutes the temporary loss of low-quality foraging habitat for native fauna. Connectivity would not be
affected by the 0.55 ha vegetation removal along the water main relocation and access track.
There would be no impact to the distribution of native vegetation locally or regionally. The proposed
modification would avoid vegetation removal where possible with the implementation of ‘exclusion zones’
(refer to Figure 3.7-16 and Figure 3.7-17) and no EEC’s would be impacted.
Assessments of significance (AoS) were completed for species that could potentially be impacted by the
proposed modification in the Echuca-Moama bridge crossing REF (refer to Appendix D of the REF). The
species relevant to this proposed modification include:
•
•
•
•
•
•
•

Brown Treecreeper.
Grey-crowned Babbler
Swift Parrot.
Superb Parrot.
Squirrel Glider.
Yellow-bellied Sheathtail-Bat.
Koala.

Additional AoS were considered not necessary for these species due to the temporary loss of a small
area of low-quality foraging habitat. The approved REF (refer to section 6.1.2 of the REF) expert review
indicated that the Corben’s Long-eared Bat would not occur on site.
An AOS was prepared for the Mueller Daisy. This species was not previously assessed under the REF
and could potentially be impacted by the proposed modification.
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Flora (Mueller Daisy)
An assessment of significance (Attachment F) was completed for the Mueller Daisy and concluded that
there is unlikely to be a significant impact due to:
•
•
•

The amount of habitat to be removed or disturbed by the proposed modification is relatively
small in the local context
The groundcover is frequently disturbed reducing the likelihood for occurrence.
No substantial contribution to any key threatening process would be expected.

3.7.9 Safeguards and mitigation measures
The mitigation measures outlined in the Echuca-Moama Bridge Crossing Submissions Report (29 April
2016) are applicable to this proposed modification. The following mitigation measures are additional and
are applicable to the proposed modification:
•
•

No removal or disturbance of vegetation would occur in areas marked as ‘Exclusion Zone’. Refer
to Figure 3.7-16 and Figure 3.7-17 for these exclusion zones areas.
Pruning is to be conducted in accordance with Australian Standard 4373 (2007) ‘Pruning of
Amenity Trees’ and RTA (2011) – ‘Biodiversity Guidelines Guide 4: Clearing of Vegetation and
Removal of Bushrock’.
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Figure 3.7-16 Biodiversity constraints within the Cemetery Road compound and stockpile site.
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Figure 3.7-17 Biodiversity constraints within the Lawry Park compound and stockpile site.
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3.8

Traffic and transport

3.8.1 Existing environment
Access to the proposed modification area would be via the public road network. Major access roads near
the area that will be used as transport routes will depend on the area that is being accessed. Potential
transport routes for each compound and stockpile site are detailed below and shown in Figure 3.8-1.
Access to Cemetery Road compound and stockpile site would be via:
•
•

HW21Perricoota Road or Boundary Road
Cemetery Road.

Access to Lawry Park compound and stockpile site would be via:
•

HW21.

Access to Recreation Ground compound and stockpile site would be via:
•
•
•

HW21
Boyes Street or Kirchhofer Street off Perricoota Road
Lignum Road off Perricoota Road.

Access to the water main relocation would be via:
•
•
•
•

HW21
Meninya Street
Boundary Road
Forbes Street.

3.8.2 Potential impact
The proposed works may temporarily interfere with the existing traffic arrangements in the area. There
may be some increase in traffic volume on local public roads during construction, but this is likely to be
minimal. Continued access would be maintained throughout construction.
Access to the Recreation Ground site via Kirchhofer Street would require traveling past the Moama
Anglican Grammar School, velodrome, and sporting fields. There is potential for noticeable impact to
traffic volumes to occur along this route, particularly during school drop-off/pick-up times and when
sporting events are being held. Park users utilising the recreational facilities in the surrounding area may
also be impacted by access to the Recreation Ground site and pedestrian access may be restricted.
No noticeable impact would occur to traffic volume on the local roads after the completion of the work.

3.8.3 Safeguards and mitigation measures
The mitigation measures outlined in the Echuca-Moama Bridge Crossing Submissions Report (29 April
2016) are applicable to this proposed modification. No additional or revised mitigation measures are
required.
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Figure 3.8-1 Potential access routes for the proposed works.

68 | Echuca-Moama Bridge (NSW) addendum review of environmental factors

3.9

Socio-economic issues

3.9.1 Existing environment
The proposed modification is located in the southern Riverina, recognised for its long agricultural history.
Echuca-Moama is a riverport town with a number of Australia’s heritage icons including the largest
paddle-steamer fleet. Echuca-Moama has a combined population of 20,205 (ABS 2016), with major
economic activities for agriculture, manufacturing and tourism. The gross regional product for the Murray
River LGA ending June 2017 was $637 million, with agriculture, forestry and fishing being the strongest
employer (REMPLAN, 2019). Local business surrounding the proposed modification area includes
shopping centres, hotel/motels, and various commercial and residential businesses.

3.9.2 Potential impact
The proposed modification has the potential to impact local residents of adjoining properties as a result
of:
•
•
•

Access (refer to Section 3.8 for assessment)
Air quality (Refer to Section 3.4 for assessment)
Noise (refer to Section 3.3 for assessment).

These impact would be temporary and minor, and with the implementation of appropriate mitigation
measures, the proposed modification would not pose any significant impact to local residents. The
proposed modification would have a positive socio-economic impact on Murray River LGA, with an
improved road network.

3.9.3 Safeguards and mitigation measures
The mitigation measures outlined in the Echuca-Moama Bridge Crossing Submissions Report (29 April
2016) are applicable to this proposed modification. No additional or revised mitigation measures are
required.

3.10 Landscape character and visual impact
3.10.1 Existing environment
Visual amenity is subjective to the extent that landscape features can be perceived differently by
different people. What some people may deem to be visually attractive, others may perceive as visually
intrusive.
The dominant visual characteristic of the region includes the Murray River, wineries, and agricultural
land used for cropping and grazing. The proposed modification area is located in a built-up area
comprised of residential dwellings, industrial premises, local businesses, hotels, schools, parks and
reserves. The Murray River, which is an important physical landscape also occurs in the proposed
modification area.
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3.10.2 Removal of mitigation measure imposed by the submissions
report
Condition 51 in Section 7.2 of the submissions report states:
“Before development starts, detailed design plans for the project must be prepared that achieve
a high-quality design outcome, which need to be submitted to and approved by the Victorian
Minister for Planning. The plans must be drawn to scale with dimensions and three copies must
be provided. The plans must include:
• A site layout plan showing the location of key elements of the project.
• Elevation plans showing the bridge approaches and structures, noise walls and any
retaining structures.
• A material and finishes schedule for the bridge structures, noise walls or other key
elements.
• Landscaping and planting within the project area along with a planting schedule.
Once endorsed, the plans must not be altered without the written consent of the Victorian
Minister for Planning.”
NSW is not bound by Victorian Planning law or Victorian guidelines addressing Landscape and visual
impact in Victoria. This mitigation measure is not a legal requirement of the project. The mitigation
measure from the submissions report is at odds with NSW guidelines for road development.
Relevant NSW federal, state and local planning identifies specific planning objectives relevant to NSW
landscape and visual amenity. Based on these planning objectives, the following specific assessment
criteria are relevant to the project:
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.
NSW would consult with VicRoads in relation to landscaping and visual assessment during the project.
•

The mitigation measure above is proposed to be removed from the suite of safeguards for the project.

3.10.3 Potential impact
Changes to the visual amenity of the proposed modification area will occur during construction.
Construction of the proposed modification would remove vegetation, involve trenching and pipelaying
and the establishment of stockpile and compound sites.
Visual impact associated with the proposed work would be temporary. Infrastructure associated with the
proposed work, with the possible exception of a sealed hardstand and fencing at Cemetery Road would
be removed after the completion of construction. The sealed hardstand area will be used for the
landowner’s future purposes. Stockpiled materials from the proposed modification will be managed in
accordance with the Roads and Maritime guidelines. This impact would be minor and consistent with the
evolving development of Moama, particularly on its western fringe.
The relocation of the water main may have temporary visual impact. During construction the visual
amenity of the surrounding area will be changed due to the presence of construction equipment and
vegetation removal. During operation, the visual amenity will be changed due to the permanent removal
of vegetation. The impact of this change is considered to be minimal and short-term. In the long term the
landscape character will be maintained by effective site rehabilitation including re-establishing
vegetation.
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The proposed above-ground infrastructure is typical of what might be expected in a suburban/industrial
setting. The proposed modification will maintain the existing landscape character as rehabilitation and
urban landscaping is part of the proposed modification.

3.10.4 Safeguards and mitigation measures
The mitigation measures outlined in the Echuca-Moama Bridge Crossing Submissions Report (29 April
2016) are applicable to this proposed modification. No additional or revised mitigation measures are
required.

3.11 Waste
3.11.1 Policy
Waste management would occur in accordance with the Waste Avoidance and Resource Recovery Act
2001 and Roads and Maritime’s Technical Guide: Management of Road Construction and Maintenance
Wastes 2016. The objectives of this the Waste Avoidance and Resource Recovery Act are:
a) To encourage the most efficient use of resources and to reduce environmental harm in
accordance with the principles of ecologically sustainable development.
b) To ensure that resource management options are considered against a hierarchy of the
following order:
i. Avoidance of unnecessary resource consumption.
ii. Resource recovery (including reuse, reprocessing, recycling, and energy recovery).
iii. Disposal.
c) To provide for the continual reduction in waste generation.
d) To minimise the consumption of natural resources and the final disposal of waste by
encouraging the avoidance of waste and the reuse and recycling of waste.
e) To ensure that industry shares with the community the responsibility for reducing and
dealing with waste.
f) To ensure the efficient funding of waste and resource management planning, programs,
and service delivery.
g) To achieve integrated waste and resource management planning, programs, and service
delivery on a State-wide basis.
h) To assist in the achievement of the objectives of the Protection of the Environment
Operations Act 1997.

3.11.2 Existing environment
Contaminated land
A search of the NSW EPA’s Contaminated Land Record and list of contaminated sites notified to the
EPA was carried out on 20 May 2019 (Attachment B). There are no recorded contaminated lands within
or next to the proposed works. The site visit did identify areas of potential contamination at the proposed
Recreation Ground and Cemetery Road compound site.
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Evidence of past disturbance including elevated land surfaces and waste materials (timber, metal,
concrete and plastic) were present at the Recreation Ground site (Figure 3.11-1), indicating the potential
for unconsolidated fill. Waste materials and the remains of a well that was part of a former residence
were present at the Cemetery Road site (Figure 3.11-2). Fragments of fibrous sheeting were also
identified around the well site; these materials may contain asbestos fibres (Figure 3.11-3).

Figure 3.11-1 Example of waste materials present at the Recreation Ground Site.

Figure 3.11-2 Remains of the well and waste material present at the Cemetery Road Site.
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Figure 3.11-3 Example of the fragments of fibrous sheeting identified at the Cemetery Road Site

3.11.3 Potential impact
The proposed modification has the potential to generate waste. The main waste streams likely from
construction of the proposed modification include:
•
•
•
•
•

Green waste from vegetation clearing, including weeds (mulch)
ENM, VENM, road aggregates, including excess stockpile/excavated materials
Solid waste - putrescible including, general office and personal waste from staff
Liquid wastes including chemicals and oils
Solid waste non-putrescible including, general construction waste.

Inappropriate disposal of construction wastes can impact on the visual amenity and cause pollution of
waterways and soil contamination. The proposed works are likely to result in the generation of
construction waste including fuels, oils and lubricants. Inappropriate storage and disposal of these
wastes may contaminate the land and affect its productivity.
The proposed work may generate up to 10 – 12 tonne of milled road pavement. This material would be
stockpiled and re-used in future road work, pedestrian walkways and cycleways.
There are not expected to be either significant quantities of waste, or any problems with its storage,
transport or disposal. All excavated material would be reused on site where practicable.

3.11.4 Safeguards and mitigation measures
The mitigation measures outlined in the Echuca-Moama Bridge Crossing Submissions Report (29 April
2016) are applicable to this proposed modification. The following mitigation measures are additional and
are applicable to the proposed modification:
•

A pre-construction land condition assessment and report would be conducted for all ancillary
facility locations. It would be done in line with the Environmental Procedure – Management of
Wastes on Roads and Maritime Services Land 2014. This preconstruction land condition report
would be included in the waste management plan for construction.
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3.12 Cumulative impact
3.12.1 Existing environment
Cumulative impact is incremental environmental impact caused by the combination of past, present, and
reasonably foreseeable future actions. Cumulative impacts accumulate over time, from one or more
sources. While impact may be insignificant in isolation, significant impacts may occur when individual
effects are considered in combination.
The assessment of cumulative impact in Project REF (Section 6.17) focused on the interaction of the
proposed activity with other projects in the vicinity of the proposed activity. The cumulative impact
assessment considered construction and operational impact. The cumulative impact was not found to be
significant.
The combined impact of the proposed modification and the Approved Project were considered.
A review of the NSW Department of Planning and Environment’s (DP&E) Major Project Register
conducted on 27 September 2019 identified two major development applications in the Murray River
LGA. These projects are the Limondale Solar Farm and Koondrook-Perricoota Forest Flood
Enhancement Works. Both projects have received approval from NSW DPIE. Limondale Solar Farm is
located at Balranald, about 240 km north-west of the proposed modification site. Koondrook-Perricoota
Forest Flood Enhancement Works is located about 60 km north-west of the proposed modification area.

3.12.2 Potential impact
The Echuca-Moama bridge crossing REF assessed a total of 5.08 ha of native vegetation would be
removed as a result of the works. An additional 1.78 ha would be removed as a result of the proposed
works in this addendum REF (Table 3.12-1). Given the major projects in the Murray River LGA are not in
close vicinity of the proposed modification area, the cumulative impact is considered to be minimal given
the approved project and the proposed modification will not have large additional impact.
Table 3.12-1 Summary table of native vegetation to be removed.

Plant Community Type
River Red Gum-Black Box
Woodland
Western Grey Box tall grassy
woodland
River Red Gum grassy chenopod
open tall woodland
River Red Gum herbaceous tall
open forest
Total
Cumulative Total

Area of native vegetation removed in
this addendum REF (ha)

Area of native vegetation
removed in the REF (ha)

0.55

1.95

0

0

1.41

0

0

3.13

1.96

5.08
7.04
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3.12.3 Safeguards and mitigation measures
The mitigation measures outlined in the Echuca-Moama Bridge Crossing Submissions Report (29 April
2016) are applicable to this proposed modification. No additional or revised mitigation measures are
required.
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4.

Consideration of State and Commonwealth
environmental factors

4.1

Environmental Planning and Assessment Regulation
2000 checklist

In addition to the requirements of the Is an EIS required?, the following factors listed in clause 228(2) of
the Environmental Planning and Assessment Regulation, 2000 have also been considered to assess the
likely impact of the proposed modification on the natural and built environment. This consideration is
required to comply with sections 5.5 and 5.7 of the Environmental Planning and Assessment Act 1979.
Environmental factor

Impact

Any environmental impact on a community?
The proposed work may cause minor short-term environmental impacts on the local
community, such as traffic delays and noise impact on local residents. The potential
impact would be minimised with the implementation of the safeguards outlined in
Section 2 of this report.
The proposed modification would have no environmental impact on a community in
the long term. Road users would benefit from safer travelling conditions and
improved travel times.

Minor negative short term
Major positive long term

Any transformation of a locality?
Nil
The proposed modification would not transform the locality, as work would generally
be limited to previously disturbed areas, with minimal vegetation removal and is
typical of works that would occur in a built-up area.
Any environmental impact on the ecosystems of a locality?
The proposed modification would have potential environmental impact on the
ecosystems of a locality. 1.96 ha of native vegetation would be removed including 1
hollow bearing tree. The potential impact would be minimised with the
implementation of the safeguards given in Section 3 of this report.

Minor negative long term

Any reduction of the aesthetic, recreational, scientific or other environmental quality
or value of a locality?
The proposed modification would reduce the aesthetic, recreational, scientific or
other environmental quality or value of the locality due to the restriction of public
access and use of the park areas. This would be temporary and all infrastructure
associated with the proposed work, with the exception of the sealed hardstand at
Cemetery Road would be removed after the completion of construction.

Minor negative short term

Any effect on a locality, place or building having aesthetic, anthropological,
Nil
archaeological, architectural, cultural, historical, scientific or social significance or
other special value for present generations?
The proposed modification would be unlikely to have an effect on a locality, place or
building of significance or other special value for present or future generations, as
the proposed modification would be confined to previously disturbed areas. Any
potential impact would be minimised with the implementation of the safeguards
given in Section 3 of this report.
Any impact on habitat of any protected fauna (within the meaning of the National
Parks and Wildlife Act 1974)?
The proposed modification would not have a significant impact on the habitat of any
protected or endangered fauna due to the limited scope of work for the proposed
activities and the implementation of the safeguards given in Section 3 of this report.

Minor negative long term
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Environmental factor

Impact

Any endangering of any species of animal, plant or other form of life, whether living
on land, in water or in the air?
The proposed modification would not endanger any species of animal, plant or
other form of life, whether living on land, in water or in the air due to the limited
scope of work for the proposed activities in an already disturbed environment and
the implementation of the safeguards given in Section 3 of this report.

Nil

Any long-term effects on the environment?
The proposed modification would have minor negative long-term effects on the
environment due to the removal of 1.96 ha of native vegetation. There are no
anticipated significant long-term effects on the environment from the maintenance
work due to the limited scope of these works and the implementation of the
safeguards given in Section 3 of this addendum REF.

Minor negative long term

Any degradation of the quality of the environment?
The proposed modification would potentially degrade the quality of the environment
in the short-term through the removal of trees and disturbance to groundcover. The
potential impact would be minimised with the implementation of the safeguards
given in Section 3 of this report and subsequent rehabilitation of the proposed
modification area.

Minor negative short term

Any risk to the safety of the environment?
The presence of a construction site has a number of inherent safety risks. The
proposed modification would have minimal risk to the safety of the environment due
to the limited scope of work and the potential impact would be minimised with the
implementation of the safeguards given in Section 3 of this report.

Minor negative short term

Any reduction in the range of beneficial uses of the environment?
Minor negative short term
The proposed modification would cause a minor reduction in the use of the road
and park/reserve from temporary road closures and/or stop-slow traffic
arrangements, and establishment of compound and stockpile sites. There would be
no long-term reduction in the range of beneficial uses of the environment as all
construction equipment/infrastructure would be removed after completion of the
works.
Any pollution of the environment?
The proposed modification would contribute to air pollution of the environment
through construction vehicle emissions and dust generation. Soil and water
pollution could occur in the event of fuel/oil spills and erosion/sedimentation during
rainfall events. The potential impact would be minimised with the implementation of
the safeguards in Section 3 of this report.

Minor negative short term

Any environmental problems associated with the disposal
of waste?
The waste generated during the proposed modification would be minimised then
contained and managed to promote reuse and where required, disposed to an
approved facility in accordance with the safeguards in Section 3 of this report. No
environmental problems are anticipated for the disposal of waste.

Minor negative long term

Any increased demands on resources, natural or otherwise which are, or are likely
Nil
to become, in short supply?
The proposed modification would not significantly increase demands on resources,
which are, or are likely to become, in short supply. Relatively small amounts of road
building materials would be required for the proposed work. The safeguards listed in
Section 3 of this report would be implemented to minimise any impact.
Any cumulative environmental effect with other existing or likely future activities?
The effects of the approved project and proposed modification would be minimal
due to the limited scope of work for the activities covered in this report. The
proposed modification would result in an additional disturbance area of a 1.96 ha of

Minor negative long term
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Environmental factor

Impact

native vegetation. No other major activities are currently planned in close vicinity of
the project area, and the potential impact on the environment would be minimised
with the implementation of the safeguards given in Section 3 of this report.
Any impact on coastal processes and coastal hazards, including those under
projected climate change conditions?
The proposed modification area will not have any impact on coastal processes or
hazards as it is over 500 km from the east coast of NSW.

4.2

Nil

Matters of national environmental significance checklist

Under the environmental assessment provisions of the EPBC Act, the following matters of national
environmental significance are required to be considered to:
•

assist in determining whether the proposed modification should be referred to the Australian
Government Department of the Environment and Energy

•

for nationally listed threatened species, ecological communities and migratory species,
whether the impact is significant and should be assessed via a Project REF.

Factor

Impact

(a) Any impact on a World Heritage property?
Nil
A search of the Protected Matters Search Tool (PMST) revealed that there are no
World Heritage properties within 10 km of the proposed modification area.
(b) Any impact on a National Heritage place?
Nil
A search of the PMST revealed that there is 1 National Heritage Place within 10 km
of the proposed modification area. Echuca Wharf is located about 1 kilometre
south-west of the water main relocation. No works would affect this National
Heritage Place.
(c) Any impact on a wetland of international importance (often called Nil
‘Ramsar’ wetlands)?
A search of the PMST found four wetlands of international importance within the
same catchment as the proposed modification:
• Banrock Station wetland complex – 400-500 kilometre upstream.
• Gunbower forest – 10-20 kilometre upstream.
• Hattah-Kulkyne Lakes – 200-300 kilometre upstream.
• NSW Central Murray State Forest – within 10 kilometres.
• Riverland – 400-500 kilometre upstream.
• The Coorong, and Lakes Alexandrina and Albert wetland – 400-500 kilometre
upstream.
The proposed work is unlikely to impact on these wetlands given the minimal scope
of the work and no work will occur within or next to these areas.
(d) Any impact on the Great Barrier Reef Marine Park?
Nil
The proposed modification does not occur within the Great Barrier Reef Marine
Park area.
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Factor

Impact

(e) Any impact on nationally threatened species, or ecological communities? Minor negative
The following threatened species may be impacted by the proposed modification
work:
•

Swift Parrot

•

Superb Parrot

•

Koala

•

Mueller Daisy

Assessments of significance showed that the impact is not likely to be significant,
given that the proposed work is small in scale and is located in a previously
disturbed environment (refer to Appendix F and Appendix D of the REF).
(f) Any impact on threatened migratory species?
No migratory species would be impacted by the proposed modification work.

Nil

(g) Any impact on a Commonwealth marine area?
The proposed work would not have any impact on a Commonwealth marine area.

Nil

(h) Does the proposal involve a nuclear action (including uranium mining)?
The proposed modification would not involve a nuclear action.

Nil

(i) Any impact on a water source, in relation to coal seam gas development
and large coal mining development?
The proposed modification does not involve coal seam gas or large coal mining
development. And would not have an impact on a water source.
(j) Other matters protected - impact (direct or indirect) on Commonwealth
land?
A search of the PMST found 2 areas of Commonwealth land within the vicinity of
the prop proposed modification area. The proposed work is unlikely to impact on
these areas given no work will occur within these areas.
A commonwealth agency is not the proponent.
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5.

Summary of additional or revised safeguards

Safeguards
Soil

The mitigation measures outlined in the Echuca-Moama Bridge Crossing
Submissions Report (29 April 2016) are applicable to this proposed
modification. No additional or revised mitigation measures are required.

Waterways and water
quality

The mitigation measures outlined in the Echuca-Moama Bridge Crossing
Submissions Report (29 April 2016) are applicable to this proposed
modification. The following mitigation measures are additional and are
applicable to the proposed modification:
•
Appropriate erosion and sediment controls would be installed
before the start of works in accordance with the technical
document, Landcom (2006) Edition 4 ‘Managing Urban
Stormwater: Soils & Construction’ (the Blue Book).

Noise and vibration

The mitigation measures outlined in the Echuca-Moama Bridge Crossing
Submissions Report (29 April 2016) are applicable to this proposed
modification. The following mitigation measures are additional and are
applicable to the proposed modification:
•

Air quality

Work that is performed outside normal work hours or on
Sundays or public holidays must implement measures to minimise
noise impact and be in accordance with the Roads and Maritime
Construction Noise and Vibration Guideline (2016) and Roads and
Maritime Construction Noise Calculator (2016).

The mitigation measures outlined in the Echuca-Moama Bridge Crossing
Submissions Report (29 April 2016) are applicable to this proposed
modification. The following mitigation measures are additional and are
applicable to the proposed modification:
•

Where dust is visible outside the proposed modification boundary
area, measures to supress dust such as watering would be
utilised.

•

Regular watering along the unsealed sections of Kirchhofer Street
and Lignum Road would occur when these roads are used by
construction vehicles.

Non-Aboriginal heritage

The mitigation measures outlined in the Echuca-Moama Bridge Crossing
Submissions Report (29 April 2016) are applicable to this proposed
modification. No additional or revised mitigation measures are required.

Aboriginal heritage

The mitigation measures outlined in the Echuca-Moama Bridge Crossing
Submissions Report (29 April 2016) are applicable to this proposed
modification. No additional or revised mitigation measures are required.

Biodiversity

The mitigation measures outlined in the Echuca-Moama Bridge Crossing
Submissions Report (29 April 2016) are applicable to this proposed
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Safeguards
modification. The following mitigation measures are additional and are
applicable to the proposed modification:
•

No removal or disturbance of vegetation would occur in areas
marked as ‘Exclusion Zone’. Refer to Figure 3.7-16 and Figure
3.7-17 for these exclusion zones areas.

•

Pruning is to be conducted in accordance with Australian
Standard 4373 (2007) ‘Pruning of Amenity Trees’ and RTA (2011)
– ‘Biodiversity Guidelines Guide 4: Clearing of Vegetation and
Removal of Bushrock’.

Traffic and transport

The mitigation measures outlined in the Echuca-Moama Bridge Crossing
Submissions Report (29 April 2016) are applicable to this proposed
modification. No additional or revised mitigation measures are required.

Socio-economic

The mitigation measures outlined in the Echuca-Moama Bridge Crossing
Submissions Report (29 April 2016) are applicable to this proposed
modification. No additional or revised mitigation measures are required.

Landscape character and
visual amenity

The mitigation measures outlined in the Echuca-Moama Bridge Crossing
Submissions Report (29 April 2016) are applicable to this proposed
modification. No additional or revised mitigation measures are required.

Waste

The mitigation measures outlined in the Echuca-Moama Bridge Crossing
Submissions Report (29 April 2016) are applicable to this proposed
modification. The following mitigation measures are additional and are
applicable to the proposed modification:
•

Cumulative impact

A pre-construction land condition assessment and report would
be conducted for all ancillary facility locations. It would be done in
line with the Environmental Procedure – Management of Wastes
on Roads and Maritime Services Land 2014. This preconstruction
land condition report would be included in the waste management
plan for construction.

The mitigation measures outlined in the Echuca-Moama Bridge Crossing
Submissions Report (29 April 2016) are applicable to this proposed
modification. No additional or revised mitigation measures are required.
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6.

Licences, permits or approvals

There are no changes to the licences or approvals required for the proposed modification specified in the
submissions report and the REF.
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7.

Conclusion

All relevant safeguards identified in the Echuca-Moama Bridge Crossing REF (29 April 2016) and
Echuca-Moama Bridge Crossing Submissions Report would be applied to this work. Additional/revised
safeguards have been identified as set out in this addendum REF.
Division 5.1 of the Environmental Planning and Assessment Act 1979 (EP&A Act) applies to the
proposed modification. The proposed modification has been reviewed in the context of the EchucaMoama Bridge Crossing REF (29 April 2016) and considered against the requirements of sections 5.5
and 5.7 of the (EP&A Act).
In considering the proposed modification this assessment has examined and taken into account to the
fullest extent possible, all matters affecting or likely to affect the environment by reason of that activity as
addressed in this addendum REF and associated information. This assessment is considered to be in
accordance with the factors specified in the guidelines, Is an EIS Required? Best Practice Guidelines for
Part 5 of the Environmental Planning and Assessment Act 1979 (DUAP 1996) and Roads and Related
Facilities (DUAP 1996) and the factors under clause 228 of the Environmental Planning and Assessment
Regulation 2000.
The Echuca-Moama Bridge Crossing REF (29 April 2016) including the proposed modification described
in this addendum REF will have some environmental impact which can be ameliorated satisfactorily.
Having regard to the safeguards and management measures proposed, this assessment has considered
that this impact is unlikely to be significant and therefore an environmental impact statement does not
need to be prepared, and approval for the proposed modification does not need to be sought under
Division 5.2 of the EP&A Act.
The assessment has considered the potential impact of the proposed modification on the biodiversity
values listed under the Biodiversity Conservation Act 2016 and the Fisheries Management Act 1994.
The Echuca-Moama Bridge Crossing REF (29 April 2016) including the proposed modification described
in this addendum REF will not significantly affect biodiversity values listed under the Biodiversity
Conservation Act 2016. Therefore, the concurrence of DPIE and a Species Impact Statement or a
Biodiversity Development Assessment Report (BDAR) is not required.
In addition to the above, the assessment considered the effect of the proposed modification on:
•
•
•
•

Conservation agreements under the National Parks and Wildlife Act 1974.
Plans of management under the National Parks and Wildlife Act 1974.
Biodiversity stewardship sites under the Biodiversity Conservation Act 2016.
Wilderness areas under the Wilderness Act 1987.

The assessment has also addressed the potential impact of the proposed modification on matters of
national environmental significance and any impact on the environment of Commonwealth land and
concluded that there will be no significant impact. Therefore, there is no need for a referral to be made to
the Australian Government Department of the Environment and Energy for a decision by the
Commonwealth Minister for the Environment and Energy on whether assessment and approval is
required under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) or for
application of the EPBC Act Strategic Assessment for Roads and Maritime Activities assessed under
Part 5 of the EPBC Act.
This addendum REF is considered to be of adequate quality and meets all relevant requirements.
The proposed modification has been characterised in the context of the Echuca-Moama Bridge Crossing
and is considered to be consistent with that project’s objectives and key features. While the proposed
modification would increase the overall environmental impact of the determined project, it is substantially
the same as the proposed modification described and assessed in the determined REF and does not
constitute
an
entirely
new
activity.
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8.

Certification

This addendum REF provides a true and fair description of the scope and potential impact of the
proposal to modify the Echuca-Moama Bridge Crossing. The modification includes minor project
boundary adjustments to the approved Echuca-Moama Bridge Crossing (29 April 2016), installation of
compound and stockpile construction ancillary facilities, utility adjustment and removal of a limited
amount of vegetation.

Prepared by

______________________________
Jessie Whieldon
Environmental Consultant
NGH

Reviewed by:

______________________________
Michial Sutherland
Manager, Riverina and Western NSW
NGH
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10.

Attachments
Attachment A – Consultation

Artist's impression of the proposed intersection
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Echuca Moama Bridge
Moama intersection upgrade
Pop-up session

I September 2018

Roads and Maritime Services and the Victorian Major Road Projects Authority are building a
second $280 million Murray River crossing between Moama (NSW) and Echuca (Victoria).
Roads and Maritime is currently finalising designs for the Moama intersection upgrade, which will connect the Cobb
Highway at Perricoota Road in Moama to the Murray Valley Highway and Warren Street in Echuca. Project team
members will be at the Moama Marketplace to answer your questions and provide further information.

Pop-up information session
When: Saturday 8 September 2018 Where: Moama Marketplace, corner Perricoota Road and Cobb Highway, Moama
Time: Drop in any time between 9am and 2pm
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Sorry we missed you
August 2018

Roads and Maritime Services and VieRoad:l_are
building a second Murray River crossing betvveen
Moama (NSW) and Echuca (Victoria).
We are currently finalising designs for the Moama
intersection upgrade , which will connect the Cobb
Highway at Perricoota Road in Moama to the Murray
Valley Highway and Warren Street in Echuca.
Our project team was in your area today to talk to
you about the proposal.

If you would like further details on the proposal
or would like to meet with our project team
to discuss your concerns, please contact our
project manager on 0413 583 477.

Pop-up information session:
A pop-up information session will be held at the
Moama Marketplace to answer your questions and
provide further information.

When: Saturday 1 September 2018
Where: Moama Marketplace
Time: Drop in any time between 9am and 2pm

m

131 450

If you need help understanding the information, please
con tact the Tr ans lat ing and Interpreting Service on
131450 and ask them to call us on 1300 761 923
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Transport
Roads & Maritime
Services

NSW

GOVERNMENT

File Number: SF2013/003560

Meeting Minutes
Meeting title

Council Meeting- Cobb Highway Moama Intersections Improvement

Date and time

8 May 2019 commencing at 9.30am

Venue

Lawry Park, Cobb Highway, Moama

Chairperson

Rick Koschel, Project Manager

Attendees

See section 1 .1 below

1.

Introduction and purpose of meeting

1.1

Attendees

All attendees are listed below:
•
•
•
•
•
•
•
1.2

RMS Project Manager- Rick Koschel
RMS Project Engineer - Lachlan Roder
RMS Senior Environment Officer - Michael Suidgeest
MRC, Manager Engineering Operations - Frederick Groenewald
MRC, Manager Parks & Open Spaces - Luke Keogh
MRC Manager Engineering Services - Malcolm France
MRC, Asset & Subdivision Engineer - Jack Bond
Purpose

Rick Koschel advised the purpose of meeting was to:
•
•
•

Discuss proposed site compound and stockpile location ;
Progress update on landscaping design ; and
Maintenance Boundaries and handover.

rms .nsw.gov.au
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2.

Site compound and stockpile sites

2. 1

Lawry Park

The following points summarise discussion and way forward with the above mentioned land:
•
•
•

•

2. 2

Council advise that use of the Lawry Park area can be leased from council for the
purpose of a site compound.
RMS Property to prepare a draft lease agreement and negotiate with council in
relation to lease amount.
The lease agreement will include detail on the following:
o Pedestrian access to be maintained through Lawry Park
o Area to be reinstated to existing condition following completion of works.
o Existing services to be protected or avoided .
RMS is preparing an Addendum REF to provide conditional planning approval for the
use of Lawry Park as a potential compound area .

Cemetery Road vacant block
•

2.3

Area currently being assessed for potential Aboriginal Heritage . Outcome of these
investigations will determine if this site will be made available to the construction
contractor for either stockpiling or site facilities.

Recreation Precinct stockpile site
•
•
•

3.

Council confirmed the area shown on the attached map is available for use by RMS
and their contractor for stockpiling of material.
RMS is preparing an Addendum REF to provide conditional planning approval for the
use of the Council's recreation precinct as a temporary stockpile area.
Options for access to site were discussed. Currently there are 4 options available,
Including:
o Access off Perricoota Rd past sports grounds.
o Access off Kirchhofer St past school and sporting fields
o Access via Lignum Rd
o Access via Racecourse Ln

Landscape Design update
•
•
•

4.

As of this meeting design is still at 20% completion. RMS to provide updated design
once available.
Council confirmed irrigation of newly landscaped areas is required and that water
supplied from Council mains would need to be metered.
RMS to engage Planright to prepare irrigation designs once the landscape design is
at 80% complete. Irrigation design will be provided to council with the final landscape
design.

Asset handover and maintenance boundaries
•
•

Construction of the new Intersections would result in a change to the location of the
Cobb Highway which will impact on maintenance responsibilities.
Newly constructed works are proposed to be handed over at construction completion
to both Council and RMS Asset section in accordance with the tabled work limits
drawings. It was noted that at this time the Cobb Highway in Murray River Council
area was maintained by Council under a Road Maintenance Council Contract.

rms.nsw.gov.au

2
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Attachment B – Background searches
Protected Matters Search (within 10 km radius from the proposed modification area)
Australian Government
Department of the Environment and Energy

EPBC Act Protected Matters Report
This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.
Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.
Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.

Report created 13/05/19 14:36:25

summary
.D..e.1aiJ..s.
Matters of NES

Other Matters Protected by the EPBC Act
Extra Information

Caveat
Acknowledgements

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

Buffer 1oOKm

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

World Heritage Properties:

None

National Heritage Places:
Wetlands of International Importance:

6

Great Barrier Reef Marine Park:

None

Commonwealth Marine Area:

None

Listed Threatened Ecological Communities:

5

Listed Threatened Species:

31

Listed Migratory Species:

13

Other Matters Protected by the EPBC Act
This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land , or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land , the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land:

2

Commonwealth Heritage Places:

None

Listed Marine Species:

20

Whales and Other Cetaceans:

None

Critical Habitats:

None

Commonwealth Reserves Terrestrial:

None

Australian Marine Parks:

None

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

State and Territory Reserves:

5

Regional Forest Agreements:

None

Invasive Species:

31

Nationally Important Wetlands:
Key Ecological Features (Marine)

None
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Details
Matters of National Environmental Significance
National Heritage Properties

[ Resource Information ]

Name
Historic
Echuca Wharf

State

Status

VIC

Listed place

Wetlands of International Importance (Ramsar)

[ Resource Information

l

Proximity
400 - 500km upstream
10- 20km upstream
200 - 300km upstream
Within 10km of Ramsar
400 - 500km upstream
400 - 500km upstream

Name
Banrock station wetland complex
Gunbower forest
Hattah-kulkyne lakes
Nsw central murray state forests
Riverland
The coorong and lakes alexandrina and albert wetland

Listed Threatened Ecological Communities

[ Resource Information ]

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

Status
Endangered

Critically Endangered

Weeping Myall Woodlands

Endangered

White Box-Yellow Box-Blakely's Red Gum Grassy
Woodland and Derived Native Grassland

Critically Endangered

Endangered

Listed Threatened Species

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

[ Resource Information ]
Status

Type of Presence

Endangered

Species or species habitat
likely to occur within area

Calidris ferruginea
Curlew Sandpiper [856]

Critically Endangered

Species or species habitat
may occur within area

Grantiella picta
Painted Honeyeater [470]

Vulnerable

Species or species habitat
likely to occur within area

Swift Parrot [744]

Critically Endangered

Species or species habitat
likely to occur within area

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Critically Endangered

Species or species habitat
may occur within area

Pedionomus torquatus
Plains-wanderer [906]

Critically Endangered

Species or species habitat
likely to occur

Name
Birds
Botaurus poiciloptilus
Australasian Bittern [1001]

LaJhamus discolor
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Name

Status

Type of Presence
within area

Endangered

Extinct within area

Vulnerable

Species or species habitat
known to occur within area

Endangered

Species or species habitat
likely to occur within area

Fish
Bidyanus bidyanus
Silver Perch, Bidyan [76155]

Critically Endangered

Species or species habitat
known to occur within area

Craterocephalus fluviatilis
Murray Hardyhead [56791]

Endangered

Species or species habitat
may occur within area

Pezoporus occidentalis
Night Parrot [59350]
Polytelis swainsonii
Superb Parrot [738]

Rostratula australis
Australian Painted-snipe, Australian Painted Snipe
[77037]

Galaxias rostratus
Flathead Galaxias , Beaked Minnow, Flat-headed
Galaxias, Flat-headed Jollytail, Flat-headed Minnow
[84745]
Maccullochella peelii
Murray Cod [66633]

Critically Endangered

Species or species habitat
known to occur within area

Vulnerable

Species or species habitat
known to occur within area

Macguaria australasica
Macquarie Perch [66632]

Endangered

Species or species habitat
may occur within area

Vulnerable

Species or species habitat
likely to occur within area

Critically Endangered

Species or species habitat
may occur within area

Vulnerable

Species or species habitat
may occur within area

Vulnerable

Species or species habitat
may occur within area

Frogs
Litoria raniformis
Growling Grass Frog, Southern Bell Frog, Green and
Golden Frog, Warty Swamp Frog [1828]
Insects
Synemon plana
Golden Sun Moth [25234]

Mammals
Nyctophilus corbeni
Corben's Long-eared Bat, South-eastern Long-eared
Bat [83395]
Petauroides volans
Greater Glider [254]

Phascolarctos cinereus (combined populations of Qld NSW and the ACT)
Koala (combined populations of Queensland, New
Vulnerable
South Wales and the Australian Capital Territory)
[85104]
Pseudomys fumeus
Smoky Mouse, Konoom [88]
Endangered

Pteropus poliocephalus
Grey-headed Flying-fox [186]

Plants
Amphibromus fluitans
River Swamp Wallaby-grass, Floating Swamp
Wallaby-grass [19215]
Brachyscome muelleroides
Mueller Daisy [15572]

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Vulnerable

Foraging, feeding or related
behaviour may occur within
area

Vulnerable

Species or species habitat
known to occur within area

Vulnerable

Species or species habitat
may occur within area
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Status

Type of Presence

Endangered

Species or species habitat
likely to occur within area

Vulnerable

Species or species habitat
likely to occur within area

Critically Endangered

Species or species habitat
known to occur within area

Pterostylis despectans
Lowly Greenhood [6272]

Endangered

Species or species habitat
may occur within area

Sclerolaena napiformis
Turnip Copperburr [11742]

Endangered

Species or species habitat
known to occur within area

Vulnerable

Species or species habitat
likely to occur within area

Swainsona plaqiotropis
Red Darling-pea, Red Swain son-pea [10804]

Vulnerable

Species or species habitat
likely to occur within area

Reptiles
Delma impar
Striped Legless Lizard [1649]

Vulnerable

Species or species habitat
may occur within area

Name
Caladenia tensa
Greencomb Spide r-orchid, Rigid Spider-orchid [24390]

Myriophyllum porcatum
Ridged Water-milfoil [19919]

Pimelea spinescens subsp . spinescens
Plains Rice-flower, Spiny Rice-flower, Prickly Pimelea
[21980]

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

isted Migratory Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name
Threatened
Type of Presence
Migratory Marine Birds
Apus pacificus
Fork-tailed Swift [678]
Species or species habitat
likely to occur within area

Migratory Terrestrial Species
Hirundapus caudacutus
White-throated Needletail [682]

Species or species habitat
may occur within area

Motacilla flava
Yellow Wagtail [644]

Species or species habitat
may occur within area

Myiaqra cyanoleuca
Satin Flycatcher [612]

Species or species habitat
likely to occur within area

Rhipidura rufifrons
Rufous Fantail [592]

Species or species habitat
known to occur within area

Migratory Wetlands Species
Actitis hypoleucos
Common Sandpiper [59309]

Species or species habitat
may occur within area

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris ferruginea
Curlew Sandpiper [856]

Species or species habitat
may occur within area

Critically Endangered

Species or species habitat
may occur within area
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Name
Calidris melanotos
Pectoral Sandpiper [858]

Threatened

Type of Presence
Species or species habitat
may occur within area

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

Species or species habitat
may occur within area

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Critically Endangered

Pandion haliaetus
Osprey [952]

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Tringa nebularia
Common Greenshank, Greenshank [832]

Species or species habitat
likely to occur within area

Other Matters Protected by the EPBC Act
Commonwealth Land

[ Resource Information ]

The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to
the unreliability of the data source , all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land
department for further information.
Name
Commonwealth Land - Australian Telecommunications Corporation
Defence - BOBDUBI BARRACKS - ECHUCA

[ Resource Information l

Listed Marine Species

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name
Threatened
Type of Presence
Birds
Actitis hypoleucos
Species or species habitat
Common Sandpiper [59309]
may occur within area

Apus pacificus
Fork-tailed Swift [678]

Species or species habitat
likely to occur within area

Ardea alba
Great Egret, White Egret [59541]

Species or species habitat
known to occur within area

Ardea ibis
Cattle Egret [59542]

Species or species habitat
may occur within area

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris ferruginea
Curlew Sandpiper [856]

Calidris melanotos
Pectoral Sandpiper [858]

Chrysococcyx osculans
Black-eared Cuckoo [705]

Species or species habitat
may occur within area

Critically Endangered

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area
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Name
Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Threatened

Type of Presence
Species or species habitat
may occur within area

Haliaeetus leucogaster
White-bellied Sea-Eagle [943]

Species or species habitat
known to occur within area

Hirundapus caudacutus
White-throated Needletail [682]

Species or species habitat
may occur within area

Lathamus discolor
Swift Parrot [744]

Critically Endangered

Merops ornatus
Rainbow Bee-eater [670]

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Motacilla flava
Yellow Wagtail (644]

Species or species habitat
may occur within area

Myiaqra cyanoleuca
Satin Flycatcher [612]

Species or species habitat
likely to occur within area

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Critically Endangered

Pandion haliaetus
Osprey (952]

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Rhipidura rufifrons
Rufous Fantail [592]

Species or species habitat
known to occur within area

Rostratula benghalensis (sensu lato)
Painted Snipe [889]

Endangered*

Tringa nebularia
Common Greenshank, Greenshank [832]

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Extra Information

r Resource Information l

State and Territory Reserves
Name
Echuca West B.R.
Goulburn River
Murray Valley
River Murray Reserve
River Murray Reserve (non-PV)

State
VIC
VIC
NSW
VIC
VIC

r Resource Information J

Invasive Species

Weeds reported here are the 20 species of national significance (WoNS) , along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig , Water Buffalo and Cane Toad. Maps from
Landscape Health Project, National Land and Water Resouces Audit, 2001.
Name
Birds
Acridotheres tristis
Common Myna, Indian Myna [387]

Status

Type of Presence

Species or species
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Status

Name

Alauda arvensis
Skylark [656]

Species or species habitat
likely to occur within area

Anas platyrhynchos
Mallard [974]

Species or species habitat
likely to occur within area

Carduelis carduelis
European Goldfinch [403]

Species or species habitat
likely to occur within area

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

Passer domesticus
House Sparrow [405]

Species or species habitat
likely to occur within area

Streptopelia chinensis
Spotted Turtle-Dove [780]

Species or species habitat
likely to occur within area

Sturnus vulgaris
Common Starling (389]

Species or species habitat
likely to occur within area

Turdus merula
Common Blackbird , Eurasian Blackbird [596]

Capra hircus
Goat [2]

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

Lepus capensis
Brown Hare [127]

Mus musculus
House Mouse [120]

Oryctolagus cuniculus
Rabbit, European Rabbit [128]

Rattus rattus
Black Rat, Ship Rat (84]

Sus scrofa
Pig [6]

Vulpes vulpes
Red Fox, Fox (18]

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Passer montanus
Eurasian Tree Sparrow [406]

Mammals
Canis lupus familiaris
Domestic Dog (82654]

Type of Presence
habitat likely to occur within
area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species
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Status

Name

Plants
Asparagus asparagoides
Bridal Creeper, Bridal Veil Creeper, Smilax , Florist's
Smilax, Smilax Asparagus [22473]
Asparagus scandens
Asparagus Fern , Climbing Asparagus Fern [23255]

Chrysanthemoides monilifera
Bitou Bush , Boneseed [18983]

Type of Presence
habitat likely to occur within
area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Genista monspessulana
Montpellier Broom, Cape Broom , Canary Broom ,
Common Broom, French Broom, Soft Broom [20126]
Lycium ferocissimum
African Boxthorn, Boxthorn [19235]

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Nassella neesiana
Chilean Needle grass [67699]

Species or species habitat
likely to occur within area

Opuntia spp.
Prickly Pears (82753]

Species or species habitat
likely to occur within area

Rubus fruticosus aggregate
Blackberry, European Blackberry [68406]

Species or species habitat
likely to occur within area

Sagittaria platyphylla
Delta Arrowhead , Arrowhead , Slender Arrowhead
[68483]

Species or species habitat
likely to occur within area

Salix spp. except S.babylonica , S.x calodendron & S.x reichardtii
Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]

Species or species habitat
likely to occur within area

Solanum elaeagnifolium
Silver Nightshade , Silver-leaved Nightshade , White
Horse Nettle, Silver-leaf Nightshade , Tomato Weed ,
White Nightshade , Bull-nettle, Prairie-berry,
Satansbos, Silver-leaf Bitter-apple, Silverleaf-nettle,
Trompillo (12323]
Ulex europaeus
Gorse, Furze (7693]

Nationally Important Wetlands
Name
Lower Gou Iburn River Floodplain

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

[ Resource Information ]
State
VIC

98 | Echuca-Moama Bridge (NSW) addendum review of environmental factors

Caveat
The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and StatefTerritory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making

a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

Threatened, migratory and marine species distributions have been derived through a variety of methods. Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04

or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc). In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:

- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent
Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates
-36.11494 144.75308,-36.11494 144.75652,-36.12416 144.75652,-36.12416 144.75308,-36.11494144.75308
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BioNet records within a 10 km radius from the proposed modification area
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Terrestrial Groundwater Dependent Ecosystems
Groundwater Dependent Ecosystems Atlas

Australian Government

Terrestrial GOE

Terrestrial GOE (no data)

~ No ecosystems analysec
Known GOE
(regional study)
High potential GOE
(regional study)
Moderate potential GOE
( regional study)
Low potential GOE
( regional study)
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(national assessment)
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,_
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Data Source: Bureau of Meteorology,
Geoscience Austra lia and State/Territory
lead water agencies. Refer to metadata for
further information: Click here

Austra lian Albers GDA94

~
Date: 20 May, 2019

102 | Echuca-Moama Bridge (NSW) addendum review of environmental factors

Aquatic Groundwater Dependent Ecosystems
Groundwater Dependent Ecosystems Atlas

Australian Government

Aquatic GOE

• Bureau of Meteorology
Aquatic GOE

Known GOE
(regional study)
High potential GOE
( regional study)
Moderate potential GO E
(regional study)
Low potential GOE
( regional study)
Unclassified potential G[
(regional study)
High potential GOE
(national assessment)
Moderate potential GOE
(national assessment)

•
•

•

Low potential GOE
(national assessment)
Unclassified potential G[
(national assessment)

N

A

ECHUCA
■

1:72,814
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1

3

Data Source: Bureau of Meteorology,
Geoscience Austra lia and StatefTerritory
lead water agencies . Refer to metadata for

further information: Click here

-

Australian Albers GDA94

Date: 20 May, 2019

103 | Echuca-Moama Bridge (NSW) addendum review of environmental factors

EPA Contaminated Land Search
DECCW I Search results

5/20/2019
Home Contaminated land Record of notices

Search results
Your search for: LGA: Murray Shire Council
Search Again
Refine Search
did not find any records in our database.

earch TIP
If a site does not appear on the record it may still be affected by
contamination. For example :
•

•

•

0 search for a
pecific site , search
Contamination may be present but the site has not been regulated by by LGA (local
the EPA under the Contaminated Land Management Act 1997 or the
overnment area)
Environmentally Hazardous Chemicals Act 1985.
nd carefully

The EPA may be regulating contamination at the site through a licence r-et~w all sites
or notice under the Protection of the Environment Operations Act 1997 ,s e ·
(POEO Act).
Contamination at the site may be being managed under the .l:lliUlilillg, ··· more search ti RS
Qrocess .

More information about particular sites may be available from:
•

The POEO gublic register

•

The appropriate planning authority: for example, on a planning certificate issued by the
local council under section 149 of the Environmental Planning and Assessment Act.

See What's in the record and What's not in the record .
If you want to know whether a specific site has been the subject of notices issued by the EPA
under the CLM Act, we suggest that you search by Local Government Area only and carefully
review the sites that are listed.
This public record provides information about sites regulated by the EPA under the
Contaminated Land Management Act 1997, including sites currently and previousl y regulated
under the Environmentally Hazardous Chemicals Act 1985. Your inquiry using the above
search criteria has not matched any record of current or former regulation. You should
consider searching again using different criteria . The fact that a site does not appear on the
record does not necessarily mean that it is not affected by contamination. The site may have
been notified to the EPA but not yet assessed, or contamination may be present but the site
is not yet being regulated by the EPA. Further information about particular sites may be
available from the appropriate planning authority, for example, on a planning certificate
issued by the local council under section 149 of the Environmental Planning and Assessment
Act. In addition the EPA may be regulating contamination at the site through a licence under
the Protection of the Environment Operations Act 1997. You may wish to search the POEO
_gublic register@

20 May 201 9

For business
and industry ,,,_
For local
government""
Contact us

\.

131 555 (tel:131555)

II

info@epa.nsw.gov.au (mailto:info@epa.nsw.gov.au)

□

EPA Office Locations (https://www.epa.nsw.gov.au/about-us/contact-us/locations)

Accessibility (hltps:/twww.epa.nsw.gov.au/about-us/contact-us/website-service-standards/help-index)
Disc Iaim er (http s:/lwww .e pa .nsw.gov.au/ab out-us/contact-us/webs ile-service-st an dards/di sci aim er)
Privacy (hllps:/twww.epa.nsw.gov.au/about-us/contact-usfwebsite-service-standards/privacy)

in
(hllps ://au.linked in.
environmentprolection-

Copyright (https :/twww.epa .nsw.gov.au/about-us/contact-us/website-setvice-standards/copyright)
Find us on

https://apps.epa.nsw.gov.au/prclmapp/searchresults.aspx? &LGA=95&Suburb=&Notice=&Name=& Text=&DateFrom=&DateTo=

'# authoi!ly(hllpsei,ta,iJ!ottp•IIM'JIW\\

1/1
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Australian Heritage Database Search
5/21/2019

Australian Heritage Database

Search Results
10

results found.

I

Bann,b and Mil= form• Cobb Hwy

~ g ~ , : TravelliIJg Stock Route Grasslands

Cobb Hwy

Mathoura, NSW,
Australia

Ul!,g~
Register of the
National Estate
(Non-statntory
archive)

Moama, NSW,
Australia

( Indicative Place)

EWucaRoad and Rail Bridgi: Cobb Hwy

Moama, NSW,
Australia

~

Echuca, VIC, Australia

52MurrayEsp

Register of the
National Estate
(Non-statntory
archive)

Ul!,g~
Register of the
National Estate
(Non-statntory
archive)
~ P .lace)

National Heritage List
Barmah, NSW,
Australia

Indigenous Place

(&g~
Register of the
National Estate
(Non-statntory
archive)

!nwllenous Place

Mathoura, NSW,
Australia

(&g~
Register of the
National Estate
(Non-statntory
archive)

!!lljig~

Moama, NSW,
Australia

( Indicative Place)

Womboota, NSW,
Australia

Lock and Weir No 26

Register of the
National Estate
(Non-statntory
archive)
( Indicatiu: Pl:i.g:)

Register of the
National Estate
(Non-statntory
archive)

Moama Courthouse

Francis St

Moama, NSW,
Australia

(&g~
Register of the
National Estate
(Non-statntory
archive)

Mgonaculla Mission

Old Morago Rd

Deniliquin, NSW,
Australia

(&g~
Register of the
National Estate
(Non-statntory
archive)

L

I
~Y.

www. environ men I .gov au/cgi-bin /ah db/search. pl
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Schedule 5 of the Murray River LEP (2011)
Murray Local Environmental Pl an 2011 - NSW Legislation

5/211201 9

Murray Local Environmental Plan 2011
Current ve rsion for 22 March 2019 to date (accesse d 21 May 201 9 at 09:06)
Schedule 5

Schedule 5 Environmental heritage
(Clause 5 .10)

Part 1 Heritage items
Locality

Item name

Address

Property
description

Significance Item No

Bullatale

McLaurin Cemetery

MillewaRoad

Within Murray Valley
National Park

Local

165

Burraboi

Werai Station

Rangemore Road

Lot 1, DP 756342

Local

162

Carnalla

Carnalla Station

Dudleys Road

Lot 2 11, DP 848 121

Local

159

Echuca

Echuca Wharf

Murray Esplanade

Murray River

State

19

Echuca/Moama

Echuca- Moama road Cobb Highway over
and former rail bridge Murray River

Public road

State

110

Mathoura

St Andrews Uniting
Church

Corner Burnes and
Manis Streets

Lot I , Section 74, DP
758686

Local

130

Mathoura

Timber residence

13A Burnes Street

Lot 5, DP 114978

Local

142

Mathoura

Murray Shire Council 21-25 Conargo Street
( offices and hall)

Lot 7, Section 65, DP
758686

Local

131

Mathoura

Timber residence

27 Conargo Street

Lot 3, Section 65, DP
758656

Local

143

Mathoura

Catholic Convent

Corner Livingstone and Lot 10, Section 37, DP Local
Frame Streets
758686

132

Mathoura

Soldiers Memorial
Gardens

Corner Livingstone and Lot 10, Section 40, DP Local
Lawrence Streets
758686

134

Mathoura

Anglican Church

Corner Livingstone and Lot 51, DP 1072403
Stephen Streets

Local

141

Mathoura

Timber residence

6 Livingstone Street

Lot 9, Section 97, DP
758686

Local

145

Mathoura

Concrete shop and
h ouse

18 Livingstone Street

Lot 2, DP 312113

Local

139

Mathoura

Brick residence/bed
and breakfast;
(former Charleston's
Hotel)

20 Livingstone Street

Lot 1, DP 312 11 3

Local

140

Mathoura

Shops

25b Livingstone Street

Lot 2, DP 54 1436

Local

138

https ://www.legislation.nsw. gov. au/#/view/EPll2011/682/sch5
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Murray Local Environmental Plan 2011 - NSW Legislation

5/21/2019

Mathoura

Pastoral Hotel

26 Livingstone Street

Lot 8, Section 40, DP
758686

Local

137

Mathoura

Brick shop and
residence (butchery)

27a Livingstone Street

Lot 6, Section 39, DP
758686

Local

136

Mathoura

Supermarket (former 29b Livingstone Street
bakery)

Lot 1, DP 1163845

Local

135

Mathoura

Timber residence

35b Livingstone Street

Lot 1, DP 1096894

Local

144

Mathoura

St Brigid's Catholic
Church

38 Livingstone Street

Lot 9, Section 37, DP
758686

Local

133

Mathoura

Timber residence

51 Moama Street

Lot 5, Section 29, DP
758686

Local

147

Mathoura

Timber residence

53 Moama Street

Lot 4, Section 29, DP
758686

Local

146

Mathoura

Mathoura Station

Station Road

Lot 2, DP 756272

Local

163

Moama

Fig trees

Berry Street

Lot 4, Section 56, DP
758686

Local

127

Moama

Residence

2 Berry Street

Lot 3, Section 56, DP
758686

Local

Ill

Moama

Timber residence

13 Berry Street

Lot 4, Section 50, DP
758686

Local

126

Moama

Maiden's Punt

Chanter Street

Lot 7021, DP 1123285 Local

129

Moama

Residence (former
post office)

2--4 Chanter Street

Lot 1, DP 654519

Local

II

Moama

Residence and
outbuildings (former
police station)

10- 12 Chanter Street

Lot 4, Section 30, DP
758686

Local

12

Moama

Former river captain's 54 Chanter Street
cottage

Lot 4, Section 18, DP
758686

Local

17

Moama

Former Moama
Telegraph Station

60 Chanter Street

Lot 8, Section 18, DP
758686

Local

114

Moama

Residence

72 Chanter Street

Lot 3, DP 577291

Local

18

Moama

Portal entry (former
Maiden's Inn Hotel)

100 Chanter Street

Lot 1, Section 1, DP
758686

Local

113

Moama

Cranford House

Cobb Highway

Lot 1, DP 537724

Local

125

Moama

Timber residence

11 Echuca Street

Lot 71, DP 623922

Local

118

Moama

Timber residence

23 Echuca Street

Lot 21, DP 700038

Local

117

Moama

Group of cottages

31 -33 Echuca Street

Lot 1, DP 922312; Lot Local
2, DP 667846

116

Moama

Residence

38 Echuca Street

Lot 1, DP 712717

Local

115

Moama

Timber residence

33 Francis Street

Lot 9, DP 330

Local

119

https:/twww.legislation.nsw.gov.au/#/view/EPl/2011/682/sch5

2/4

107 | Echuca-Moama Bridge (NSW) addendum review of environmental factors

Murray Loca l Envi ronm ental Pl an 201 1 - NSW Legislation

5/2 1/2019

Moarna

Moarna slipway and
barges

Hunt Street

Lots 256 and 257, DP
726664

Local

15

Moarna

Courthouse group

Comer Maiden and
Francis Streets

Lots 6-8, Section 6S,
DP 7S8686

Local

13

Moarna

Anglican Church

31 - 35 Maiden Street

Lot 1, DP S28484

Local

120

Moarna

Brick residence
(former bank)

7 Meninya Street

Lot 1, DP 2162 16

Local

121

Moarna

Boiling down works

Perricoota Road

Lot 1, DP 1088S92

Local

164

Moarna

Perricoota Wool Shed Perricoota Road

Lot 1, DP S21201

Local

166

Moarna

Mile Tree 311

Lot 73, DP 751159

Local

16

Moarna

La Bella Sombre tree, Shaw Street
horse trough and
obelisk

Lot 1, DP 107S441

Local

128

Moarna

Shop and residence
(former bank)

9-1 1 Shaw Street

Lot 1, DP 71626S

Local

122

Moarna

"Killamey",
residence

8 Simms Street

Lot 1, DP S14180

Local

14

Moarna

Timber residence

12 Simms Street

Lot 3, Section 29, DP
7S8686

Local

112

Moarna

Timber residence

15 Simms Street

Lot 1, DP S04342

Local

123

Moira

Moira Station

Cobb Highway

Lot 1, DP 10620 36

Local

157

Moira

Moira Station
woolshed

Cobb Highway

Lot 2, DP 10620 36

Local

158

Tantonan

Tantonan
weighbridge

Bunaloo Street

Lot 87, DP 7S 11 61

Local

156

Thule

Thule Station

Lower Thule Road

Lot 75, DP 7511 S6

Local

161

Thyra

"Fairfield", residence ThyraRoad

Lot 1, DP 13384S

Local

ISO

Thyra

"Mineiva", residence ThyraRoad
and outbuildings

Lot 1, DP 23013

Local

149

Thyra

Uniting Church and
cairn memorial

ThyraRoad

Lot 1, DP 9230S3

Local

148

Womboota

Brick residence

Moira Street

Lot 2, Section 12, DP
7S9 106

Local

iSS

Womboota

Catholic Church

Moira Street

Lot 10, Section 6, DP
759106

Local

152

Womboota

Uniting Church

Moira Street

Lot 1, Section 12, DP
759106

Local

154

Womboota

Womboota Public
Hall

Moira Street

Lot 1, Section 22, DP
759106

Local

151

Womboota

Perricoota Station

Perricoota Road

Lot 3, DP 751155

Local

160

Perricoota Road (Dead
Horse Point)

https:/twww.l egislation.nsw.gov.au/#/view/EPl/201 1/682/s ch5
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Murray Local Environmental Plan 2011 - NSW Legislation

5/21/2019

Wornboota

Former Wornboota
School

School Lane

Lot 81, DP 751150

Local

Property
description

Significance Item No

153

Part 2 Heritage conservation areas
Suburb

Item name

Address

Mathoura

D&M Railway Tower, Conargo Street
Railway Reserve
water tank and railway between Lawrence and
precinct (including
Morris Streets
former railway station
site)

Moarna

Moarna historic
precinct

Hunt Street

Local

C2

Multiple

State

Cl

Property
description

Significance Item No

Part 3 Archaeological sites
Suburb

Item name

Address

Nil

https:/twww.legislation.nsw.gov.au/#/view/EPl/2011/682/sch5
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NSW Heritage Search
Search for NSW heritage I NSW Environmen t & Heritage

512112019

.l,1J;
NSW
"• ""'

Office of
Enviro nment

, Heri tage

Home ) Topics ) Heri1age places and it ems ) Search for heti1age

Search for NSW heritage
Return to search page where you can refine/broaden your search.

Statutory listed items
Informat ion and items listed in the State Her itage Inventory come !Tom a number of sources. This m eans that
there may be several entr ies for the same her itage item in the database. For clar ity, the search resu lts have been
div ided into three sections .
•

Section 1 - contains Abor iginal Places declared by the Minister for the Environment under the National
Parks and Wildlife Act. Th is infor mation is provided by the Heritage Division.

•

Section 2 - contains heri tage items listed by the Heritage Council of NSW under the NSW Her itage Act. Th is
includes listing on the Sta te Heritage Register, an I nterim Heritage Order or prot ected under section 136 of the
NSW Her itage Act. Th is information is provided by the Heritage Div ision.

•

Section 3 - contai ns item s I isled by local councils on Local Environm ental Plans under the Environmenta l
Planning and Assessmen t Act, 1979 and State government agencies under s.1 70 of the Her itage Act. Th is
information is provided by local councils and State governmen t agencies.

Section 1. Aboriginal Places listed under the National Parks and Wildlife Act.
You r search returned 1 record

Aboriginal
place

Local
government

name

area

Alg.lm.lll.il.

Murray

Local
Aboriginal
Land
Council

Latitude

Longihlde

Gazett:al
date and
page
numbers

Comments

Moama

-35. 96371939
56

144.89800720
9

10/26/1990
p. 9558

Located within
Murray Valley
National Park

Section 2. Items listed under the NSW Heritage Act.
You r search returned 3 records .

ltem name

Address

Suburb

LGA

SHR

Echuca Rail/Road Bridgi;

Ecnuca Road

Moama

Murray

00600

Echuca Wharf

Murray River

Moama

Murray

00600

Moama Historic Precinct

Hunt Street

Moama

Murray

00600

Section 3. Items listed by Local Government and State Agencies.
Your search returned 72 records.
ltem name

Address

Suburb

LGA

Informatio~

I

source

.

Anglican Church

Livingstone Street

Ma thou
ra

Mur
ray

LGOV

Anglican Church

3 1-35 Maiden Street

Moama

Mur
ray

LGOV

https:/lwww .environment.nsw. gov.aulh erita geapplh eritagesearch .aspx
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Search for NSW heritage

I NSW Environment & Heritage

Barmah Bridge over Murra:v: River

Main Road 391

Barmah

Mur
ray

SGOV

Boiling down works

Perricoota Road

Moama

Mur
ray

LGOV

Brick residence

7 Meninya Street

Moama

Mur
ray

LGOV

Brick residence

Moira Street

Wombo
ota

Mur
ray

LGOV

Brick residence[bed and breakfast

20 Livingstone Street

Mathou
ra

Mur
ray

LGOV

Brick Shon and residence (butchecv.J.

27a Livingstone Street

Matheu
ra

Mur
ray

LGOV

Catholic Church

Livingstone Street

Mathou
ra

Mur
ray

LGOV

Catholic Church

Moira Street

Wombo
ota

Mur
ray

LGOV

18 Livingstone Street

Mathou
ra

Mur
ray

LGOV

Cocnalla Station

Dud leys Road

Cornall
a

Mur
ray

LGOV

Courthouse g!!!..Y.I!.

Maiden street

Moama

Mur
ray

LGOV

Cranford House

Cobb Highway

Moama

Mur
ray

LGOV

D & M Railwa:v: Tower, water tank and
ra i lway_nreci net

Conargo Street (between
Lawrence and Morris)

Matheu
ra

Mur
ray

LGOV

Echuca - Moama road and former rail
bridgg

Cobb Highway (over Murray
River)

Echuca

Mur
ray

LGOV

Echuca Wharf

Murray Esplanade

Echuca

Mur
ray

LGOV

Echuca-Moama Road Rail Bridge over
Murra:v: River

Cobb Highway

Moama

Mur
ray

SGOV

Fairfield

Thyra Road

Thyra

Mur
ray

LGOV

Ei_g trees

Berry Street

Moama

Mur
ray

LGOV

Former Moama Teleg@l!h Station

60 Chanter Street

Moama

Mur
ray

LGOV

Former river cantain's cottagg

54 Chanter Street

Moama

Mur
ray

LGOV

Groun of cottages

31-33 Echuca Street

Moama

Mur
ray

LGOV

Gulna Creek Cutting

Gulpa Creek

Mathou
ra

Mur
ray

SGOV

Killarne:v:

8 Simms Street

Moama

Mur

LGOV

Con,cctc

5btUl

and

bOLl5C

h tips :/twww. environ men! .nsw. gov. au/heritage ap p/h erita gesearch. a spx
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Search for NSW heritage

I NSW Environment & Heritage
ray

La Belle Sombre tree, horse trough.
and obelisk

Shaw Street

Moama

Mur
ray

LGOV

Maiden's Punt

Chantler Street

Moama

Mur
ray

LGOV

M athoura Pol ice Station and Official
Residence

Mathoura Street, Corner
Lawrence Street

Matheu
ra

Mur
ray

SGOV

Mathoura Station

Station Road

Mathou
ra

Mur
ray

LGOV

Mile Tree 311

Perricoota Road (Dead Horse
Point)

Moama

Mur
ray

LGOV

Minerva, residence and outbuildingi;_

Thyra Road

Thyra

Mur
ray

LGOV

Moama Courthouse

Francis Street

Moama

Mur
ray

SGOV

Moawa Historic Precinct

Hunt Street

Moama

Mur
ray

LGOV

Moama Police Station

27 Maiden Street

Moama

Mur
ray

SGOV

Moama sliP.wa:v. and barg.!l.l,

Hunt Street

Moama

Mur
ray

LGOV

Moira Station

Cobb Highway

Moira

Mur
ray

LGOV

Moira Station Woolshed

Cobb Highway

Moira

Mur
ray

LGOV

Murray: Shire Council (offices and

21-25 Conargo Street

Mathou
ra

Mur
ray

LGOV

Pastoral Hotel

26 Livingstone Street

Mathou
ra

Mur
ray

LGOV

Perricoota Station

Perricoota Road

Wombo
ota

Mur
ray

LGOV

Portal entry:

100 Chanter Street

Moama

Mur
ray

LGOV

Residence

72 Chanter Street

Moama

Mur
ray

LGOV

Residence

38 Echuca Street

Moama

Mur
ray

LGOV

Residence

2-4 Chantler Street

Moama

Mur
ray

LGOV

Residence

2 Berry Street

Moama

Mur
ray

LGOV

Residence and outbuildingi;_

10-12 Chanter Street

Moama

Mur
ray

LGOV

9-11 Shaw Street

Moama

Mur
ray

LGOV

h.1!.!l).

Sb.op

and resjdence

h tips :/twww. environ men! .nsw. gov. au/heritage ap p/h erita gesearch. a spx
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Search for NSW heritage

I NSW Environment & Heritage

Sho~

25b Livingstone Street

Mathou
ra

Mur
ray

LGOV

Soldiers Memorial Gardens

Livingstone Street

Mathou
ra

Mur
ray

LGOV

St Andrews Uniting Church

Burnes Street

Mathou
ra

Mur
ray

LGOV

St Brigid's Catholic Church

38 Livingstone Street

Mathou
ra

Mur
ray

LGOV

li1.1perrnarket (former bakery).

29b Livingtone Street

Mathou
ra

Mur
ray

LGOV

Tantonan weighbridgg

Bunaloo Street

Tantona
n

Mur
ray

LGOV

Thule Station

Lower Thule Road

Thule

Mur
ray

LGOV

Timber residence

9 Simms Street

Moama

Mur
ray

LGOV

Timber residence

12 Simms Street

Moama

Mur
ray

LGOV

Timber residence

15 Simms Street

Moama

Mur
ray

LGOV

Timber residence

35b Livingstone Street

Mathou
ra

Mur
ray

LGOV

Timber residence

6 Livingstone Street

Mathou
ra

Mur
ray

LGOV

Timber residence

13A Burnes Street

Mathou
ra

Mur
ray

LGOV

Timber residence

27 Conargo Street

Mathou
ra

Mur
ray

LGOV

Timber residence

51 Moama Street

Mathou
ra

Mur
ray

LGOV

Timber residence

13 Berry Street

Moama

Mur
ray

LGOV

Timber residence

33 Francis Street

Moama

Mur
ray

LGOV

Timber residence

11 Echuca Street

Moama

Mur
ray

LGOV

Timber residence

23 Echuca Street

Moama

Mur
ray

LGOV

Imber residence

53 Moama Street

Mathou
ra

Mur
ray

LGOV

1lni1iJ:lg...t.b.J.a.a;h

Moira Street

Wombo
ota

Mur
ray

LGOV

Uniting Church and cairn memorial

Thyra Road

Thyra

Mur
ray

LGOV

Werai Station

Rangemore Road

Burrabo

Mur
ray

LGOV

h tips :/twww. environ men! .nsw. gov. au/heritage ap p/h erita gesearch. a spx
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Search for NSW heritage I NSW Environment & Heritage

Womboota Public Hall

Moira Street

Wombo
eta

Mur
ray

LGOV

Womboota School former

School Lane

Wombo
ota

Mur
ray

LGOV

There was a total of 76 records matching your search criteria.

Key:
LGA = Local Government Area
GAZ= NSW Government Gazette (statutory listings prior to 1997), HGA = Heritage Grant Application, HS= Heritage Study,
LGOV = Local Government, SGOV = State Government Agency.
Note: While the Heritage Division seeks to keep the Inventory up to date, it is reliant on State agencies and local councils to provide their
data. Always check with the relevant State agency or local council for the most up-to-date information .

htips :/twww. environ men! .nsw. gov. au/heritage ap p/h erita gesearch. a spx
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Basic AHIMS search for the proposed recreation ground site

Office of

NSW
_..,

I&Environment
Heritage

AHIMS Web Services (AWS)
Search Result

Purchase Order/Reference Moama Stockpile
Client Seivice ID: 42 3 3 91

Michael Suidgeest

Date: 28 May 2019

193-195 Morgan Street
Wagga Wagga New South Wales 2650
Attention: Michael Suidgeest
Email michael.suidgeest@rms.nsw.gov .au
Dear Sir or Madam:

AHIMS Web Service searm for the following area at Lat. Long From: -36.1019.144.7436 - Lat. Long To:
-36.097 8, 144.7501 with a Buffer of Om eters, condm:ted by Michael Suidgeest on 2 8 May 2 019.
The context area of your search is shown in the map below. Please note that the map does not acrurately
di splay the exact boundaries of the search as defined in the paragraph above. The map is to be used for
general reference purposes only.

A search of the Office of the Environment and Heritage A HIMS Web Services (Aboriginal Heritage Information

Management Systeml has shown that:

0 Aboriginal sites are reoorded in or near the above location.
0 Aboriginal places have been declared in or near the abov e location .*
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If your search shows Aboriginal sites or places what should you do?
• You must do an extensive search if AHIMS has shown that there are Aboriginal sites or places recorded in the
search area.
•

If you are checking AHIMS as a part of your due diligence, refer to the next steps of the Due Diligence Code of
practice.

• You can get further information about Aboriginal places by looking at the gazettal notice that declared it
Aboriginal places gazetted after 2001 are available on the NSW Government Gazette
(http://www.nsw.gov.au/gazette) website. Gazettal notices published prior to 2001 can be obtained from
Office of Environment and Heritage's Aboriginal Heritage Information Unit upon request

Important information about your AHIMS search
• The information derived from the AHIMS search is only to be used for the purpose for which it was requested.
It is not be made available to the public.
• AHIMS records information about Aboriginal sites that have been provided to Office of Environment and
Heritage and Aboriginal places that have been declared by the Minister;
•

Information recorded on AHIMS may vary in its accuracy and may not be up to date .Location details are
recorded as grid references and it is important to note that there may be errors or omissions in these
recordings,

• Some parts of New South Wales have not been investigated in detail and there may be fewer records of
Aboriginal sites in those areas. These areas may contain Aboriginal sites which are not recorded on AHIMS.
• Aboriginal objects are protected under the National Parks and Wildlife Act 1974 even iftliey are not recorded
as a site on AHIMS.
• This search can form part of your due diligence and remains valid for 12 months.

3 Marist Place, Parramatta NSW 2150
Locked Bag 5020 Parramatta NSW 2220
Tel (02) 9585 6380 Fax: (02) 9873 8599

ABN 30 841 387 27 1
Email: ahims@environment.nsw.gov.au
Web: www.environment.nsw.gov.au
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Attachment C – Roads and Maritime Noise Estimator
Scenario 1

lirans .·ort'

Constructi'on Noise Estimator

Roads & Maritime
INSW S.
rvices

1

·~ ·

~

Pl as,e, input m111formatii0n mto y1el IDoY o el'I~ ~

Please pick from drnp--dow n list in orange cells
Project name
Scenario .name
Receiver address
Select area ground type·
Setect type of bac:kgrou nd noise level rn put

Ech uca Mn ama Hridlo'e' Crossin !JI Atl,d:en dlum REF
C. □ rrid:of Llea rin,QI

[

Rural
Representative Noise En , iro nment
1

Representative Noise Environment
:Noise area category

L Aeq(15minute) Noise mangement level {dB(AH

Use ,rlnput

R
Day

RBL or L A90 Backgrou Rd level {dB(AU

-

Evening

55
50.

tlight

45

Day

,65,

Day (OOHW)

'60

Evening

55
50

Night
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Is all plant at the same representative d istance t o the receiver? YIN

y

Reoresentative distance lml

40

All at Roprosontativo Distanco

Type/ model plant ( See Sources Sheet)

SWL LAeq (dB{A))

SPL @7m (dB(A))

Quantity

Excavalor (tracked) 351

11 0
110
11 0

85

1
1
1

Chainsaw 4--Shp
Dump truck
-

85
85
-

Total SPL LA<,q(15minuto/ (dB(AH

I

Individual distance to
receiver (m)

-

Is there line of sight to
receiver? YIN

Quantity
correction
ldBA)

Shielding
correction
ldBAl

Y es
Y es
Y es
Y es

0
0
0
0

Distance used in
calculation (m)

Contribution
SPL (dB{A))

0
0
0
0

40
40
40

67
67
67
.883

lndusrrial
premise

Offices,
rerail our/ers

-

71
Non-residemial receivers
Residenrial receiver

L
Noise Management Level (dB(A))

Level above background (dB(A))

Level above NML (dB(A))

Additional mitigation measurn

65

Standard hours
Day(OOHW)
OOHW Period 1

55

OOHW Period 2

50

60

Standard hours

16

Day(OOHW)

16

OOHW Period 1
OOHW Period 2
Standard hours
Day(OOHW)
OOHW Period 1
OOHW Period 2
Standard Hours
Day(OOHW)
OOHW Period 1
OOHW Period 2

21

Classroom ar schools
and olher educarional
insrirutions

Hospira/ wards and
operaring lhearres

Place of worship

65
65
65
65

16
16

55
55

Acrive

Passive

recre.aUon

recrearion

55
55
55
55

65

60
60
60

6

16
16

6
6

11

6

11

1

6

16

6

11

1

6

16
N, V
V,N, Rt , DR
V ,N, R1 , OR
V, 18, N, PC, SN, R2, DR

65
65

75

70

75

10
10
10

75
75

26
6
11

16
21

N, R1, DR

V1 N, R11 DR
V, IB, N, PC, SN, Rl, DR

N,V
V ,N, Rt , DR

N, R1, DR
N, R1 , OR
V , N, R2, DR

1

1
N, V
N, Rt , DR
N, R1 , OR

N, R1 , DR
N, R1 , OR

-

-

-

N

-
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--

-

-

Is all plant at the same representative distance to the receiver? Y/N

y

Reoresentative distance fm l

100

A II itt Ropresentitti ve Distitnce

Type/ model plant (See Sources Sheet)

SWL LAeq (d8(A))

SPL @7m (dB(A))

Quantity

Excavator (tracked) 35t

11 0
11 0
11 0

85
85
85

1
1
1

Chainsaw 4-Shp

Dump truck

-

Total

S P L LAi,q(15minute)

(dB(AJJ

-

-

I

Individual diatance to
receNer (m)

Y es

Quantity
correctton
ldBAI
0

Shielding
correction
ldBAI
0

Y es
Y es
Y es

0
0
0

0
0
0

Acrive
recrearion
65
65
65

Is there line of stght to
receiver? YJN

-

-

Distance used in
calculation (m)

Contributton
SPL (d8(A))

100
100
100

59
59
59
-888

Passive
recrearion

/ndusrrial
premise

Offices,
rerail oullers

60
60
60

75
75
75
75

70
70
70
70

-

-

-

-

-

-

-

63
Non-residential receivers
Residenrial receiver

NoiS<! Manag<>IIK!nt bvel (dB(A))

Level above background (dB(A))

Level above NML (dB(A))

Additional mitigation ~asure.s

65

Standard hours
Day(OOHW)
OOHW Period 1

55

60

OOHW Period 2

50

Standard hours

8

Day(OOHW)

8
13
18

OOHW Period 1
OOHW Period 2
Standard hours
Day(OOHW)
OOHW Period 1
OOHW Period 2
Standard Hou rs
Day(OOHW)
OOHW Period 1
OOHW Period 2

3

Classroom ar schools
and orher educarional
insriwlions
55
55

Hospira/ wards and
operaring lhearres
65
65

65
65

Place of worship
55
55
55
55

8

8

8

8
8
8

8

13

N, R1, OR
N, R1, DR
V, N, R2, DR

N, R1 , DR
N, R1, DR

V, N, R2, OR

3
3
3
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Is all plant at the same representatrve distance to the recerYer? YIN

y

Reoresentatrve distance Cml

'"200

All at Roprosontativo Distanco

I
Type/ model plant (See Sources Sheet)

SWL L A• q (dB(A))

SPL @7m (dBjA))

Quantity

Excavator (tracked) :l5t

11 0
11 0
11 0

85
85
85

1
1

Chainsaw 4-5hp

Dump truck

Individual distance to
receiver (m)

Is there line of stght to
recerYer? YIN

Quantity
correction
ldBAI

Shielding
correction
ldBAI

Y es
Y es
Y es
Y es

0
0
0
0

1

Total SPL LAf!'l(15minuteJ (dB(AJJ

I

-

-

Distance used in
calculation (m)

Contribution
SPL (dBjA))

0
0
0
0

200
20 0
200

49
49
49
--888

Acrive
recrearion

Passive
recrearion

lndusrrial
premise

Offices,
rerail ourlers

65
65

60
60
60

75
75
75
75

70
70
70
70

.

.

.

.

.

-

54
No11-residemial receivers
Residenrial receiver

Noise Management Level (dB(A))

L•v•I above background (dB(A))

Lov•I above NML (dB(A))

Additional mitigation measurN

Standard hours
Day(OOHW)
OOHW Period 1
OOHW Period 2
Standard hours

65
60
55
50

Classroom ar schools
and orher educarional
insOrulio11s
55
55

/lospiral wards and
operaring rllearres

Place of worship

65
65
65
65

55
55
55
55

65

Day(OOHW)
OOHW Period 1
OOHW Period 2
Standard hours
Day(OOHW)
OOHW Period 1
OOHW Period 2
Standard Hou rs
Day(OOHW)
OOHW Period 1
OOHW Period 2

4
9

4
.

N

.
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Is all plant at the same repre sentative distance to the receiver? YJN
Reoresentative distance

Type/ model plant (See Sources Sheet)

tm,

300

SWL L Aeq (dlliAII

110
110
110

Exca vator (tracked ) 35t
Ch.a1nsaw 4-Shp
Dump truck

I

y
A II at Repcesentative Distance

SPL @7m (dB(AII

Is there line of sight to
receiver? YJN

Quantity

Shielding

correction

correction

ldBAl

ldBAl

Y es
Y es
Y es
Y es

0
0
0
0

1
1
1
-

Total SPL LAeq(15minuh!J (dB(A)J

Individual distance to
receiver (ml

Quantity

85
85
85

I

-

Distance used in
calculation (ml

Contribution

0
0
0
0

300
300
300

44

/ndusrria/
premise

Offices,
rerail ou1le1s

SPL(dlliAII

44
44
-888

-

49
No,}-residenrial receivers
Residenrial receiver

Noise Manag@ment Level (dB(A))

Standard hours

65

Day(OOHWI
OOHW Period 1
OOHW Period 2

60

Classroom ar schools
and olher educalional
inslirulions
55
55

55
50

Hospira/ wards and
operaling lhearres
65
65
65
65

Place

of worship
55
55
55
55

Aclive

Passive

recreario11

recrearion

65
65
65

60
60
60

75
75
75
75

70
70
70
70

-

-

-

-

-

Standard hours
Level above background (dB(A))

Day(OOHWI
OOHW Period 1
OOHW Period 2

4

Standard hours
Level above NML (dB(A))

Additional mitigation meawres

Day(OOHWI
OOHW Period 1
OOHW Period 2

Standard Hou rs

-

-

-

Day(OOHWI
OOHW Period 1
OOHW Period 2

-

-

-

-

-
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Is all plant at the same representative distance to the receiver? YIN

y

Reoresentative distance lm)

500

A II at Representati ve Distance

I

I

'
I

Quantity

Shielding

correction
(dBA)
0
0
0
0

correction
(dBA)
0
0
0
0

Place of worship

Aclive
recrealion

Passive
recrealion

lndusrria/
premise

rerail ourlers

65

65
65

55
55
55
55

65
65

60
60
60

75
75
75
75

70
70
70
70

.

-

.

-

.

.

Individual distance to
receiver (m)

Is there line of sight to
receiver? YIN

SWL LAoq (dB(AI)

SPL @7m (dB(AI)

Quantity

Excavator (tracked) 35t

11 0

85

1

Y es

Chainsa w 4-5hp
Dump truck

110
110

85
85

1
1

Y es
Y es
Y es

Type/ model plant(See Sources Sheet)

:

-

-

Distance used in
calculation (ml

Contribution
SPL(dB(AI)

500

37
37
37
-888

~00
500

-

I

Total SPL LAoq(15minum/ (dB 'AJJ

42

C

No11-residemial receivers

c
Residenriaf receiver

c
~

Noi•• Managemont hvol (dB(A))

Lovol abov• background (dB(A))

Lo vol abovo NM L (dB(A))

~
I

65
65

Day(OOHW)

Day(OOHW)
OOHW Period 1

OOHW Period 2
Standard Hou rs

-

55
50

55
55

OOHW Period 2
Standard hours

~

C

60

Offices,

OOHW Period 1

~

c

65

Day(OOHW)
OOHW Period 1
OOHW Period 2

Hospira/ wards and
operaling rhearres

Standard hours

I

~

Standard hours

Classroom ar schools
and orher educ ariona/
insrirurions

Additional mitigation measurN

Day(OOHW)
OOHW Period 1
OOHW Period 2

-

.

-

.

.

.

C
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Scenario 2

I

I

T-ransport

NSW

Roads& ar1time
Services

Constru,cti'on Noise Esti1mator

Pf.ease· i1np1.1t inlormatkm i nt •. ye·How oells.i
1

Please pick from . rap-dow n list in orange cells

I

Project name
Scenario name
Receiver address
Select area ground type
Select type of background no-se level rnput

Bridlo;e Crossin,g")Oi_l:fcten dfu m REF
0 oerati):rn (!cf co mDQ uniJ site, at niQ1ht

□eh uea: Mo ama

Rural
Reoresentative Nllise En vironment
Representative Noise Environment

N.o ·se area category

i
I

RBL or LA90 Background Jevel ,fdBIAU

I
I

I

LAeq(15minute) Noise mange-rnen,t Jevel ,fdBIAU

User rnput

R4
Day

.5,5

Even -ng,

.so

Night

45

Day

65
60

Day tOOHW)
Even -ng,

.5,5

Night

s
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..

--

-

Is all plant at the same representative distance to the receiver? YIN

y

Reoresentatrve distance (m)

15

Type/ model plant ( See Sources Sheet)

SWL LAeq (d8(A))

-

A II at Repr-..entaUve Distance

SPL @7m (dB(A))

..

I

Individual d istance to
receiver (m)

Quantity

-

Is there line of sight to
receiver? YIN

Quantity

Shielding

correction

correction
ldBAI
0

Distance used i n
calculation (m)

ContribuUon
SPL (d8(A))

Front end loader

91

66

1

Y es

ldBAI
0

15

59

Road truck

11 0

85

1

Y es

0

0

15

78

Pow er generator

108
103
87

83
78

1
1

Y es
Y es
Y es
Y es

0
0

15
15
15

76
71
58

Light vehicles

Light tower

2

62

Total

SPL LA<>q(15minutoJ

(dB(AJJ

-

-

3

0
0
0

0

0

Acrive
recreation

recreation

- B88

81
Non-res;denrial r eceivers
Residenlial receiver

Noi"" MBnBg,,""'11t Level (dB(A))

Level above background (dB(A))

Standard hours
llay(OOHW)
OOHW Period 1
OOHW Period 2

26
26
31
36
16
21
26
31
N, V
V, N, R1, DR

Additional mitigation meawrN

llay(OOHW)
OOHW Period 1
OOHW Period 2

Standard Hou rs
Day (OOHW)
OOHW Period 1
OOHW Period 2

Place of worship

55
55

65
65
65
65

55
55
55
55

65
65
65

26

16
16
16
16
N, V , PC, RO
V,N, RI , DR
V,N, R1, OR
V, IB, N, PC , SN, R2 1 OR

26
26
26
26
N, V , PC , RO
V , IB, N, R1, DR, PC, SN
V , IB, N, R1, DR, PC, SN
AA, V, 18, N, PC, SN, R2, DR

55

Day (OOHW)

Standard hours

Hospira/ wards and
operariny r/Jearres

50

Standard hours
OOHW Period 1
OOHW Period 2

L•v•I abov• NM L (dB(A))

65
60

Classroom ar schools
and or/Jer educarional
insriwrions

~ IBi#sR~DR,PC, SN
RZ DR

AA, V, IB, N, PC, SN,

26

N, V, PC, RO
V, 18, N, R1 , DR, PC, SN

lndusrrial
premise

Offices,
reraif our/ers

60
60
60

75
75
75
75

70
70
70
70

16
16
16

21
21
21

6
6

N, V, PC, RO
V ,N, R1, DR
V ,N, R1, DR

N, V, PC, RO
V ,N, RI , DR
V ,N, R1, DR

11
11
11
11
N, V, PC , RO
N,RI , DR

Passive

6
6
N, V , PC, RO
N, R1, DR
N, R1, DR

V, N, R2, DR

N, R1, OR

V, N, R2, OR
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Is all plant at the same r epresentative distance to the receiver? YIN

y

Reoresentative distance i mJ

40

All at Roprosontativo Distanco

I

I
SWL LAeq (dB{A))

SPL @7m (dB(A))

Quantity

Front end loader

91

66

1

Road truck

11 0

85

1

Pow er generator
Light v ehicles

103

83

1

103
87

78

1

62

2

Type/ model plant (See Sources Sheet)

Light tower

-

Total S P L LAeq(15minuw/ ldBIAH

Ind ividual distance to
receiver (m)

Is there line of sight to
receive r? YIN
Y es
Y es
Y es
Y es
Y es
Y es

-

Quantity
correcbon
ldBAI

Shielding
correction
ldBAI

Distance used in
calculation (ml

0

0

40

48

0

0

40

67

ContribuUon
SPL(dB{A))

0

0

40

65

0
3
0

0
0
0

40
40

60
47

Acrive
recrearion

Passive

recreation

/ndusrrial
premise

Offices,
rerail ourters

75
75
75
75

70
70
70
10

--883

-

69
Non-residential receivers
Residential receiver

Noise Management Level (dB(A)/

Level above background (dB(A))

Level above NML (dB(A))

Standard hours

65

Day(OOHWI
OOHW Period 1
OOHW Pe riod 2

60

Standard hours
OOHW Period 1
OOHW Period 2

14
14
19
24

Standard hours

4

Day(OOHWI
OOHW Period t
OOHW Period 2

9

Day(OOHWI

55
50

Day(OOHWI
OOHW Period 1
OOHW Period 2

14
14

14
19

Standard Hours

Additional mitigation mea5ures

Classroom ar schools
and orher educarional
insriwlions
55
55

NJ R1, DR

N, R1, DR
V, IB, N, PC, SN, R2, DR

N,V
N, R1 , DR

Hospira/ wards and
operating rhearres

Place of worship

65
65
65
65

55
55
55
55

65
65
65

60
60
60

4
4
4
4

14
14
14
14

4
4

s

4

s

-

N, R1 , DR
N, R1, DR

N

N, V
N, R1 , DR
N, Rt , DR
V, N, R2, DR

s

-

-

-

-

-
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..

-

-

Is all plant at the same representative distance to the receiver? YIN

y

Reoresentative distance fm)

50

Type/ model plant (See Sources Sheet)

SWL L Aoq (dB(A))
91

66

Rllad truck

11 0
108
103

85
83
78

87

62

Pow er generator
Light v ehicles
Light tower

-

A I I at Representative Distance

SPL @7m (dB(A))

Front end loader

-

rn ves11ga1ea on a proJec1-oy-proJec1 oas is. t' rease comac1 a ....:oaas ano Mariume nmse spec111as1 rnr more rmonnauonJ

lndrYidual distance to
receiver (m)

Quantity

1

Y es
Y es

.,
1
1

-

2

Is there tine of sight to
receiver? YIN

Y es
Y es
Y es

-

-

Quantity
correction

correction

(dBAl

Shielding

(dBA)

0
0
0
0
3

0
0
0
0
0

50
50
50
50
50

Acrive

Passive
recreaDon

l11dusrrial
premise

rerail our/ers

60

75
75
75
75

70
70
70
70

-

-

-

-

-

-

Distance used in
calculation (m)

Contribution
SPL (dB(A))
46

65
63
,8

45

67

Total SPL LAeq(15minuteJ (dB(AJ}

No11-reside11rial receivers
Residemial receiver

Noise Management Level (dB(A)/

Level above background (dB(A))

Standard hours

60

Day(OOHW)
OOHW Period 1
OOHW Period 2

55

Level above NML (dB(A))

17
17

OOHW Period 1
OOHW Period 2

22

OOHW Period 1
OOHW Period 2

27
7

12
17

Day(OOHW)
OOHW Period 1
OOHW Period 2

12
12

22

Standard Hou rs
Additional mitigation m@ilSUrM

55
55

50

Day(OOHW)

Day(OOHW)

a11d 01her educarional
inslitulio11s

45

Standard hours

Standard hours

Classroom ar schools

N, R1i DR
V, N, Rf, DR
V, 18, N, PC, SN, R2, DR

Hospira/ wards a11d
operaring lhearres
65
65
65
65

2
2
2
2

N,V
N, R1 , DR

-

N

Place of worship
55
55
55

recrearion
65
65
65

60
60

55

12

2

7

12
12
12

2

7

2

7

N, V
N, R1, DR
N, R1 , DR
V, N, R2, DR

N, R1, OR
N, R1 , DR

Offices,
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mvesuga1ea on a pro,ec1-Dy-p roJec1 Das.is. t' Iease comac1 a 1-<oaas ano Marmme nmse specII as1 rnr more m1onn auo nJ

Is all p&ant at the same representattve distance to the receiver? YIN

y

Reoresentative distance (ml

85

All at Representative Distance

Type/ model plant ( See Sources Sheet)

SWL LAoq (dB(A))

SPL @7m (dB(A))

Quantity

Front end loader

91
11 0
108
103
87

66
85
83

,1

78

1

Road truck
Power generator
Light v ehicles

Light tower

1

62

Is there line of sight to
receiver? YIN
Y es
Y es
Y es
Y es
Y es

1

2
-

Total SPL L Aeq(15minuleJ (dB(A)J

lndrYidual distance to
recerver (m)

-

Quantity
correction
ldBAI
0
0
0
0
3

Shielding
correction
l dBAI
0
0
0
0
0

Acrive
recreation
65

Distance used in
calculation (m)

Contribution
SPL(dB(A))

85
85
85
85
85

41
60

Passive
recreation

lndusrrial
prem;se

Offices,
rerai/ our/ers

60
60
60

75
75
75
75

70
70
70
70

:,8

53
40

-

63
/1/on-residemial receivers
Residemial receiver

Noi"" Manag,,,m,nt bv•I (dB(A))

L•v•I abov• background (dB(A))

Standard hours

60

Day(OOHW)
OOHW Period t

55

L•vel above NM L (dB(A))

45

Day(OOHW)

Standard hours

13
18
23
3

Day(OOHW)
OOHW Period 1
OOHW Period 2

13
18

Day(OOHW)
OOHW Period 1
OOHW Period 2

Hospira/ wards and
operating rhearres
65
65
65
65

Place of worship
55
55
55

65
65

55

13

8

Standard Hours
Additional mitigation mea5urN

55
55

50

OOHW Period 2
Standard hours
OOHW Period 1
OOHW Period 2

Classroom ar schools
and orher educarional
insrirulions

N, R1, DR
N, R1, DR
V, IB, N, PC, SN, R2, DR

a
a

8
8
8
8

-

-

N, R1, OR

-

N, R1, OR
N, R1, DR
V, N, R2, DR

3
3
3

-

-

-

-
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Is all plant at the same representative distance to the receiver? YIN

y

Representative distance 1ml

100

Type/ model plant !See Sources Sheet)

SWL LAeq ldB(A)I

Front en<l loader
Road truck
Pow er generator
Light vehicles
Light tow er

91
11 0
108
103
87

All at Repn,sentative Distance

SPL @7m ldB(AI)

Quantity

66

1
1
1
1
2

85
83

78
62
-

I

lndivtdual distance to
receiver (m)

Is there line of sight to
receiver? YIN

Yes
Yes
Yes
Y es
Yes
Yes
-

Quantity
correction
ldBAI

Shielding
correction
ldBAI

0
0
0
0
J

0

Distance used in
calculation Im)

Contributton
SPL (dB(AI)

0
0
0
0
0
0

100
100
100
100
100

40
59
57
52
39
-888

-

61

Total SPL L A<>q(15minuh!J (dB(AJJ

Non-resfrJenrial receivers

Residenrial receiver

Noi.,, Manag,,nH>nt hv@I (dB(A))

hv@I abov@ background (dB(A))

Standard hours

65

Day(OOHW)

60

OOHW Period 1
OOHW Period 2

50

Standard hours

6

Day(OOHW)

6
11
16

OOHW Period 1
OOHW Period 2
Standard hours

L@v@I abov@ NML (dB(A))

Day(OOHW)
OOHW Period 1
OOHW Period 2

Classroom ar schools
and orher educariona/
insriwrions
!i5
!i5

55

6

1
6

6

11

Hospira/ wards and
operaring rhearres
65
65
65
65

Place of worship
!i5
!i5
!i5
!i5

N, R1, DR

Day(OOHW)

OOHW Period 1
OOHW Period 2

N, R1, DR
V, N, R2, DR

Passive

lndusrria/

recreation

premise

omces,
rerail ourlers

65
65
65

60
60
60

75
75
75
75

70
70
70
70

-

-

-

-

6
6
6
6

Standard Hours

Additional mitigation m@,BSUf"M

Acrive
recrearion

N, R1, DR
N, R1, DR
V, N, R2, DR

1
1
1

I
I
I

-

-
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Is all plant at the same representatrve distance to the recerver? YJN

y

Reoresentative distance im)

200

All at Representative Distance

I
Type/ model plant (See Sources Sheet)

SWL LAeq (dB{A))

SPL @7m (dB(A))

Quantity

Front end loader
Road truck
Power generator
Light vehicles
Light tower

91
11 0
W8
103
87

66

85
83
78

1
1
1
1
2

62

-

Total SPL LAeq(15minute/ (dB(AJJ

I

Individual distance to
receiver (m)

Is there line of sight to
receiver? Y/N
Y es
Y es
Y es
Y es
Y es
Y es

-

-

Quantity
correction
!dBAI
0
0
0
0
3
0

Shielding
correction
!dBAI
0
0
0
0
0
0

Acrive
recrearion

Passive
recrearion

Industrial
premise

Offices,
rerail our/ers

65
65
65

60

60
60

75
75
75
75

70
70
70
70

Distance used in
calculation (m )

Contribution
SPL (dB{A))

200
200
200
200
200

30
49
47
42
29

-888

=

52
Non-residenrial receivers
Residenriaf receiver

Noi'"' Managf!m<>nt L@v@I (dB(A/1

Standard hours

65

Day(OOHW)

60

OOHW Period 1
OOHW Period 2

55

Classroom ar schools
and olher educalional
insrilurions
55
55

50

Hospira/ wards and
operaling rhearres
65

65
65
65

Place of worship
55
55
55
55

Standard hours

L•v•I abov• background (dB(A/)

Day(OOHW)
OOHW Period 1
OOHW Period 2

2
7

I
I
I

Standard hours

L@v@I abov@ NML (dB(A/1

Day(OOHW)
OOHW Period 1
OOHW Period 2

Standard Hours
Additional mitigation mea1urN

Day(OOHW)
OOHW Period 1
OOHW Period 2

2

.
.
.

N

-

-

-

I

-

-
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Is all plant at the same representative distance to the recerYer? YIN

y

Reoresentati¥e distance (ml

JOO

All at Representative Distance

I
SWL LAeq (d B(A))

SPL @7m (d B(A))

Quantity

Front end loader

91

Road truck

11 0
108
103
87

66
85
83
78
62

1
1
1
2

Type/ m odel plant (See Sources Sheet)

Power generator

Light vehicles
Light tow er

I

Individual distance t o
receiver (m)

1

-

Is there line of stght to
receiver? YIN

Y es
Y es
Y es
Y es
Y es
Y es

-

0

Shielding
correction
ldBA)
0
0
0
0
0
0

Acrive
recrearion

Passive
recrearion

lndusrrial
premise

Offices,
rerail ourlers

65

60

65
65

60
60

75
75
75
75

70
70
70
70

Quantity
correction
ldBA)
0
0
0
0

J

-

Distance used in
calculation (m)

Contribution
SPL(dB(A))

JOO

25

300

44
42

JOO
JOO
300

37
24
-888

-

47

Total SPL L Aoq(15minutv/ (dB(A))

Non-residenrial receivers
Residenrial receiver

Noi.,, Manag<>,,,.,nt Level (dB(A//

Standard hours
Day(OOHW)
OOHW Period 1
OOHW Period 2

Classroom ar schools
and orher educational
insrirurions

65

55

60

55

55
50

Hospira/ wards and
operaring rhearres
65
65
65
65

Place of worship
55
55
55
55

Standard hours

Love/ above background (dB(A//

Level above NML (dB(A//

Additional mitigation mea5Ures

Day(OOHW)
OOHW Period 1
OOHW Period 2
Standard hours
Day(OOHW)
OOHW Period 1
OOHW Period 2
Standard Hou rs
Day(OOHW)
OOHW Pe riod 1
OOHW Period 2

2

I
I

-

-

-

-

-

-

I

-

-

-

-
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--

-

-

Is all plant at the same representatrve distance to the receiver? YJN

y

Reoresentative d istance tm)

500

Type/ model plant (See Sources Sheet)

SWL L Aoq (dB(A))

91
110
108
103
87

Front end loader
Road truck

Power generator
Light vehicles
Light tower

Total SPL LAoq(15minuh!/ (dB(A))

All

at Representati ve Distance

SPL @7m (dB(A))

Individual distance to
receiver (m)

Quantity

Is there line of sight to
receiver? Y/N

1
1
1

66

85
83
78
62

-

-

1nvesuga1ea on a pr0Jec1-oy-pro1ec1 oasis. t' 1ease comac1 a Ko aas ano Mariume noise spec111as110r more rmomiauonJ

-

1
2

-

-

Yes
Yes
Yes
Y es
Y es

-

Quantity
correction

Shielding
correction

ldBAI
0
0
0
0
J

(dBA I
0
0
0
0
0

Acrive

recreation

Distance used in
calculation (m)

Contributton

500
500
500
500
500

18
37
35
JO

Passive
recrearion

lndusrrial
premise

Offices,
retail oullers

65
65
65

60
60
60

75
75
75
75

70
70
70
70

-

-

-

-

-

-

-

-

-

-

SPL (dB(A ))

17

40
Non-residenrial receivers
Residenrial receiver

Noise Management Level (dB(A/1

Standard hours

60

Day(OOHW)
OOHW Period 1

55
50

OOHW Period 2

45

Classroom ar schools
and orher educarional
insrirurions
55
55

Hospira/ wards and
operaring rhearres

Place of worship
55
55
55

65
65
65
65

55

-

-

Standard hours

Level above background (dB(A//

Day(OOHW)
OOHW Period 1
OOHW Period 2
Standard hours

Level above NII/IL (dB(A/)

0

Day(OOHW)
OOHW Period 1
OOHW Period 2

Standard Hou rs
Additional mitigation m@asurvs

Day(OOHW)
OOHW Period 1
OOHW Period 2

-

-

-

-
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Scenario 3

-

T-iansport

INSW-

-

Roads& ·aritime
s rvices

Co nstru.cti o n1.N oise E.sti·mator

-

'

)

1

Plleas,e illl put fnfp rmaltorn int,q,,yerl ow ice,1/ts.
Please pick from drop- own list in orange cells

Project name

'
'
'
I

See nari<> name

Ech uu:a Moama BridJQ;e Crnssin,g( Atldlendum REF
Nigiht R:pad' VifDrks

Receiver address
SeJect area ground type
Select type of background no·se level input

Rural
Representative Noise Environment

-

Representative N.o ise Environment

I

'

-'
'-

No·se area category
RBL or LA90 Background level ·ldB(AU

'
-

'
-

LAeq(15minute) Noise mangement level ,f dB(A))

.Day
Evening
Night
Day

R4
55,
51)
45,
'65,

Day ,(OOHW)

,6,0

Even·ng

55,

Night

5-0

User Input
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103
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Road truck
Roller

Rotor Mill

SPL @7m (dB(A))
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recei\l'er (m)
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Is there line of sight t o
receiver? YJN
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Shield ing

correction

correction

dBA

dBA
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ContribuUon

calculation (m)

SPL (dB(A ))
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85

0
0
50
65
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0
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65
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0
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Y es
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0
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6
50
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0
50
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0
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65

55

Day(OOHW)

60

55

55

65
65
65

50

65

Standard hours

20

Day(OOHW)

20
25
30

Day(OOHW)
OOHW Period 1
OOHW Pe riod 2

Industrial
premise

Offices,
rerai/ oullers

55
55
55
55

65

60
60
60

75
75
75
75

10
70
70
70

15
15
15

0
0
0
0

65
65

10
10

V, N, R1, DR

N, V, PC, RO
V,N, R1,DR
V,N, R1 , DR

N, V, PC, RO
N, R1 , DR
N, R1 , DR

AA, V, IB, N, PC, SN, RZ DR

V , N, R2 1 DR

V, 18, N, PC, SN, R2 1 DR

15
20
25
N, V
V, N, R1, DR

Standard Hours

Passive
recrearion

20
20
20
20

10

Day(OOHW)
OOHW Pe riod 1

20
20

Aclive
recrearion

Place of worship

10
10
10
N, V, PC, RO
N, R1, DR
N, R1, DR

Standard hours

OOHW Pe riod 2
Additional mitigation measures

Hospira/ wards and
operaring rhearres

OOHW Period 1
OOHW Period 2

Standard hours

OOHW Period 1
OOHW Period 2
Level ilbOVO NML (dB(A))

Classroom ar schools
and orher educariona/
inslirurions

N, V, PC, RO
V ,N, R1, DR

10

10

I

I N, V, PC, RO
V ,N, R1, DR
V,N, R1 , DR

N, V , PC, RO

5

5
5
5

N, V , PC, RO
N, R1, DR
N, R1, DR
V 1 N, R2, OR
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S4
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Roller
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Roto r Mill

--

Individual distance to
receiver (m)

Quantity

Is there line of sight to
receiver? Y/N

Quantity
correction
dBA
0
0

Shielding
correction
dBA
0
0

Distance used in
calculation (m)

Contribution
SPL (dB(A))

100
100
100
100
100
100
100

59
59

Y es
Y es
0
0
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0
0
Y es
62
6
0
Y es
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0
0
Y es
117
92
0
0
Y es
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0
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42
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-888
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No11-residemial receivers
Residenrial receiver

NoiJ<> Manag@mMt L•v•I (dB(A))

Lovol abov• background (dB(A))

Standard hours
Day(OOHW)
OOHW Period 1
OOHW Period 2
Standard hours
Day(OOHW)
OOHW Period 1

Lovol abovo NML (dB(A))

Additional mitigation measures

OOHW Period 2
Standard hours
Day(OOHW)
OOHW Period 1
OOHW Period 2
Standard Hou rs
Day(OOHW)
OOHW Period 1
OOHW Period 2

65
60

Classroom ar schools
a11d olher educarional
;nslirurions
55
55

55
50

Hospira/ wards and
operaring rhearres
65
65
65
65

Place of worship
55
55

55
55

Acrive

Pass;ve

recreario11

recreario11

65
65
65

60
60
60

lndusrrial
premise

OfficesJ
rerai/ our/ers

75
75
75
75

70
70
70
70

14
14
19
24
4
9

14
14

14
19
N, R1, DR
N, R1, DR
VJ IBi Ni PCi SNi R~ DR

4
4
4
4

N, V
N, R1 , DR

N

14
14
14
14
N, V
N, R1 , DR
N, R1, DR
V, N, R2, OR

4

I

9
9
9

I
I

N, R1 , DR
N, R1, DR

4
4

-

-

-

-

-
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0
0
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11 0
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1
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1
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Grader
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87
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1
1
4
1
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0
0
0
0
0
0
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recrearion
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10
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59
Non-residenrial receivers
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OOHW Period 2
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65
60
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operaring rhearres
65
65

65
65

Place of worship
55
55
55
55

65
65

4
9
4
4

4
4

4

4

9

4
.

.

Day(OOHWI
OOHW Period 1
OOHW Period 2

70

14

Standard Hou rs

Additional mitigation measures

70

4

Day(OOHWI
OOHW Period 1
OOHW Period 2

insliturjons
55
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50

Standard hours
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and orher educational

-
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N

-

-

-

-

.
-

-

-
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SWL LAeq (dB(A))

SPL @7m (dB(A))

Excavator (tracked) 151

11 0
110
109

85
85

Road truck
Roller
Light v ehicles
Light tower

103
37

Grader

113

Rotor Mill

SPL LA<>q{15minuto)

Is there line of sight to
receiver? YIN

Quantity
correction
dBA

Shielding
correction
dBA

Distance used in
calculation (m)

Contribubon
SPL (dB(A))

300
44
Y es
44
300
Y es
84
300
43
Y es
78
0
300
37
Y es
27
62
6
300
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33
300
47
Y es
117
92
JOO
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es- - - - -t----------i-----+-----------,t-------t
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-
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Individual distance to
receiver {m)

Quantity

(dB(AJ)

-

-

54
Non-residenrial receivers
Residemial receiver

Noise M t1nt1gement Level (dB(A))

Standard hours
Day(OOHW)
OOHW Period 1
OOHW Period 2

65
60

Classroom ar schools
and orher educalional
insliwlions
55
55

55
50

Hospira/ wards and
operaring rhearres
65
65
65
65

Place of worship
55
55

55

Aclive
recrearion

Passive
recrearion

/11dusrrial
premise

rerail our/ers

65
65
65

60
60
60

75
75
75
75

70
70
70
70

55

Offices,

Standard hours

Level t1bove bt1ckground (dB(A))

Level t1bove NML (dB(A))

Additional mitigation m@asurN

Day(OOHW)

OOHW Period 1
OOHW Period 2
Standard hours
Day(OOHW)
OOHW Period 1
OOHW Period 2
Standard Hou rs
Day(OOHW)
OOHW Period 1
OOHW Period 2

4

9

4

N

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
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'

I

-

..

Is there line of sight to
recerver? YIN
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-
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I
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Type/ model plant (See Sources Sheet)

SWL LAeq (dB(A))

SPL @7m (d8(A))
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I

Excavator (tracked) 351

11 0

85

1

Y es

0

D

50D

37

I

Road tru-ck

11 0

85

1

Y es

0

D

500

37

I
I

Roller
Light vehicles

109
103

84
78

1
1

Y es
Y es

0
0

D
D

500
500

36
30

Light tow er
Grader

87
113

62
88

4
1

Y es
Y es

6

D
0

500

0

20
40

92

1

Y es
Y es

0
0

D
0

50D

Place of worship

Active
recreation

Pass;ve

recreation

lndusrrial
premise

rerail ourlers

65

55

65

65
65
65

55
55

65

75
75
75
75

70
70
70
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Rotor Mill

117
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44
-S88
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Noiu Manag<>m@nt lov•I (dB(A))
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65
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5()
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Classroom ar schools
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55
55

Hospira/ wards and
operating rhearres
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60
60

65
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Offices,
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lovol abov• background (dB(A))

Day(OOHW)

OOHW Period 1
OOHW Period 2

2

I
I
I

Standard hours
Lov•I abovo NML (dB(A))

Additional mitigation mNwrM

Day(OOHW)

OOHW Period 1
OOHW Period 2
Standard Hours

-

-

Day(OOHW)

-

-

OOHW Period 1
OOHW Period 2

-

-

-

-

-

-

-

-

-
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Attachment D – Field survey species list
Flora Species List
Family

Exotic

Scientific Name

Common Name

Trees
Myrtaceae

*

Corymbia citriodora

Lemon-scented Gum (planted)

Anacardiaceae

*

Schinus mole

Peppercorn Tree

Myrtaceae

Eucalyptus microcarpa

Grey Box

Malvaceae

Brachychiton populneus

Kurrajong

Myrtaceae

Eucalyptus camaldulensis

River Red Gum

Fabaceae
(Mimosoideae)

Acacia pendula

Weeping Myall (planted)

Myrtaceae

Eucalyptus sideroxylon

Mugga Ironbark

Myrtaceae

Corymbia maculate

Spotted Gum (planted)

Myrtaceae

Eucalyptus largiflorens

Black Box

Myrtaceae

*

Eucalyptus Kitsoniana

Bog Gum (planted)

Myrtaceae

*

Eucalyptus cladocalyx

Sugar Gum (planted)

Oleaceae

*

Fraxinus excelsior

European ash

Myrtaceae

*

Eucalyptus salmonophloia

Salmon Gum (planted)

Myrtaceae

*

Eucalyptus torquata

Coral Gum (planted)

Myrtaceae

*

Eucalyptus gardneri

Blue Mallet (planted)

Myrtaceae

*

Eucalyptus spathulata

Swamp Mallet (planted)

Callistemon spp.

Bottlebrush

Shrubs
Myrtaceae
Fabaceae
(Mimosoideae)

*

Acacia iteaphylla

Flinders Range Wattle

Solanaceae

*

Lycium ferocissimum

African Boxthorn

Santalaceae

Exocarpos aphyllus

Leafless Ballart

Fabaceae
(Mimosoideae)

Acacia hakeoides

Hakea Wattle

Fabaceae
(Mimosoideae)

Acacia rubida

Red-stemmed Wattle

Lepidium hyssopifolium

Aromatic Peppercress

Forbs
Brassicaceae
Malvaceae

*

Malva parviflora

Small-flowered Mallow

Amaranthaceae

*

Alternanthera pungens

Khaki Weed

Cotula australis

Carrot Weed

Asteraceae
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Polygonaceae

*

Polygonum aviculare

Wireweed

Chenopodiaceae

Enchylaena tomentose

Ruby Saltbush

Chenopodiaceae

Salsola australis

Aizoaceae

*

Malephora crocea

Angular Pigface

Fabaceae (Faboideae)

*

Trifolium subterraneum

Subterranean Clover

Solanaceae

Solanum esuriale

Quena

Chenopodiaceae

Atriplex suberecta

Geraniaceae

*

Pelargonium spp.

Chenopodiaceae

Rhagodia spinescens

Thorny Saltbush

Chenopodiaceae

Maireana decalvans

Black Cotton Bush

Chenopodium album

Fat Hen

Chenopodiaceae

Atriplex semibaccata

Creeping Saltbush

Chenopodiaceae

Salsola australis

Prickly Saltwort

Chenopodiaceae

*

Lamiaceae

*

Marrubium vulgare

White Horehound

Boraginaceae

*

Heliotropium europaeum

Potato Weed

Boraginaceae

*

Echium plantagineum

Patterson's Curse

Malvaceae

*

Sida spp.

Zygophyllaceae

Tribulus spp.

Cat-head, Caltrop

Asteraceae

*

Sonchus oleraceus

Common Sowthistle

Asteraceae

*

Helminthotheca echioides

Ox-tongue

Polygonaceae

*

Rumex crispus

Curled Dock

Oxalidaceae

Oxalis spp.

Chenopodiaceae

Sclerolaena muricate

Juncaceae

*

Loranthaceae
Typhaceae

*

Cyperaceae

Black Rolypoly

Juncus acutiflorus
Amyema miquelii

Box Mistletoe

Typha spp.

Cumbungi

Carex spp.

Grasses
Poaceae

Cynodon dactylon

Common Couch

Poaceae

Rytidosperma bipartitum

Wallaby Grass

Poaceae

Austrostipa scabra

Speargrass

Poaceae

Chloris truncate

Windmill Grass

Avena fatua

Wild Oats

Austrostipa scabra

Speargrass

Pennisetum clandestinum

Kikuyu Grass

Austrostipa spp.

A Speargrass

Poaceae

*

Poaceae
Poaceae
Poaceae

*
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Poaceae
Poaceae
Poaceae
Irodaceae

---

Paspalidium spp.
Enteropogon acicularis

Curly Windmill Grass

*

Lolium spp.

A Ryegrass

*

Romulea rosea

Onion Grass
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Recorded Fauna
Scientific Name

Common Name

Observed (O)/Heard (H)

Corvus coronoides

Australian Raven

O

Platycercus elegans

Crimson Rosella

O

Platycercus eximius

Eastern Rosella

O

Manorina melanocephala

Noisy Miner

O

Acanthiza chrysorrhoa

Yellow-rumped Thornbill

O

Strepera graculina

Pied Currawong

O

Cracticus tibicen

Australian Magpie

O

Hirundo neoxena

Welcome Swallow

O

Malurus cyaneus

Superb Fairy Wren

O

Ocyphaps lophotes

Crested Pigeon

O

Eolophus roseicapilla

Galah

O

Grallina cyanoleuca

Pee Wee

O

Acridotheres tristis

Common Myna

O

Corcorax melanorhamphos

White-winged Chough

O

Chenonetta jubata

Australian Wood duck

O

Threskiornis moluccus

Australian White Ibis

O

Beeping Froglet

H

Birds

Amphibians
Crinia parinsignifera
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Attachment E – Habitat Assessment Table
The following table provides a summary of threatened species and endangered ecological communities that were recorded or predicted within a 10
km radius of the proposed modification area.
Species

Status
(T, E,
TEC,
P)*

Type of
listing
(Fed or
State)

Habitat Requirements

Distance from work

Impacted

Endangered Ecological Communities
White Box – Yellow
EEC
Box – Blakely’s Red
CEEC
Gum Grassy
Woodland and Derived
Native Grassland

BC
EPBC

Characterised by the presence or prior occurrence of White
Box, Yellow Box and/or Blakely's Red Gum.
The trees may occur as pure stands, mixtures of the three
species or in mixtures with other trees, including wattles.

Characteristic species not
present within the study
area, may occur in
locality.

Unlikely

Commonly co-occurring eucalypts include Apple Box (E.
bridgesiana), Red Box (E. polyanthemos), Candlebark (E.
rubida), Snow Gum (E. pauciflora), Argyle Apple (E. cinerea),
Brittle Gum (E. mannifera), Red Stringybark (E.
macrorhyncha), Grey Box (E. microcarpa), Cabbage Gum
(E. amplifolia) and others.
Buloke Woodlands of
the Riverina and
Murray-Darling
Depression Bioregions

EEC

EPBC

Dominated by Buloke (Allocasuarina luehmannii), sometimes
with co-occurring tree species, that typically occupies
patches of red-brown loamy sands with alkaline sub-soils on
the alluvial plain of the Murray River and its tributaries in
south-western NSW.

Characteristic species not
present within the study
area, may occur in
locality.

Unlikely

Grey Box Grassy
Woodlands and
Derived Native
Grasslands of South-

EEC

EPBC
BC

Characteristic species
identified during site visit.

Unlikely

EEC

The typical structure of the Grey Box (E. microcarpa) Grassy
Woodlands and The canopy layer is dominated by
Eucalyptus microcarpa (Grey Box). Other tree species are
often present and may be co-dominant with Grey Box at

Does not meet the EPBC

An exclusion zone
would be placed on
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Species

Status
(T, E,
TEC,
P)*

Type of
listing
(Fed or
State)

eastern Australia

Habitat Requirements

Distance from work

Impacted

some sites. The species of trees associated with Grey Box
vary across the range of the ecological community,
depending on the bioregion, landscape or site. The more
widespread associated tree species that may be present
include: Allocasuarina luehmannii (Buloke), Brachychiton
populneus (Kurrajong), Callitris glaucophylla (White Cypress
Pine), Eucalyptus albens (White Box), E. camaldulensis
(River Red Gum), E. conica (Fuzzy Box), E. leucoxylon
(Yellow Gum, SA Blue Gum), E. melliodora (Yellow Box) and
E. populnea (Bimble Box, Poplar Box) and graminoids.

requirements due to high
exotic component.

this EEC and no
works would occur
within this area.

Natural Grasslands of
the Murray Valley
Plains

CEEC

EPBC

The Natural Grasslands of the Murray Valley Plains
ecological community is a type of natural temperate
grassland that has semi-arid characteristics. Characteristic
genera present typically include Rytidosperma, Austrostipa,
Chloris Enteropogon; Arthropodium, Bulbine, Calotis,
Chrysocephalum, Leptorhynchos, Minuria, Ptilotus,
Rhodanthe, Sida, Swainson, Atriplex and Maireana.

Characteristic species not
present within the study
area, may occur in
locality.

Unlikely

Weeping Myall
Woodlands

EEC

EPBC

The Weeping Myall Woodlands occur in a range from open
woodlands to woodlands, generally 4-12 m high, in which
Weeping Myall (Acacia pendula) trees are the sole or
dominant overstorey species. Other common names for
Weeping Myall include Myall, Boree, Balaar, Nilyah, Bastard
Gidgee, and Silver Leaf Boree.

Characteristic species not
present within the study
area, may occur in
locality.

Unlikely
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Species

Status
(T, E,
TEC,
P)*

Type of
listing
(Fed or
State)

Habitat Requirements

Distance from work

Impacted

Birds
Brown Treecreeper

V

BC

Climacteris picumnus
victoriae

Grey-crowned Babbler

V

BC

Pomatostomus
temporalis temporalis

Fork-tailed Swift Apus
pacificus

M

EPBC

Mainly inhabits woodlands dominated by stringybarks or
other rough-barked eucalypts, usually with an open grassy
understorey, sometimes with one or more shrub species;
also found in mallee and River Red Gum (Eucalyptus
camaldulensis) Forest bordering wetlands with an open
understorey of acacias, saltbush, lignum, cumbungi and
grasses.

Habitat present within the
study area, species has
been recorded within the
study area.

Yes

Inhabits open Box-Gum Woodlands on the slopes, and BoxCypress-pine and open Box Woodlands on alluvial plains.
Flight is laborious so birds prefer to hop to the top of a tree
and glide down to the next one. Birds are generally unable to
cross large open areas. Live in family groups that consist of
a breeding pair and young from previous breeding seasons.
A group may consist of up to fifteen birds. Feed on
invertebrates, either by foraging on the trunks and branches
of eucalypts and other woodland trees or on the ground,
digging and probing among litter and tussock grasses

Habitat present within the
study area, species has
been recorded within the
study area.

Yes

This species breeds in the north-east and mid-east Asia and
winters in Australia and southern New Guinea. It is a visitor
to most parts of Western Australia, beginning to arrive in the
Kimberley in late September, in the Pilbara and Eucla in
November and in the south-west land division in midDecember, and leaving by late April. It is common in the
Kimberley, uncommon to moderately common near northwest, west and southeast coasts and rare to scarce

Habitat present within the
study area, likely to occur
in locality and fly over the
study area.

Unlikely.

AoS completed
(refer to Appendix D
of the REF).

AoS completed
(refer to Appendix D
of the REF).

No breeding habitat
would be impacted.
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Habitat Requirements

Distance from work

Impacted

elsewhere. They never settle voluntarily on the ground and
spend most of their lives in the air, living on the insects they
catch in their beaks.
White-throated
Needletail Hirundapus
caudacutus

M

Swift Parrot Lathamus
discolor

E

BC

CE

EPBC

Superb Parrot
Polytelis swainsonii

V

EPBC

EPBC

n Australia, the White-throated Needletail is almost
exclusively aerial, from heights of less than 1 m up to more
than 1000 m above the ground. Although they occur over
most types of habitat, they are probably recorded most often
above wooded areas, including open forest and rainforest,
and may also fly between trees or in clearings, below the
canopy, but they are less commonly recorded flying above
woodland.

Habitat present within the
study area, likely to occur
in locality and fly over the
study area.

Unlikely.
No breeding habitat
would be impacted.

In NSW mostly occurs on the coast and south west slopes.
Suitable habitat present
On the mainland they occur in areas where eucalypts are
within the study area.
flowering profusely or where there are abundant lerp (from
sap-sucking bugs) infestations. Favoured feed trees include
winter flowering species such as Swamp Mahogany
Eucalyptus robusta, Spotted Gum Corymbia maculata, Red
Bloodwood C. gummifera, Mugga Ironbark E. sideroxylon,
and White Box E. albens. Commonly used lerp infested trees
include Grey Box E. microcarpa, Grey Box E. moluccana and
Blackbutt E. pilularis. Return to home foraging sites on a
cyclic basis depending on food availability.

Yes

The Superb Parrot is found throughout eastern inland NSW.
On the South-western Slopes their core breeding area is
roughly bounded by Cowra and Yass in the east, and
Grenfell, Cootamundra and Coolac in the west. Birds

Yes

Suitable habitat present
within the study area.

AoS completed
(refer to Appendix D
of the REF).

AoS completed
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Habitat Requirements

Distance from work

(refer to Appendix D
of the REF).

breeding in this region are mainly absent during winter, when
they migrate north to the region of the upper Namoi and
Gwydir Rivers. Inhabits Box-Gum, Box-Cypress-pine and
Boree Woodlands and River Red Gum Forest.
Australasian Bittern
Botaurus poiciloptilus

E

BC

E

EPBC

Night Parrot

E

EPBC

Pezoporus
occidentalis

V

BC

Plans Wanderer

CE

EPBC

Pedionomus torquatus

E

BC

Impacted

Occurs in permanent freshwater wetlands with tall, dense
vegetation. Favours permanent and seasonal freshwater
habitats, particularly those dominated by sedges, rushes
and/or reeds (e.g. Phragmites, Cyperus, Eleocharis, Juncus,
Typha, Baumea, , Bolboschoenus) or cutting grass (Gahnia)
growing over muddy or peaty substrate

Suitable habitat not
present within the study
area.

Unlikely.

Most habitat records are of Triodia (Spinifex) grasslands
and/or chenopod shrublands in the arid and semi-arid zones,
shrubby samphire and chenopod associations, scattered
trees and shrubs, Acacia aneura (Mulga) woodland, treeless
areas and bare gibber. Roosting and nesting sites are
consistently reported as within clumps of dense vegetation,
primarily old and large Spinifex clumps, but sometimes other
vegetation types.

Habitat not present within
the study area

Unlikely.

Plains-wanderers live in semi-arid, lowland native grasslands
that typically occur on hard red-brown soils. These
grasslands support a high diversity of plant species,
including a number of state and nationally threatened
species. Habitat structure appears to play a more important
role than plant species composition. Preferred habitat of the
Plains-wanderer typically comprises 50% bare ground, 10%
fallen litter, and 40% herbs, forbs and grasses. Most of the

Habitat not present within
the study area

Unlikely.

No suitable habitat
within study area.

No suitable habitat
within study area.

No suitable habitat
within study area.
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grassland habitat of the Plains-wanderer is <5 cm high, but
some vegetation up to a maximum of 30 cm is important for
concealment, as long as grass tussocks are spaced 10-20
cm apart.
Common Sandpiper

M

EPBC

Actitis hypoleucos

Curlew Sandpiper
Calidris ferruginea

E

BC

CE M

EPBC

Eastern Curlew
Numenius
madagascariensis

CE M

EPBC

Australian Painted
Snipe Rostratula

E

BC

Occurs on the relict muddy sand marginal shoal of the
Georges River between Taren Point and Shell Point in
Botany Bay. Some species identified within this community
can also be found foraging and roosting at other locations
within Botany Bay.

Habitat not present within
the study area

Unlikely.

Curlew Sandpipers mainly occur on intertidal mudflats in
sheltered coastal areas, such as estuaries, bays, inlets and
lagoons, and also around non-tidal swamps, lakes and
lagoons near the coast, and ponds in saltworks and sewage
farms. They are also recorded inland, though less often,
including around ephemeral and permanent lakes, dams,
waterholes and bore drains, usually with bare edges of mud
or sand.

Habitat not present within
the study area

Unlikely.

Within Australia, the eastern curlew has a primarily coastal
distribution. During the non-breeding season in Australia, the
eastern curlew is most commonly associated with sheltered
coasts, especially estuaries, bays, harbours, inlets and
coastal lagoons, with large intertidal mudflats or sandflats.

Habitat not present within
the study area

Unlikely.

Most records of Australian Painted Snipe are from temporary
or infrequently filled freshwater wetlands and although they

Habitat not present within
the study area

Unlikely.

No suitable habitat
within study area.

No suitable habitat
within study area.

No suitable habitat
within study area.

No suitable habitat
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australis

BC

EPBC

have occurred at many sites, no site can be identified in
which they are resident or regular in occurrence. The species
occurs in both ephemeral and permanent wetlands,
particularly where there is a cover of vegetation, including
grasses, Lignum and Samphire. Individuals have also been
known to use artificial habitats, such as sewage ponds, dams
and waterlogged grassland.

Yellow Wagtail
Motacilla flava

M

EPBC

This species breeds in much of temperate Europe and Asia.
It is resident in the milder parts of its range, such as western
Europe, but northern and eastern populations migrate to
Africa and south Asia. Variety of damp or wet habitats with
low vegetation, from damp meadows, marshes, waterside
pastures.

Habitat not present within
the study area

Unlikely.

Satin Flycatcher
Myiagra cyanoleuca

M

The Satin Flycatcher is found along the east coast of
Australia from far northern Queensland to Tasmania,
including south-eastern South Australia. It is also found in
New Guinea. The Satin Flycatcher is not a commonly seen
species, especially in the far south of its range, where it is a
summer breeding migrant. The Satin Flycatcher is found in
tall forests, preferring wetter habitats such as heavily
forested gullies, but not rainforests. The Satin Flycatcher is a
migratory species, moving northwards in winter to northern
Queensland and Papua New Guinea, returning south to
breed in spring.

Habitat not present within
the study area

Unlikely.

Rufus Fantail

M

Inhabits wet sclerophyll forests, often in gullies dominated by
eucalypts such as Tallow-wood, Mountain Grey Gum.

Habitat not present within

Unlikely.

EPBC

EPBC

within study area.

No suitable habitat
within study area.

No suitable habitat
within study area.
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Rhipidura rufifrons

Sharp-tailed
Sandpiper Calidris
acuminata

M

Pectoral Sandpiper
Calidris melanotos

M

Latham’s Snipe

M

EPBC

EPBC

EPBC

Habitat Requirements

Distance from work

Impacted

Narrow-leaved Peppermint, Mountain Ash, Alpine Ash,
Blackbutt or Red Mahogany, usually with a dense shrubby
understorey often including ferns. When on passage, they
are sometimes recorded in drier sclerophyll forests and
woodlands, including Spotted Gum, Yellow Box, ironbarks or
stringybarks, often with a shrubby or heath understorey.

the study area

No suitable habitat
within study area.

Occurs on the relict muddy sand marginal shoal of the
Georges River between Taren Point and Shell Point in
Botany Bay. Some species identified within this community
can also be found foraging and roosting at other locations
within Botany Bay. In Botany Bay the shorebird community
utilises roosting and foraging habitat (intertidal mud flats and
sand flats) not only at the relic marginal shoal at Taren Point
but at other sites including Penrhyn Inlet, Sandringham and
the shoreline next to the north-east side of the Captain Cook
Bridge.

Habitat not present within
the study area

Unlikely.

This species breeds in high-arctic tundra from the Yamal
Peninsula eastwards to the Bearing Strait in Siberia and in
arctic Alaska and Canada, it is known to migrate mostly
through the USA and mexico and spends most of its nonbreeding months in South America. A small number of these
birds are known to reach Australia and are believed to be
concentrated in south-eastern Australia. This species prefers
freshwater mudflats.

Habitat not present within
the study area

Unlikely.

In Australia, Latham's Snipe occurs in permanent and
ephemeral wetlands up to 2000 m above sea-level. They

Habitat not present within

Unlikely.

No suitable habitat
within study area.

No suitable habitat
within study area.
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Gallinago hardwickii

Osprey

M

EPBC

Pandion haliaetus

Common Greenshank
Tringa nebularia

M

EPBC

Habitat Requirements

Distance from work

Impacted

usually inhabit open, freshwater wetlands with low, dense
vegetation (e.g. swamps, flooded grasslands or heathlands,
around bogs and other water bodies). However, they can
also occur in habitats with saline or brackish water, in
modified or artificial habitats, and in habitats located close to
humans or human activity.

the study area

No suitable habitat
within study area.

Occur in littoral and coastal habitats and terrestrial wetlands
of tropical and temperate Australia and offshore islands.
They are mostly found in coastal areas but occasionally
travel inland along major rivers, particularly in northern
Australia. They require extensive areas of open fresh,
brackish or saline water for foraging.

Habitat not present within
the study area

Unlikely.

Found in a wide variety of inland wetlands and sheltered
coastal habitats of varying salinity. It occurs in sheltered
coastal habitats, typically with large mudflats and saltmarsh,
mangroves or seagrass. Habitats include embayments,
harbours, river estuaries, deltas and lagoons and are
recorded less often in round tidal pools, rock-flats and rock
platforms. The species uses both permanent and ephemeral
terrestrial wetlands, including swamps, lakes, dams, rivers,
creeks, billabongs, waterholes and inundated floodplains,
claypans and saltflats. It will also use artificial wetlands,
including sewage farms and saltworks dams, inundated rice
crops and bores.

Habitat present within the
study area, likely to occur
in locality and fly over the
study area.

Unlikely.

No suitable habitat
within study area.

No breeding habitat
would be impacted.
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Mammals
Koala Phascolarctos
cinereus

V

BC

V

EPBC

Grey-headed Flyingfox Pteropus
poliocephalus

V

BC

V

EPBC

Greater Glider

V

EPBC

Petauroides volans

eastern South Australia and to the west of the Great Dividing
Range. In NSW it mainly occurs on the central and north
coasts with some populations in the western region. It was
historically abundant on the south coast of NSW, but now
occurs in sparse and possibly disjunct populations. The
koala inhabits a range of eucalypt forest and woodland
communities, including coastal forests, the woodlands of the
tablelands and western slopes, and the riparian communities
of the western plains.

Habitat present in study
area, primary feed tree
species are present.

Yes
AoS completed
(refer to Appendix D
of the REF).

Occur in subtropical and temperate rainforests, tall
Habitat not present within
sclerophyll forests and woodlands, heaths and swamps as
the study area
well as urban gardens and cultivated fruit crops. Roosting
camps are generally located within 20 km of a regular food
source, often in stands of riparian rainforest, Paperbark or
Casuarina forest, and are commonly found in gullies, close to
water, or in vegetation with a dense canopy. Forage on the
nectar and pollen of native trees, in particular Eucalyptus,
Melaleuca and Banksia, and fruits of rainforest trees and
vines. Travel up to 50 km to forage.

Unlikely.

It is found in highest abundance typically in taller, montane,
moist eucalypt forests, with relatively old trees and abundant
hollows. The greater glider favours forests with a diversity of
eucalypt species, due to seasonal variation in its preferred
tree species.

Unlikely.

Habitat not present within
the study area

No suitable habitat
within study area.

No suitable habitat
within study area.
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Smoky Mouse

E

EPBC

Pseudomys fumeus

CE

BC

Corben’s Long-eared
Bat

V

EPBC

V

BC

V

BC

Nyctophilus corbeni

Squirrel Glider
Petaurus norfolcensis

Yellow-bellied
Sheathtail-bat
Saccolaimus

V

BC

Habitat Requirements

Distance from work

Impacted

The Smoky Mouse appears to prefer heath habitat on ridge
tops and slopes in sclerophyll forest, heathland and openforest from the coast (in Victoria) to sub-alpine regions of up
to 1800 metres, but sometimes occurs in ferny gullies.

Habitat not present within
the study area

Unlikely.

Inhabits a variety of vegetation types, including mallee,
bulloke Allocasuarina leuhmanni and box eucalypt
dominated communities, but it is distinctly more common in
box/ironbark/cypress-pine vegetation that occurs in a northsouth belt along the western slopes and plains of NSW and
southern Queensland. Roosts in tree hollows, crevices, and
under loose bark.

The approved project
(refer to section 6.1.2 of
the REF) expert review
indicated that the
Corben’s Long-eared Bat
would not occur on site
due to no suitable habitat
present within the study
area.

Unlikely.

Inhabits dry sclerophyll forest and woodland and is generally
absent from rainforest and closed forest. In NSW, potential
habitat includes Box-Ironbark forests and woodlands in the
west, the River Red Gum forests of the Murray Valley and
the eucalypt forests of the northeast. Requires abundant
hollow-bearing trees and a mix of eucalypts, acacias and
banksias.

Habitat present within the
study area, species has
been recorded within the
study area.

Yes

There are scattered records of this species across the New
Habitat present within the
England Tablelands and North West Slopes. Roosts singly or study area, species has
in groups of up to six, in tree hollows and buildings; in
been recorded within the
treeless areas they are known to utilise mammal burrows.

Yes

No suitable habitat
within study area.

No suitable habitat
within study area.

AoS completed
(refer to Appendix D
of the REF).

AoS completed
(refer to Appendix D
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flaviventris

Habitat Requirements

Distance from work

When foraging for insects, flies high and fast over the forest
canopy, but lower in more open country. Forages in most
habitats across its very wide range, with and without trees;
appears to defend an aerial territory.

study area.

Impacted

of the REF).

Fish
Murray Cod
Maccullochella peelii

V

EPBC

Slow flowing, turbid water in streams and rivers, favouring
deeper water around boulders, undercut banks, overhanging
vegetation and logs.

Habitat not present within Unlikely.
the study area, may occur
No suitable habitat
in the locality.
within study area.

Macquarie Perch

E

EPBC

Rivers, in clear, deep, rocky holes with plenty of cover
including aquatic vegetation, large boulders, large woody
debris, and overhanging banks.

Habitat not present within Unlikely.
the study area, may occur
No suitable habitat
in the locality.
within study area.

CE

EPBC

Silver perch are found in lowland, turbid and slow-flowing
rivers.

Habitat not present within Unlikely.
the study area, may occur
No suitable habitat
in the locality.
within study area.

E

EPBC

The species is extinct in the Murrumbidgee system, and is
now found in only a small number of saline deflation basin
lakes in Victoria and South Australia, in the middle and lower
reaches of the Murray River, and in the Lower Lakes.

Habitat not present within Unlikely.
the study area, may occur
No suitable habitat
in the locality.
within study area.

CE

EPBC

A variety of habitats including billabongs, lakes, swamps and

Habitat not present within Unlikely.
the study area, may occur

Macquaria
australasica
Silver Perch
Bidyanus bidyanus

Murray Hardyhead
Craterocephalus
fluviatilis
Flathead Galaxias
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Galaxias rostratus

Habitat Requirements

Distance from work

Impacted

rivers, usually in still or slow-flowing waters.

in the locality.

No suitable habitat
within study area.

Usually found in or around permanent or ephemeral Black
Box/Lignum/Nitre Goosefoot swamps, Lignum/Typha
swamps and River Red Gum swamps or billabongs along
floodplains and river valleys. They are also found in irrigated
rice crops, particularly where there is no available natural
habitat.

Suitable habitat present
within the study area.

Unlikely

Found mainly in Natural Temperate Grassland but has also
been captured in grasslands that have a high exotic
component. Also found in secondary grassland near Natural
Temperate Grassland and occasionally in open Box-Gum
Woodland. Habitat is where grassland is dominated by
perennial, tussock-forming grasses such as Kangaroo and
Wallaby. Sometimes found in grasslands with significant
amounts of surface rocks, which are used for shelter.

Habitat not present within Unlikely.
the study area, may occur
No suitable habitat
in the locality.
within study area.

Frogs
Southern Bell Frog
Litoria raniformis

E

BC

V

EPBC

V

EPBC

This was not
recorded during
targeted surveys
conducted as part of
the REF, this species
is considered unlikely
to occur.

Reptiles
Striped Legless Lizard
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Amphibromus fluitans grows mostly in permanent swamps.
The species needs wetlands which are at least moderately
fertile and which have some bare ground, conditions which
are produced by seasonally-fluctuating water levels. Habitats
in south-western NSW include swamp margins in mud, dam
and tank beds in hard clay and in semi-dry mud of lagoons
with Potamogeton and Chamaeraphis species.

Habitat present within the
study area, species has
been recorded within the
study area.

Unlikely.

Brachyscome muelleroides occurs in seasonally damp
situations such as shallow depressions and around the
margins of swamps, lagoons and claypans, on heavy grey
cracking clays to lighter clay loam soils, in grassland, grassy
woodland and open forest habitats, growing in association
with various grasses and seasonal aquatic plants such as
Marsilea species. Where trees are present, these are
typically River Red Gum or, less commonly, Grey Box.

Suitable habitat present
within the study area.

Yes

Plants
River Swamp Wallaby
Grass
Amphibromus fluitans

Mueller Daisy

V

EPBC

V

BC

V

EPBC

Brachyscome
muelleroides

Greencomb Spiderorchid

AoS completed

E

EPBC

The rigid spider-orchid occurs in Callitris spp. (cypress pine),
Eucalyptus leucoxylon (yellow gum) woodland and
Melaleuca uncinata (broombush) mallee on Tertiary and
Quaternary aeolian sandy loams in the Murray-Darling
Depression bioregion.

Habitat not present within Unlikely.
the study area, may occur
No suitable habitat
in the locality.
within study area.

V

EPBC

Endemic to Victoria, where it is widely but patchily distributed

Endemic to Victoria. Has
not been recorded in

Caladenia tensa

Ridged Water-milfoil

This was not
recorded during
targeted surveys
conducted as part of
the REF, this species
is considered unlikely
to occur.

Unlikely.
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across

Myriophyllum
porcatum

Plains Rice-flower
Pimelea spinescens
subsp. spinescens

Habitat Requirements

NSW

the north and north-west of the State, in the Riverina,
Midlands and Murray Darling Depression Bioregions.
Myriophyllum porcatum is an aquatic species that occurs in
shallow, ephemeral wetlands including lakes, swamps, rock
pools in granite outcrops, waterholes in claypans, and highly
modified habitats including farm dams and drainage lines on
private land.
CE

EPBC

Distance from work

Spiny rice-flower is endemic to Victoria, where it occurs in
the central west of the state (Walsh & Entwisle 1996);
predominantly in the Victorian Volcanic Plain, Victorian
Midlands and Riverina IBRA Bioregion. The species occurs
in grassland or open shrubland, usually developed on clay
soils. Topography is generally flat but populations may occur
on slight rises or in slight depressions prone to temporary
inundation. Vegetation is often dominated by Themeda
triandra (kangaroo grass), with Austrostipa spp. (speargrass)
or Rytidosperma spp. (wallaby grass) commonly associated.
Co-occurring species often include Acaena echinata
(sheep’s burr), Calocephalus citreus (lemon beauty-heads),
Chrysocephalum apiculatum (common everlasting),
Eryngium ovinum (blue devil), Plantago varia (variable
plantain), Ptilotus erubescens (hairy tails), Pimelea
spinescens subsp. spinescens (spiny rice-flower), Schoenus
apogon (common bog-sedge) and Velleia paradoxa (spur
velleia).

Impacted

Unlikely to occur
within the study area.

Habitat not present within Unlikely.
the study area, may occur
No suitable habitat
in the locality.
within study area.
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Lowly Greenhood

Type of
listing
(Fed or
State)

Distance from work

Impacted

E

EPBC

The New South Wales population occurs in natural forb-rich
grassland on flat alluvial plains and not derived from Acacia
pendula woodland. The only tree species recorded as
present at the proposed modification site is Allocasuarina
luehmannii. The soil is a reddish, probably calcareous, clay
loam. The community is described as occurring on plains of
Quaternary alluvial sediments with an annual rainfall of 405465 mm.

Habitat not present within Unlikely.
the study area, may occur
No suitable habitat
in the locality.
within study area.

E

EPBC

Confined to remnant grassland habitats on clay-loam soils.
Grows on level plains in tussock grassland of Austrostipa
nodosa and Chloris truncata, in grey cracking clay to redbrown loamy clay. Sites are roadside travelling stock routes
and reserves subject to sheep grazing. Associated species
include Austrodanthonia duttoniana, Enteropogon acicularis,
Austrostipa nodosa, Chloris truncata, Lolium rigidum,
Swainsona murrayana, S. plagiotropis, S. procumbens,
Rhodanthe corymbiflora, Calotis scabiosifolia, Microseris
lanceolata, Acacia pendula and various chenopods.

No suitable habitat within
study area.

Unlikely.

The species has been collected from clay-based soils,
ranging from grey, red and brown cracking clays to redbrown earths and loams.

Suitable habitat present
within the study area.

Unlikely.

Pterostylis despectans

Turnip Copperburr

Habitat Requirements

Sclerolaena napiformis E

BC

Slender Darling-pea

V

EPBC

Swainsona murrayana

V

BC

Grows in a variety of vegetation types including bladder
saltbush, black box and grassland communities on level
plains, floodplains and depressions and is often found with
Maireana species. Plants have been found in remnant native
grasslands or grassy woodlands that have been

No suitable habitat
within study area.

This was not
recorded during
targeted surveys
conducted as part of
the REF, this species
is considered unlikely
to occur.
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intermittently grazed or cultivated.
Red Darling-pea

V

EPBC

Swainsona
plagiotropis

V

BC

CE

EPBC

Grows on flat grassland and in heavy red soil, often on
roadsides and especially in table drains. Soils are derived
from quaternary sediments and are usually red-brown clayloams. The species is absent from black low-lying soils.
Recorded from roadsides, rail reserves, stock routes and
areas of lightly grazed unimproved pasture comprising
Austrodanthonia, Enteropogon acicularis and Austrostipa
grassland communities. Associated species include
Austrostipa aristiglumis, A. nodosa, A. setacea, Homopholis
proluta, Chloris truncata, Austrodanthonia caespitosa, A.
duttoniana, Enteropogon acicularis, Hordeum spp., Lolium
rigidum, Rhodanthe corymbiflora, Calotis scabiosifolia,
Microseris lanceolata and Chrysocephalum apiculatum.

No suitable habitat within
study area.

Unlikely.

Occurs in Natural Temperate Grasslands and grassy BoxGum Woodlands in which groundlayer is dominated by
wallaby grasses Austrodanthonia spp. Habitat may contain
several wallaby grass species, which are typically associated
with other grasses particularly spear-grasses Austrostipa
spp. or Kangaroo Grass Themeda australis.

Habitat not present within Unlikely.
the study area, may occur
No suitable habitat
in the locality.
within study area.

No suitable habitat
within study area.

Insects
Golden Sun Moth
Synemon plana
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Attachment F – Threatened Species Assessments of
Significance
Environment Protection and Biodiversity Conservation Act Significant Impact Assessment
The Environment Protection and Biodiversity Conservation Act 1999 specifies factors to be considered in
deciding whether a development is likely to significantly affect Endangered Ecological Communities,
threatened species and migratory species listed at the Commonwealth level. The following assessment
assesses the significance of the likely impact associated with the proposed works on:
Flora
•

Mueller Daisy (Brachyscome muelleroides) – Vulnerable.

Different significant impact criteria apply depending on the level at which a species or community is listed
(i.e. vulnerable, endangered, critically endangered etc.). The following assessment assesses the
significance of the likely impact associated with the proposed modification on the vulnerable species:
An action is likely to have a significant impact on a vulnerable species if there is a real chance or
possibility that it will:
a) lead to a long-term decrease in the size of an important population of a species
Flora
Potential habitat for the Mueller Daisy occurs within the water main relocation area. Surveys did not detect
any of these species, as surveys were not conducted during optimal detection time.
The proposed modification would result in the removal of about 0.53 ha of potential habitat. The 0.53 ha of
disturbance would occur in a narrow strip along the disturbed road corridor.
While there is potential for these species to occur within the proposed modification footprint the proposed
modification would impact only a small area of suitable habitat. The proposed modification area is not
located in a known important population of this species. As a result, the proposed modification is not likely
to have an adverse effect on this species such that is would lead to a long-term decrease in the size of an
important population.
b) reduce the area of occupancy of an important population
Flora
The proposed modification would result in the removal of 0.53 ha of previously disturbed habitat. The 0.53
ha of removal would occur in a narrow strip along the road corridor. Therefore, it is considered unlikely the
proposed modification to result in the reduction of the area of occupancy of these species.
c) fragment an existing important population into two or more populations
Flora
The proposed modification area is situated within a built-up area. The surrounding infrastructure already
contributes to fragmentation of an existing population. The proposed modification would result in the
removal of a small area of vegetation 0.37 ha along a narrow strip along the road corridor, therefore the
proposed works is considered not to fragment an existing important population into two or more
populations.
d) adversely affect habitat critical to the survival of a species
Flora
The proposed works does not occur in an area of habitat critical to the survival of this species.
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e) disrupt the breeding cycle of an important population
Flora
The Mueller Daisy flowers from September to November. The study area contains potential breeding
habitat for this species. However, given that the area occurs within disturbed habitat, it is likely that these
species would be highly tolerant to a disturbed environment and would recover upon rehabilitation.
Therefore, the proposed works would not disrupt the breeding cycle of an important population.
f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline
Flora
The action is proposed to modify and remove around 0.53 ha of previously disturbed habitat. The proposed
modification area has been previously changed and isolated from construction of the surrounding suburban
infrastructure and is already subjected to edge effects of. The proposed modification would not result in the
further modification or isolation of these species from other areas of habitat to the extent that this species
population is likely to decline.
g) result in invasive species that are harmful to a vulnerable species becoming established in
the vulnerable species’ habitat.
Mitigation measures have been recommended to ensure that the proposed works would not result in the
introduction or spread of any invasive species (e.g. weeds), particularly between sites. A weed
management plan would be prepared before any works taking place.
h) introduce disease that may cause the species to decline, or
There is a risk that pathogens could be established and spread within the proposed modification site via
machinery during construction. However, with the recommended mitigation measures of cleaning
construction equipment and machinery before entering the proposed modification site, the action is unlikely
to introduce any disease which may cause these species to decline.
i) interfere substantially with the recovery of the species.
The proposed modification would not interfere with the recovery of the species through the implementation
of safeguards and mitigation measures.
Conclusion
The impact of the proposed modification on the assessed threatened and migratory species listed under
the EPBC Act are considered to be manageable. A significant impact is considered unlikely based on the
following conclusions:
1. The amount of habitat to be removed or disturbed by the proposed modification is relatively
small in the local context.
2. No fragmentation or isolation of habitat would occur.
3. No substantial contribution to any key threatening process would be expected.
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Executive Summary
Roads and Maritime Services (Roads and Maritime) and Major Road Projects Victoria propose to build a second crossing
of the Murray River between Moama and Echuca (referred to as the ‘Echuca-Moama bridge crossing’). The EchucaMoama 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 is the proponent for the NSW component of the Echuca-Moama bridge crossing (the proposal)
which would extend 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. Roads and Maritime prepared a Review of
Environmental Factors for the proposal in August 2015.
Roads and Maritime engaged Kelleher Nightingale Consulting Pty Ltd to prepare an Aboriginal Cultural Heritage
Assessment Report (CHAR) for the proposal. The CHAR has been prepared in accordance with Stage 3 of the Roads and
Maritime Procedure for Aboriginal Cultural Heritage Consultation and Investigation and Department of Planning,
Infrastructure and Environment (formerly Office of Environment and Heritage) Code of Practice for the Archaeological
Investigation of Aboriginal Objects in New South Wales.
The study area for the CHAR forms part of a new potential corridor (Mid-West Option) downstream of Warren Street
that was developed as an alternative and was subsequently selected as the preferred option due to environmental,
social and economic considerations. Archaeological assessments of the study area, including archaeological survey and
a test excavation program were undertaken between 2007 and 2019. No Aboriginal archaeological sites were identified
in the current study area.
Consultation with the registered Aboriginal stakeholders identified that the local area has cultural heritage value to the
local Aboriginal community. In particular, Aboriginal stakeholders expressed the cultural importance and significance of
the areas adjacent to the junction of the Murray River and Campaspe River approximately 1.5 kilometres west of the
current study area and sand hills west of the Echuca Secondary School. No specific Aboriginal cultural values have been
identified within the study area.
No Aboriginal heritage constraints have been identified for the proposal and no avoidance or mitigation measures are
required for the proposal on Aboriginal heritage grounds. If any Aboriginal heritage items are found during the
proposed works, it is recommended to follow the Unexpected Finds Procedure outlined in Section 10.3.
Management measures should be implemented for adjacent areas (outside of study area). Management measures to
be implemented should include clear delineation of the boundary of the approved impact area and the inclusion of
Aboriginal heritage in the Environmental Management Plan. Documented toolbox talks should also be held to ensure all
on-site staff and contractors are aware of obligations and requirements regarding the protection of Aboriginal heritage.
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Introduction

Echuca, in Victoria, and Moama, in NSW, function as a single community and are linked by the existing heritage-listed
bridge across the Murray River. The bridge is the only accessible river crossing in the area; however it does not meet
current road design standards and 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.

1.1 Proponent and consultants
Roads and Maritime Services (Roads and Maritime) and Major Road Projects Victoria (MRPV) propose to build a
second crossing of the Murray River between Moama and Echuca (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 is the proponent for the NSW component of the Echuca-Moama bridge crossing (the proposal)
which would extend 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. Roads and Maritime prepared a Review of
Environmental Factors (REF) for the proposal in August 2015.
Roads and Maritime engaged Kelleher Nightingale Consulting Pty Ltd (KNC) to prepare an Aboriginal Cultural Heritage
Assessment Report (CHAR) for the proposal. The CHAR has been prepared in accordance with Stage 3 of the Roads and
Maritime Procedure for Aboriginal Cultural Heritage Consultation and Investigation (PACHCI) and Department of
Planning, Industry and Environment (DPIE, formerly the Office of Environment and Heritage (OEH)) Code of Practice for
the Archaeological Investigation of Aboriginal Objects in New South Wales.

1.2 Location and scope of activity
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. Moama
is located in the Murray River Local Government Area.
The key features of the NSW proposal include:

















A bridge across the Murray River and its floodplain (about 600 metres in length)
A new two lane elevated approach road across the floodplain, including two sections built on earthen
embankments
A 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
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
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 temporary hard stand areas for crane and piling activities adjacent to the new bridges
Relocation and protection of public utilities
Erection of fauna crossings for Squirrel Gliders (Petaurus norfolcensis) to maintain connectivity
Landscaping treatments, including planting of vegetation on road batters and in the road reserve

The study area is shown in Figures 1 and 2.
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Figure 1. Overview of study area
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Figure 2. Study area details
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Landscape Context

2.1 Landform, geology and soils
The study area is located within the Riverine Plain, the eastern geomorphic subdivision of the Murray Basin (Brown
and Stephenson 1991: 29, Butler et al. 1973: 4). The geology of the study area was created by a series of tectonic
events that modified the behaviour of water movement and sediment deposition. The Murray Basin formed after
Australia’s rifting from Antarctica and was filled with up to 500 metres of marine and terrestrial sediments that were
deposited during the last 60 million years (Page, Kemp and Nanson 2009:S21). The Riverine Plain is an almost flat
distributary plain with underlying Late Cainozoic fluvio-lacustrine sediments that have been incised by a network of
major river systems, including the Murray, Murrumbidgee and Lachlan Rivers that drain into the basin from the
Southeastern Highlands(Brown and Stephenson 1991: 29). The uplifting of the Pinnaroo Block in the Pliocene dammed
the ancient Murray River at ~2.4 million years ago and formed an extensive freshwater lake known as Lake Bungunnia
in the western Murray Basin (Tulau and Morand 2013: 4; Page, Kemp and Nanson 2009:S20).
The Shepparton Formation geology underlies the elevated areas of the current study area north of Bartlett Street and
comprises a series of mottled and multi-coloured soil stratigraphic units that are formed from fluvial and lacustrine
sediments of clay, sand, silt and gravel capped by buried palaeo-soil (Stephenson 1991: 187). The lower Shepparton
Formation geology was deposited by large rivers that fed Lake Bungunnia. Around 0.8 million years ago, Lake
Bungunnia drained and became several smaller basins (Page, Kemp and Nanson 2009:S20). The youngest deposits of
the Shepparton Formation were formed by leveed or prior streams with very long wavelength and low sinuosity
bedload channels that are unlike the modern drainage network (Stone 2006: 772; Tulau and Morand 2013: 8). While
the Shepparton Formation underlies the more recent Coonambidgal Formation, they are difficult to separate
(Stephenson 1991: 77).
Tectonic movement along a north south running Cadell Fault between 70,000 and 20,000 years ago uplifted the
eastern edge of the Cadell Tilt Block by up to 15 metres. The uplift blocked the course of the Murray River and
Goulburn River and began a series of hydrological changes in the region which are discussed in Section 2.2. The prior
streams which formed the most recent Shepparton Formation deposits were replaced by ‘ancestral streams’ that cut
into the Shepparton Formation geology and had shorter wavelengths, were more sinuous and carried a higher
proportion of suspended load (Tulau and Morand 2013: 8). The ancestral streams and modern rivers have deposited
the sediment of the Coonambidgal Formation that was derived from the rocks through which they flowed and the
incised Shepparton Formation geology (Stephenson 1991: 96). In periods of lower water flow between 50,000 and
25,000 years ago, sand was blow from the dry river channels in an easterly direction and formed source-bordering
dunes (9). From 50,000 to 25,000 years ago, increased rainfall created wider river channels than those of the present
day rivers that can be seen in the study area as a slightly higher floodplain from an earlier ancestral stream that has
subsequently been incised by the active flood plain of the present day Murray River (Colloff 2014: 9).
The residual Bunnaloo soil landscape of the study area encompasses the study area and are derived from the silts,
sands and clays of the Murray River alluvium (Shepparton formation). The soils are characterised by sub-plastic red or
brown chromosol soil types on level or undulating plains and the topsoil is prone to structural decline and wind
erosion.
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Figure 3. Topography and geology of the study area
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2.2 Hydrology
The hydrology of the study area is dominated by the Murray River and associated tributary rivers in addition to
billabongs, oxbow lakes and other small perennial and ephemeral lakes that have formed within abandoned channels
(Brown and Stephenson 1991: 29). The hydrology of the region has varied through time as a result of climatic
variations and tectonic movements. Prior to the tectonic movement along the north-south running Cadell Fault which
began approximately 70,000 years ago, the Murray River and Goulburn River flowed through Green Gully,
approximately 20 kilometres north of the study area.
The change in elevation along the eastern scarp of the Cadell Fault resulted in the diversion of the Murray River
(approximately 45,000 years ago) around the northern end of the fault along the channels of the present day Edward
River and Bullatale Creek in addition to filling a lake in the vicinity of the present day Moria and Barmah lakes (Clark et
al 2015: 4-9; Stone 2006: 771). The Goulburn River was diverted to the south where it flowed into Lake Kanyapella and
eventually overflowed, joining the Campaspe River through the present day Murray River channel. From 50,000 to
25,000 years ago, increased rainfall created wider river channels than those of the present day rivers (Colloff 2014: 9).
Lake Kanyapella reached its maximum extent 32.4 ± 2.2 ka (Clark et al 2015: 7) and had dried up by 24.7 ± 1.5 ka which
resulted in the formation of a quartz sand dominated lunette (Barmah Sandhills) along the downwind eastern margin
(Brown and Stephenson 1991: 241). By c. 18.9 ± 1.1 ka the smaller lake Little Kanyapella had formed in the dry Lake
Kanyapella floor (Clark et al 2015: 7). The avulsion of the Murray River south through the Barmah Choke occurred
sometime between 8,000 and 550 years ago (Stone 2006: 771; Tulau and Morand 2013: 6).
The present day rivers in the vicinity of the study area form narrow meander belts within restricted floodplains 1.5 to
5 kilometres wide and entrenched some 1.5 to 5 metres below the general level of the plain (Brown and Stephenson
1991: 29). The Murray River in the vicinity of the study area has been prone to several major flooding events in the last
150 years including flooding in 1870 that inundated the riverfront areas of Moama approximately 700 metres south of
the study area (Empire 1870: 4). A series of large dams regulate the flow of the present day Murray River; however,
flood modelling undertaken for the current project has shown that the portion of the study area south of Boundary
Road is subject to flooding with depths between one and four metres (Cardino 2015).

2.3 Vegetation and landuse
The vegetation of the region has changed over time due to climate and hydrological factors (Colloff 2014). Between
120,000 and 50,000 years ago, dryer conditions caused the expansion of eucalypt woodlands and chenopod
shrublands while grasslands contracted. An increase in rainfall between 50,000 and 30,000 years ago was followed by
a return to cool, dry conditions of the Last Glacial Maximum between 30,000 and 17,000 years ago that caused the
expansion of grasses and shrubs while the woodlands and tree cover declined. As the dry conditions eased, sometime
between 13,000 and 3,000 years ago, river red gum woodlands expanded across areas which flooded regularly and
have remained in these areas to the present day (Colloff 2014: 10-15).
The distribution of native vegetation within the study area has been affected by historic and contemporary European
land use practices in the region. Prior to the 1840s, a mixture of native vegetation communities would have extended
across the Riverine Plain with distribution determined by a combination of factors including soils, topography and
climate. The clearance of native vegetation across the study area in the last 150 years by European settlers has
resulted in a predominance of exotic grasses and isolated or small clusters of trees in the northern portion of the study
area. An area with a Yellow Box canopy and introduced understory is present within the portion of the study area east
of Cobb Highway. The vegetation in the southern portion of the study area was dominated by River Red-gum and Black
Box with larger trees near the Murray River and younger regrowth trees throughout (BL&A 2011: 11, Table 1)
European settlement of the area began in the 1840s with several large squatting runs claimed in the region for grazing
cattle. By 1843, James Maiden began a punt service for transporting cattle across the Murray River which became
known as Maiden’s Punt and was located approximately one kilometre south east of the current study area. Maiden’s
Punt was situated at the closest point to Melbourne and a small settlement developed around the punt during the
1840’s. In 1853, allotments in the settlement, renamed Moama, were sold in the Government Gazette. The demand
for wood saw the development of a large Red Gum logging industry in the region between the 1850s and 1880s. An
aerial photograph taken in 1975 shows that the southern portion of the study area was largely cleared of vegetation
and under cultivation. A disused sand quarry is also present to the south of the study area.
The northern portion of the study area currently contains a mixture of vacant lots and road corridors that form the
western edge of Moama. Aerial photographs taken over the last 50 years show that these lots were at times ploughed
and cultivated. The southern portion of the study area is currently undeveloped and covered in regrowth and old
growth native vegetation.
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Ethnohistoric Context

In 2014, the Victorian Aboriginal Corporation for Languages published a collection of Aboriginal Creation Stories which
were told by Aboriginal people and using Aboriginal languages (VACL 2014). The following Aboriginal Creation Story,
Ina Yillian, was documented in the Yorta Yorta/ Bangerang language and in English (VACL 2014: 52-53):
Ina yillian nbanga gungaia tu-tu-la tun-gudya ganggawa woka. Womeriga Biami nha-wal Gumukan
Winyan mulamuk coolaman. Biami ngarri Gumuka birra birra ngana nyan-uk mayila. Paabia wurwich
winyarrin nunyir birra broongama ngana woka paabia baka-narrak.
Gumuka winyaril yawal burraya yorta naan mayila. Djinagaga paabia marralatjum yawal thurramdjuba
galka winyarrin nunyir woka. Conamurra thulla Gumuka yawal burroya yoorunguk yurratha, bayeet
yeeta imigo mayila dora gaka. Biami garaba Gumuka Winya yorta naan. Biami yarganidia dora Gane.
Gane ngani wy-yeen nukul woka. Gane woda-amoo Biami yargandia bookoot woka. Nhawal dhamnal
ganatj gangawa woka. Womeriga Biami lotjpatj dora birayarwool Gumuka-narrak Winya-narrak
yanagai Gane broongama nyanuk.
Gumuka bawu turneja punrira nurruga moogoo winyarrin nunyir bait-tun woka. Kalimna boorja
choondonga kyema deekula woota yedabila. Biamil yargandia wooata munura mugingula gorkarra,
gangangoor gangangoor wurumaty uta gorkarra gangawa uta Dangala, Yorta Yorta woongle moolaawa
malawa uniar.
Ina Yillan describes how Dungala (Murray River) was created when Biama filled the lines made by Gumuk Winga with
her digging stick and the trail of Gane, the great rainbow Snake. Ina Yillan illustrates the differences in how time and
space is viewed in the traditions of the Aboriginal people compared with European traditions brought to Australia in
th
the late 18 century.
The current scientific understanding is that Aboriginal people have lived in Australia for at least the last 50,000 years.
Earlier dates have been proposed for human occupation in Australia; however, these dates are problematic due to the
limitations of the technology and evidence being used. Future research may demonstrate that Aboriginal people have
th
th
inhabited the Australian continent for longer than 50,000 years. While European accounts from the late 18 and 19
centuries tended to depict Aboriginal culture as static and unchanging, the changing climate and environment
discussed in Section 2 would have required adaptation and change. As such, these accounts should not be used to
infer the cultural practices of Aboriginal people living in the preceding millennia (Colley 2002: 10-15; Hiscock 2007: 4).
On 25 April 1787, Arthur Phillip was commissioned Captain General and Governor in Chief of the Territory of New
South Wales by King George III of the United Kingdom (Britton 1978: 1). The Territory of New South Wales was an area
encompassing the eastern half of Australian continent including the current study area that had been claimed for the
United Kingdom by Lieutenant James Cook on 22 August 1770. Cook’s claim occurred despite being documenting
numerous observations of Aboriginal people living along the eastern coast and being instructed that:
You are also with the Consent of the Natives to take Possession of Convenient Situations in the Country in the
Name of the King of Great Britain: Or: if you find the Country uninhabited take Possession for his Majesty by
setting up Proper Marks and Inscriptions, as first discoverers and possessors.
The claim of sovereignty over Australia was part of a series of territorial acquisitions that were ruled or administered
by the United Kingdom and would become known as the British Empire (Ferguson 2003). By 1909, the British Empire
would encompass almost a quarter of the world’s population and landmass (Ferguson 2003: 240). The British Empire
was driven by commercial gain and utilised military, civil and religious coercion to control the often larger local
populations of its foreign territories (Ferguson 2003). In Australia, the claim of sovereignty and subsequent
colonisation of Australia was founded and implemented on the erroneous belief in the superiority of the British
civilisation which continues to have ramifications to the present day (Banner 2005; Doukakis 2006; McLisky 2009).
In the years prior to 1831, successive governors appointed by the British government had made land grants of the
claimed territory to free settlers, emancipists (former convicts) and non-commissioned officers primarily within the
Sydney region (La Croix 1992: 9). The crossing of the Blue Mountains in 1813 and identification of other passes
through the mountain ranges during the 1820s and 1830s encouraged the rapid occupation of areas well beyond the
Sydney region where lands suitable for sheep grazing were located. While many settlers obtained the governor’s
permission, from 1826 the occupation of large tracts of crown lands without obtaining a land grant by wealthy
individuals known as squatters for grazing sheep and cattle was common (La Croix 1992: 10).
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On 14 October 1829, the Nineteen Counties of New South Wales were proclaimed by Governor Darling in the Sydney
Gazette in an attempt to limit the expansion of the settlement. The counties represented the area of 22,083,200 acres
surrounding Sydney, known as the limits of location, in which land could be selected by settlers and settlement of the
territory claimed by the British government outside of the Nineteen Counties was prohibited (La Croix 1992: 5).
Settlement beyond the Nineteen Counties continued and by 1836, squatters were allowed to purchase an annual
license for unclaimed Crown lands (La Croix 1992: 6).
In 1836, Joseph Hawdon and Charles Bonney took a herd of cattle from Batemans Bay along the Goulburn River in an
attempt to find a track that could be used to connect New South Wales with Adelaide (Hawdon 1952). On January
th
29 , they came across the junction of the Goulburn River and Murray River (which Hawdon referred to as the Hume)
(Hawdon 1952: 17). After traveling seven miles further along the Murray River, they arrived at the Campaspe River
junction and came across a group of Aboriginal people who attempted to avoid the Europeans. The account describes
two interactions between the groups on the day. In one, the Europeans gave an elderly man of the group a bird that
they had shot and to which he responded by repeating the word “yanika” that Hawdon interpreted as “go away”
(Hawdon 1952: 17). The second interaction was with an elderly man who Hawdon described as lame that had been
collecting bulbous roots of the plain and proceeded to shake “his stick at the men and poured forth a volley of angry
language” (Hawdon 1952: 18). At daylight the following morning Hawdon recorded that thirteen Aboriginal men were
seated approximately 200 yards from his tent, of which one had an iron hatchet (Hawdon 1952: 18). The Europeans
gave one of the men a piece of bread and were not followed when they continued their journey (Hawdon 1952: 18).
The journey of Hawdon and Bonney was part of a series of expeditions made by Europeans along the major rivers of
the Riverine Plain in the 1830s to determine how the colonies of Sydney, Melbourne and Adelaide could be connected
overland. From the 1840s, the region had been claimed by several squatters such as Edward Curr, whose family
occupied lands on the eastern side of the Murray River including stations at Tongala and Moria. In later life, Edward
Curr published a series of books (Recollections of Squatting in Victoria in 1883 and The Australian Race: Its Origins,
Languages, Customs between 1886-1887) that described the Aboriginal people that inhabited the region and gave an
account of Curr’s interactions with them. Curr’s writings have often been used as primarily sources of information due
to the limited number of early European accounts during this period; however, it must be noted that they were
published 40 years after the events described by a writer who had taken the land from the people described (Furphy
2013: xi-xv).
The Aboriginal people who lived in the study area during the 1840s spoke a language known as Yorta Yorta/
Bangerang. A study of the Yorta Yorta/ Bangerang language was undertaken during the 1990s with members of the
Yorta Yorta/ Bangerang community (Bowe and Morey 1999). The study noted that the Yorta Yorta/ Bangerang
language consisted of “a group of closely related languages that were traditionally spoken by the people who lived in
an area extending from the junction of the Murray and the Goulburn Rivers, on either side of the Murray River from
west of Echuca to east of Cobram/Tocumwal, and south-east along the Goulburn River to the Mooroopna-Shepparton
area” (Bowe and Morey 1999: 1). The name of the language is based on a repetition of the word for ‘no’ and has been
variously spelt as yota, yotta, yoorta (Curr 1887: 569) and yanika (Hawdon 1952: 17) while Bangerang was a term used
to describe some of the groups speaking Yorta Yorta/ Bangerang. Today, the descendants of these groups identify as
Yorta Yorta/ Bangerang.
Yorta Yorta/ Bangerang was spoken by approximately 13 groups who were often referred to by topographic features
of areas in which they lived such as the Wollithiga (also spelt Wollithigan) who “occupied the country at and about the
junctions of the Goulburn and Campaspe rivers with the Murray” (Bowe and Morey 1999: 7) and which is thought to
th
mean the meeting of the waters (Bowe and Morey 1999: 7). In the 19 century, the Yorta Yorta/ Bangerang utilised a
range of riverine and terrestrial resources that were dependent upon the territory of their group with individual
members owning certain landmarks such as weirs (Curr 1883: 243).
A large proportion of the subsistence activities of the Yorta Yorta/ Bangerang were associated with “fishing on the
extensive network of rivers, anabranches, lagoons, creeks and lakes” (YYCGI 2003: 13). A range of terrestrial animals
were hunted including possums that were captured by scaling trees using toehold notches cut into the bark and
provided a source meat and skins for making cloaks (Curr 1883: 260). Possum skin cloaks were worn by the Yorta
Yorta/ Bangerang with the skin on the outside and decorated with ochre that were fastened at the waist and worn
over the left shoulder (Curr 1883: 85). Newspaper articles written during the 1850’s and 1860’s note that possum skin
cloaks continued to be worn by Aboriginal people in Moama and Echuca and a possum skin cloak in the collection of
Museum Victoria was acquired at Moama in 1853. A recreation of the cloak in the Museum Victoria collection was
made by Lee Darroch for display during an exhibition at the Powerhouse Museum in 2008 and 36 cloaks were worn by
Aboriginal Elders at the opening ceremony of the 2006 Melbourne Commonwealth Games.
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Plate 1. Aboriginal fishing camp on the River Murray, near lake Moira by Samuel Calvert 1872. (State Library of
Victoria, IAN21/05/72/117)
The Yorta Yorta/ Bangerang also made a range of items from perishable materials including reed spears, wooden clubs
and shields, nets, baskets, bags from kangaroo skin and canoes from tree bark (Curr 1883). Stone suitable for the
manufacture of stone tools was not locally available and quartz was traded with other groups for reed spears (Curr
1883: 273). The burial practices of the Yorta Yorta/ Bangerang involved the deceased being wrapped in their possum
skin cloak with their knees up to their neck and placed a sitting position or on their side in a grave excavated four feet
deep into a sand hill (Curr 1883: 286).
The arrival of Europeans had a devastating impact on the Yorta Yorta/ Bangerang people. Contact with Europeans
introduced diseases, such as smallpox, that drastically altered the size and structure of the Aboriginal population while
the acquisition of squatting runs and later establishment the settlements at Moama and Echuca subsumed the
traditional areas used to meet subsistence needs. Edward Curr’s account of his establishment of Tongala Station
illustrates the relationship between the Europeans and Yorta Yorta/ Bangerang in this period in which the Yorta Yorta/
Bangerang people were compelled to work for the squatters or within the settlements as labour and interpreters (Curr
1883: 93, 264).
As a result of European occupation of their traditional lands and encouragement from the Europeans, the Yorta Yorta/
Bangerang people were compelled to work for the squatters as labour and interpreters (Curr 1883: 93, 264 Doukakis
2006: 4). The Yorta Yorta/ Bangerang were often paid for this work in goods which created a dependency on the
Europeans. The European occupation was also met with livestock theft and spearing as noted by Curr when he
expanded his run into the area around Lake Moria in 1843 (Curr 1883: 176-179; 193-194). Native mounted police were
sent to apprehend the Yorta Yorta/ Bangerang responsible and in a clash between the two groups, Curr noted that a
man by the name of Warri was apprehended, the officer in charge of the native mounted police was speared in the
thigh and that firearms had been fired at the Yorta Yorta/ Bangerang without injuring them; however, Curr’s account
as with many early European accounts is difficult to verify (Furphy 2013: 74).
The settlements at Moama and Echuca were founded during the 1850s and 1860s and some Yorta Yorta/ Bangerang
people were noted working as labourers in the settlements and living in camps outside of Moama and at the junction
of the Murray and Campaspe Rivers (The Argus 1855; The Argus 1862; Cato 1976: 12). Large groups of Yorta Yorta/
Bangerang also continued to hunt and camp around Barmah Forest and Moria Lake where 300 people gathered for a
corrobboree in 1864 (Cato 1976: 12). The Riverine Herald, which was founded at Echuca in 1863, and the journals of
Europeans living in the settlements of Moama and Echuca, such as Daniel Matthews, provide additional sources of
information for this period, including accounts of individuals such as King Cockey, King Billy and Tally-ho.
King Cockey who appears to have been around 50 years old in 1866 was mentioned in relation to the celebrations of
the first consignment of wool by rail to Melbourne in 1864 and a corrobboree that took place near Echuca in 1865
(Bendigo Advertiser 1864: 3; The Argus 1865: 5). He was also a witness in an inquest regarding the discovery of
Aboriginal ancestral remains near the Echuca railway in 1866 (see Section 4.2). He died in 1868 and was described as
“a gentlemanly old fellow and jovial old soul to boot, and was universally liked by both white fellow and black” (The
Argus 1868: 5).
A breastplate inscribed with ‘King Cockey Hucunthawan Perricoota’ is in the Echuca Historical Society Museum
collection. Metal breastplates (also referred to as kingplates, gorgets or badges) that were fashioned in a style similar
to the military duty signs worn by British officers and were primarily given to individuals in the Aboriginal community
between 1814 and 1930. The breastplates were primarily given to individuals whom the British government or, from
th
the early 19 century, pastoralists determined to be in charge and were often inscribed with titles including ‘Chief’,
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‘King’ or ‘Queen’. The practice undermined Aboriginal society by rewarding individuals which the British felt were
useful and who may not have been recognised by their communities as leaders.
From 1861, new laws known as the Selection Acts came into effect in NSW that ended the squatter’s monopoly over
large areas of crown land in the region. The laws required squatters to purchase the crown land that they had
previously controlled and allowed other Europeans to purchase land for small scale farms (Doukakis 2006: 6). The new
laws resulted in the overstocking of properties, fencing and a decline in the need for Aboriginal labour (Doukakis 2006:
6). In 1864, the brothers Daniel and William Matthews opened a store in Echuca selling hardware, firearms, and ships'
supplies and Daniel Matthews began visiting and talking with the Yorta Yorta/ Bangerang people (Cato 1976: 12). By
1865, they had purchase land on the New South Wales side of the Murray River near Curr’s former Moira run
approximately 25 kilometres east of Moama (Cato 1976: 16).
Daniel Matthews and his wife Janet began the Maloga Mission and school in 1874 on a portion of the property where
Yorta Yorta/ Bangerang elders of the Wollithiga told him there had “had been a great gathering place and corroboree
ground for as long as anyone could remember” (Cato 1976: 28). The mission was part of a wider change in NSW
government relations with Aboriginal people from an unofficial policy indifference which had been their response in
the preceding decades (Doukakis 2006: 8).

Plate 2. Illustration of Maloga Mission on the Murray published in Australian Town and Country Journal, 6 August
1887. Page 10
The mission driven by a belief in the superiority of Christianity and European work practices with the missionaries
assuming their authority due to race and class (McLisky 2009: 75-84); however, Daniel Matthews was also supportive
of the attempts by the Aboriginal community to gain land. Matthews took a petition from 42 Yorta Yorta/ Bangerang
men living at the Maloga Mission to Sydney to present to the governor that was published in the Sydney Morning
Herald on 2 July 1881 and the Daily Telegraph on 5 July 1881. In 1881, George Thornton was appointed Protector of
Aborigines in NSW and given a small budget to issue food and welfare to Aboriginal people (Doukakis 2006: 40).
In February 1883, the NSW Legislative Assembly, influenced by the reports from missions across NSW, including
Maloga, established the NSW Board for the Protection of Aborigines (NSWBPA). The NSWBPA was established by the
NSW Government to financially support existing stations, administer missions, and to provide blankets and rations
(Doukakis 2006: 9). In addition, the NSWBPA was tasked with “the elevation of the race, by affording rudimentary
instruction, and by aiding in the cost of maintenance or clothing where necessary, as well as by grants of land, gifts of
boats, or implements of industrial work” (NSWLA 1883: 920).
When Lord Carrington visited Moama in 1887, he was handed a petition from 11 Aboriginal men of the Maloga
Mission, including William Cooper. The petition requested that
No less than 100 acres per family in fee simple or at small nominal rental annually, with the option of purchase
as such prices as shall be deemed reasonable for them under the circumstances, always bearing in mind that
the Aborigines were the former occupiers of the land (Riverine Herald 1887:2)
In 1888, the New South Wales Government approved the creation of an Aboriginal reserve known as Cummeragunja
Aboriginal Reserve (also called Cummeragunja Station, Cummera) near the Maloga Mission (Riverine Herald 1888: 2).
Cummeragunja was established as a farm and aimed to provide communal self-sufficiency with small lots allocated to
individuals and with the closure of the Maloga Mission in 1888, many of the former residents moved to
Cummeragunja (Riverine Herald 1888: 2; Davis 2009: 107). Cummeragunja was managed by an employee of the
NSWBPA whose approval had to be given before Aboriginal people could move into or out of the reserve (Davis 2009:
107).
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On 1 January 1901, the Commonwealth of Australia was established and the Constitution of Australia came into effect.
The constitution mentioned Aboriginal people in Section 51(xxvi) where they were excluded from part of the people
which the Commonwealth government could make laws for the peace, order and good government and Section 127
which excluded Aboriginal people from reckoning the numbers of the people of the Commonwealth, or of a State or
other part of the Commonwealth. The reason for the wording of these sections was not recorded; however, the
ramifications of Section 51(xxvi) was to keep the administration and control of Aboriginal people in the hands of the
state governments while Section 127 excluded Aboriginal people from having a role in Federal politics (GardinerGarden 2007: 4).
In 1909, the NSW Government passed the Aborigines Protection Act 1909 which gave the NSWBPA statutory powers
in relation to reserves which it defined as “area of land heretofore or hereafter reserved from sale or lease by the
Governor, or given by or acquired from any private person, for the use of aborigines”. The statutory powers included
the appointment of managers, power to remove people from reserves, ownership of structures, livestock and other
items within the reserves, and the ability to apprentice Aboriginal children living in the reserve. The Aborigines
th
Protection Act 1909 was amended several times during the first half of the 20 Century to give the NSWBPA increasing
powers over the inhabitants of the reserves and to remove Aboriginal children in a practice which would become
th
known as the Stolen Generation. At Cummeragunja, the effects of NSW government policies in the early 20 Century
resulted in strict NSWBPA control over who was allowed to live in the reserve, the removal of children from the
reserve and the loss of several the lots allocated to the Aboriginal Community for farming which were revoked and
leased to white farmers (Davis 2009: 107; Ward 2016: 1).
th

During the 20 Century, several former residents of Cummeragunja including Margaret Briggs, William Cooper,
Douglas Nicholls, Bill Onus, Jack Patten and Margaret Tucker were involved in the civil rights movement in Australia. In
1937, the Australian Aborigines' League was established by a group including William Cooper, Bill Onus and Margaret
Tucker to campaign against discriminatory legislation. The Aborigines Progressive Association was cofounded by Jack
th
Pattern in the same year. On 26 January 1938, the 150 anniversary of the beginning of British occupation in Australia,
the Aborigines Progressive Association, founded by Jack Patten and William Ferguson, supported by the Australian
Aborigines' League, founded by William Cooper, held the Day of Mourning & Protest in Sydney.
The Day of Mourning & Protest was organised to generate public awareness of the civil rights issues and included
many Aboriginal civil rights activists including Geraldine Briggs and Margaret Tucker. An appeal to the citizens of the
Australian Commonwealth was published by Jack Patten and William Ferguson as part of the Day of Mourning &
Protest in which it was argued that state policies towards Aboriginal people were hypocritical and did not protect
them but instead made Aboriginal people “deprived of ordinary civil legal rights and citizenship, and we[sic] are made
a pariah caste within this so-called democratic community” (Patten and Ferguson 1938: 3). It argued against charity
and instead demanded “FULL CITIZEN STATUS and EQUALITY WITHIN THE COMMUNITY” (Patten and Ferguson 1938:
12)

Plate 3. Douglas Nicholls (third from right), William Cooper (second from right) and John “Jack” Patten (right)
discuss a resolution, 1938. (State Library of NSW/a429003h)
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In 1939, two-thirds of the residents of Cummeragunja, numbering approximately 200 people, walked out of the
reserve and crossed the Murray River to settle around Barmah in Victoria in protest over the conditions within the
reserve (Ward 2016: 1). The walk off lasted on and off for nine months and in the end many never returned with
former residents of Cummeragunja relocating to towns in the region including Moama, Echuca and Barmah (Ward
2016: 1). During consultation for the proposed second crossing of the Murray River, the Yorta Yorta/ Bangerang
identified an area of intangible heritage value north and south of Warren Street “where families of Yorta Yorta and
Wemba Wemba people settled after walking off Cummeragunga Station” (Terra Culture 2015: iii).
On 27 May 1967, a referendum was held in which Australians voted to change the Australian Constitution to give the
Commonwealth Parliament power to make laws with respect to Aboriginal people wherever they lived in Australia and
to make it possible to include Aboriginal people in national censuses. The referendum was the result of a long
campaign by many Aboriginal activists, including Douglas Nicholls and Geraldine Briggs.

Plate 4. Douglas Nicholls at a meeting with Gordon Bryant (left), Prime Minister Harold Holt (centre), and Bill
Wentworth (right). (National Archives of Australia: A1200, L62232)
In 1972, Douglas Nicholls was the first Aboriginal Australian to be knighted and was also the first Aboriginal Australian
to be appointed to a vice-regal office when he served as Governor of South Australia between 1976 and 1977 (Broome
2012). He was appointed MBE in 1957 and OBE in 1968. Geraldine Briggs received the Order of Australia in 1991
The Yorta Yorta/ Bangerang people have fought for recognition of their traditional lands numerous times and
“maintain that the people who identify as Yorta Yorta or Bangerang today are the descendants of Aboriginal people
who held these lands at the time of white occupation of the region in the late 1830's and after” (YYCGI 2003: 15).
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Archaeological Assessment

4.1 Database search (AHIMS)
The Aboriginal Heritage Information Management System (AHIMS) is a database operated by OEH and regulated
under section 90Q of the National Parks and Wildlife Act 1974. AHIMS contains information and records related to
registered Aboriginal archaeological sites (Aboriginal objects, as defined under the Act) and declared Aboriginal places
(as defined under the Act) in NSW.
A search of AHIMS was conducted on 3 September 2019 to identify registered (known) Aboriginal sites or declared
Aboriginal places within or in the vicinity of the study area (AHIMS Client Service ID: 446518). The AHIMS Web Service
database search was conducted within the following coordinates (GDA, Zone 55):
Eastings:
290300 to 304300
Northings:
5998850 - 6009850
Buffer:
0 metres (the search coordinates included a buffer around the study area)
The AHIMS search results showed:
30

Aboriginal sites are recorded in or near the above location

0

Aboriginal places have been declared in or near the above location

The distribution of the recorded Aboriginal sites within the AHIMS search area is shown in Figure 4, with site context
and site types listed in Table 1. Search results are attached as Appendix B.
Table 1. Frequency of site features from AHIMS database search
Site Context

Open
Total

Burial

2

Frequency
%
6.67

Modified Tree (Scarred)
Earthen Mound/Shell Midden

21
7

70.00
23.33

30

100%

Site Type

Number

No Aboriginal archaeological sites have been previously recorded on the AHIMS database within the study area. One
Aboriginal archaeological site, Scar tree Boundary Road (AHIMS 59-2-0095) was a tree with a bark removal scar that
was identified on the south side of Boundary Road approximately six metres south west of the study area.
The result of the AHIMS search are distorted by the absence of results south of the Murray River which are held in a
separate database known as the Victorian Aboriginal Heritage Register (VAHR). The VAHR was searched as part of the
assessment of the Victorian section of the project and the results are described in Section 4.4.
As discussed in Sections 2 and 3, the region does not have materials suitable for the creation of stone tools within the
local geology. This is significant as stone artefacts are the most prevalent Aboriginal artefact found in Australia due to
the durability of the material. Instead, the previously recorded Aboriginal archaeological sites are predominantly trees
with one or more bark removal scars. Earthen mounds of shell and some stone artefacts are also found in smaller
quantities.
Two Aboriginal ancestral burials have been recorded within the wider AHIMS search area. Newspaper articles from the
th
mid-19 century onwards have reported on the discovery of several additional burials in the Moama-Echuca area and
are discussed in Section 4.2
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Figure 4. AHIMS search results
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4.2 Newspaper reports of burials in the vicinity of the study area
Newspaper articles from the mid-19th century onwards have reported on the discovery of several burials in the
Moama-Echuca area. The articles include:


Aboriginal ancestral remains were found near a drain in Echuca in 1866. This is discussed below.



The Aboriginal ancestral remains of a man were uncovered during sand quarrying near Horseshoe Lagoon,
Moama in 1875 (Riverine Herald. 1875: 2). The remains were buried in a sitting position between three and
four feet below the ground surface.



Aboriginal ancestral remains of an individual were uncovered by sand carters in a sand bed on the Campaspe
River bank in 1884 (Riverine Herald 1884: 2).



Aboriginal ancestral remains of an individual were uncovered in the sand of the park oval at Echuca in 1909
(Riverine Herald 1909: 2).



Aboriginal ancestral remains of an individual were unearthed by workers on Thyra Road in 1911 while
moving sand from a rise to repair another part of the road (Argus 1911: 10).



The remains of an adult woman, a teenage girl and a child were found protruding from the river bank 400
yards from the homestead of William Pitty at Riverside, Moama in 1924 (Riverine Herald 1924: 2). The
remains were from a single grave 2.5 feet in depth and 2 feet in diameter that may have been exposure due
to the widening of the river.



The Aboriginal ancestral remains of a young man were exposed by a windstorm in a sand hill known as
Thomson’s block at Perricoota Station in 1929 (Argus 1929:10). The remains were found with three
sharpened stones, a mussel shell, two pieces of a rusted iron knife and a piece of glass bottle (Argus
1929:10).

An archaeological investigation of the location where Aboriginal ancestral remains had been found in 1866 was
undertaken by Terra Culture in 2001. A review of newspaper reports, an inquest into the remains in 1866 and drawing
of the railway were examined. The reports and inquest noted that the remains were part of a skeleton which had been
found protruding from a railway gutter adjacent to a road near the swamp at Echuca in 1866. The remains were
determined to be of a young person and found “in a lying position with legs cramped as is the custom” (Terra Culture
2001: 16) with a stone artefact lying near the hip joint and a quantity of charcoal around the remains.
The inquest included testimony from King Cockey (see Section 3) who had been taken to the spot in 1866 and was
noted as being about fifty years old at the time (Terra Culture 2001: 17). King Cockey stated that “when I was a
Piccanniny plenty of blackfellow buried where this skull was formed plenty more about there – no white fellow here
then”. The inquest also stated that “this witness went on to say that the place had been used as a place of burial by his
tribe but was not now or had been for many years used as such” (Terra Culture 2001: 18). The remains were reported
as being ‘decently interred’ by the local police officer and while no location was specified the investigations
determined that “it was likely that they were reburied in the sand hill to the north of the existing Echuca cemetery”
(Terra Culture 2001: 3).
The review of drawings of the railway and locations mentioned in the article indicated that the remains were located
on the eastern side of the current railway corridor where the underground drain exits at the base of a natural rise. An
inspection of the area identified the railway drain which was still visible alongside the current railway embankment
approximately 150-180 metres south of the Murray River bank. The investigation noted that the area had been
modified by the construction of an embankment in 1878 that artificially raised the railway and the construction of a
mini golf course and car park on the eastern side of the drain which was levelled using fill. The investigation
determined that the natural landform was possibly a levee or embankment formed from an older river course and
may remain under fill (Terra Culture 2001: 7-8).

4.3 Previous archaeological investigations
Several large regional studies on the antiquity of Aboriginal occupation in relation to climate and environmental
th
changes were undertaken during the second half of the 20 Century. Archaeological investigations in the vicinity of
the study area have generally been undertaken as part of planning for proposed redevelopment and infrastructure
projects in addition to investigations undertaken as a result of the discovery of Aboriginal skeletal remains. A summary
of the relevant investigations is presented in this section
In the 1960s and 1970s a series of archaeological excavations were conducted at an irrigation reservoir called Kow
Swamp, approximately 40 kilometres north east of the current study area. The excavations found that the reservoir
was located within a small paleolake that had held fresh water between 13, 000 and 9,000 years ago (Mulvaney and
Kamminga 1989: 157). South westerly winds during this time until around 2,000 years ago formed a four metre high
sand lunette on the lake margin. The excavations within the lunette recovered the skeletal remains of over 40
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individuals which were almost all buried on their “left side with their knees drawn up towards the chin” (Mulvaney and
Kamminga 1989: 158). Radiocarbon dating indicates that they were buried over several generations between 10,000
and 16,000 years ago (Hiscock 2002: 87).
An archaeological investigation of a sand dune, two kilometres east of Moama and 300 metres from the main channel
of the Murray River was conducted by ANU Archaeological Consultancies (ANUAC 1985) for the NSW National Parks
and Wildlife Service (NPWS). The investigation was undertaken after the NPWS received a report from the Moama
Local Aboriginal Land Council of the supposed discovery of 15 skeletons at the quarry in 1985 (ANUAC 1985: 2). The
quarry was inspected by NPWS officers and a single bone was identified that was found to have belonged to a child of
around nine years of age. The NPWS recommended that an archaeological investigation be “conducted to determine
whether any undisturbed burials remained at the site” (ANUAC 1985: 2). The investigation determined that the dune
would have originally covered an area of 40,000 square metres prior to sand quarrying at the site that started eight
years before. The remnants of the dune had a maximum height depth of four metres in the east and covered an area
of between 10,000 and 15,000 square metres.
The archaeological investigation included an excavation program that was undertaken in June 1985 with
representatives of the Moama, Yota Yota and Deniliquin Local Aboriginal Land Councils in addition to the Murray
Valley Region Aboriginal Land Council. The investigation was shown where the remains were likely to have been
located by the operator of the quarry who also told them that the sand had been used as top dressing at the local golf
course where it had been spread by hand and no further skeletal material had been found (ANUAC 1985: 4). The
excavation consisted of 21, one metre squares that were excavated to a depth of at least one metre into the remnant
dune crest in the eastern and southern parts of the quarry. A total of 40 augur holes were excavated at the base of the
excavated squares, between the squares or horizontally from the quarry face to examine the deposit to a depth of
approximately two metres.
The sand dune consisted of five soil horizons: Unit A was a thin dark brown humic soil horizon, Unit B was a red sand
horizon with charcoal associated with carbonised tree roots, Unit C was mottled red sand from leached iron from Unit
B, Unit D was yellow sand with horizontal banding of finer and courser sediments and Unit E was Riverine clays. No
Aboriginal burials of skeletal remains were found in the excavation squares or augur holes; however, a small quantity
of skeletal material was found in a mound of sand redeposited during the quarrying activities. The investigation
determined that while it had been claimed that 15 skeletons had been found at the quarry, only the remains of two
individuals had been identified at the site and it was “considered unlikely that additional burials will be found in the
remaining part of the dune” (ANUAC 1985: 7). The Local Aboriginal Land Councils wished for burials to be preserved at
their original locations and if this is not possible, for the skeletal material to be returned to the Aboriginal community
for reburial in a location where they will not be disturbed again (ANUAC 1985: 8). The site is registered on AHIMS as
Moama Burials Griffith (AHIMS 59-2-0006) and is located approximately 3.2 kilometres from the current study area.
A report on an investigation into skeletal remains identified as being from sandy loam brought to the site of the Port of
Echuca Motel from Moama was undertaken between 1986-1987 (Geering 1988). The remains were left in a box in the
doorstep of the Echuca Child Care Centre in December 1986 with a label that stated “these remains and hundreds
more were found at the new Port of Echuca Motel in the sandy loam carted by Michael Kennedy” (Geering 1988: 1).
The remains consisted of 67 fragments that appeared to be from one individual. The investigations were undertaken
by the Victorian Archaeological Survey (VAS) and NSW National Parks and Wildlife Service (NPWS). The sand
contractor named on the label stated that “the bones did not come out of any sand that he quarried” (Geering
1988:3). An inspection of Mr Kennedy’s quarry did not identify burials or stone artefacts; however, the NPWS officers
concluded that scattered burials could exist at the quarry and advised Mr Kennedy that if a burial is found that works
must cease and he should notify NPWS and the Echuca Aboriginal Co-operative. The remains were returned to the
Yorta Yorta Aboriginal Land Council for reburial.
An archaeological survey was undertaken prior to the development of the Echuca Moama RSL on Merool Road
approximately 1.3 kilometres west of the current study area (Edmonds 1990). The assessment found that the area had
been cleared, cultivated and grazed. An archaeological survey, undertaken with representatives from the Moama
Local Aboriginal Land Council. No Aboriginal archaeological sites or constraints were identified within the assessment
area (Edmonds 1990: 11).
An investigation by the NSW NPWS was undertaken after Aboriginal ancestral remains were found in sand that was
being quarried at Pasadena, a property owned by Michael Kennedy approximately 18 kilometres west of Moama, for
sandbagging during a flood (Littleton and Johnstone 1993). The investigation found three burials, a small hearth and
an isolated stone artefact within a dune of fine red sand. The dune had been extensively quarried; however, it was
calculated that prior to quarrying, the dune would have been approximately 300 metres long and 150 metres wide
with a height of approximately 1.5 metres. The dune was bound by a billabong (Deep Lagoon) in the north and low
lying swampy ground adjacent to a bend in the Murray River to the south and west. The burials were located
approximately 40-50 centimetres below the ground surface. The investigations found that the dune had been used for
a minimum of three unconnected adult burials, two of which were possibly female and one that was a cremation
(Littleton and Johnstone 1993: 8-9). The investigation recommended that the site be further investigated once the
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flood waters which had filled the quarry had dropped and that no further quarrying be conducted in the vicinity of the
burials (Littleton and Johnstone 1993: 9).
An archaeological survey was conducted prior to the construction of the Moama Sewerage Treatment Works
approximately seven kilometres north of the current study area (Lloyd 1993). The survey area consisted of a grassy
plain with native tree clusters and a small north south running depression. A total of 18 culturally modified trees with
a combined total of 21 bark removal scars and one earthen mound were identified in the survey area. The earthen
mound covered an area of 81 square metres and was 12 centimetres high. The trees were predominantly on Grey Box.
The bark removal scars ranged in length from 25 centimetres to 500 centimetres with an average length of 99
centimetres. The orientation of the bark removal scars were evenly distributed between east and west with a small
number of scars with north and south orientation. The assessment noted that the orientation of bark removal scars
within the survey area differed from the results in the Barmah forest. The mound contained small clay balls and burnt
material.
An investigation was conducted by the NPWS after an Aboriginal ancestral burial was found during an excavation for a
swimming pool at a property on Merool Road, approximately 1.8 kilometres west of the current study area (NPWS
1997). The visible sediment within the excavation was 200 centimetres deep at its maximum and comprised a uniform
and well sorted sandy matrix with very slight horizons. The burial was located at a depth of approximately 150 to 200
centimetres below the ground surface and after sieving the excavated material, a total of 67 bone fragments were
recovered. The investigation determined that the skeletal remains were of a female aged in their late 30’s to early 40’s
(NPWS 1997: 5). Two additional objects listed as a burnt clay hearthstone and a quartz pebble were also recovered.
An archaeological assessment of Aboriginal and European cultural heritage was conducted as part of the development
applications for the residential subdivision of the Moama North-West Estate (AES 2017). The assessment area was
located approximately 700 metres north of the current study area and was bound by Kiely Road, Kirchhofer Street,
Boyes Street and Lignum Road. An archaeological survey undertaken as part of the assessment identified one
previously unrecorded Aboriginal culturally modified tree with a bark removal scar adjacent to Kiely Road (Moama
Kiely Road – AHIMS 59-2-0077). The tree had one elliptical bark removal scar that was approximately 170 centimetres
long, 30 centimetres wide and 1.6 metres above the ground. The assessment determined that while the area was
close to the Murray River, it had little potential for stratified cultural material at depth due to the age of the deposit
(Shepparton Formation) and recent age of the Murray Rivers present course (AES 2017: 11).
An archaeological assessment of Aboriginal and European cultural heritage was conducted to support a Development
Application for the rezoning of the northern portion of Lot 26 DP751152 (AES 2019). The assessment area was located
on the southern side of Boundary Road immediately west of the current study area. An archaeological survey
undertaken as part of the assessment identified one previously unrecorded Aboriginal culturally modified tree with a
bark removal scar (Scar tree Boundary Road - AHIMS 59-2-0095) approximately six metres south west of the current
study area. The assessment recommended that the scarred tree be protected and that there would be no impact to
Aboriginal and European cultural heritage in the assessed area if the scarred tree was avoided (AES 2019: 14).

4.4 Second Murray River Crossing between Echuca and Moama: Previous archaeological investigations
Several archaeological investigations have been undertaken over the last two decades as part of alignment selection
and planning for a second bridge over the Murray River between Echuca and Moama (AHC 2000, Terra Culture 2000,
Terra Culture 2001, Heritage Insight 2004, Heritage Insight 2010, 2013, 2015 and 2019). The investigations consisted of
several archaeological surveys and an archaeological test program (Heritage Insight 2015).
In 2000, an assessment of three potential road options for a second Murray River Crossing that encompassed both the
NSW and Victorian sides of the river was undertaken and included portions of the current study area (AHC 2000).
Consultation with Aboriginal Affairs Victoria (AAV), Heritage Victoria, Moama Local Aboriginal Land Council (MLALC),
Yorta Yorta Nations Aboriginal Corporation (Yorta Yorta NAC), Yota Yota Local Aboriginal Land Council (YYALC) and
Njernda Aboriginal Corporation (NAC) was conducted during the assessment. The assessment included a review of the
landscape context, previous archaeological investigations and an archaeological survey. The review of previous
archaeological investigations found that 17 Aboriginal sites had been previously recorded within or in the vicinity of
the three assessment areas. The sites were predominantly culturally modified trees with bark removal scars. An
isolated stone artefact was also recorded near the Campaspe River and an Aboriginal ancestral burial (AHIMS 59-20006) had been recorded east of Moama (see Section 4.2). A predictive model developed during the assessment
indicated that Aboriginal archaeological sites would predominantly be culturally modified trees while other sites
including stone artefact scatters, shell middens and mounds may also occur. The model also indicated that Aboriginal
archaeological sites would be most frequent close to the river.
The archaeological survey focused on pedestrian coverage of the river banks and elevated areas on floodplain in
addition to the examination of native trees. Ground surface visibility was highly variable; however, overall ground
surface visibility was around 50%. The clearing of native vegetation was found to be extensive across the assessment
area. Ground disturbance was also noted and included bank erosion along the rivers, a series of manmade levees and
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cuttings for tracks, historical structures, and cultivation on the floodplains. The assessment also noted that sand
quarrying of the alluvial flats north of the Murray River had occurred to a depth of over two metres and an Aboriginal
ancestral burial had been previously found on the eastern edge of the eastern corridor during quarrying activities.
The survey found 15 Aboriginal archaeological sites across the three corridors that consisted of six culturally modified
trees with bark removal scars, eight shell middens, two isolated stone artefacts and one Aboriginal historical place
which was located beneath the existing Echuca Moama Bridge. The Aboriginal archaeological sites were
predominantly found in western corridor (n=8). Two culturally modified trees with bark removal scars were identified
within the eastern corridor. One culturally modified tree with a bark removal scar and an Aboriginal Historical place
were found within the central corridor. No Aboriginal archaeological sites were found within the assessed areas of the
current study area; however, the remains of several historical structures were identified within the current study area
between Perricoota Road, Cemetery Road and Boundary Road that were assessed as having moderate scientific
significance and local significance (AHC 2000: 38).
The assessment noted that there was a higher proportion of shell midden sites identified during the survey than
anticipated and that the results “indicate the paucity of previous archaeological studies in the Echuca area” (AHC
2000: 28). The shell middens were identified within the western corridor, approximately 1.5 kilometres west of the
current study area and the assessment noted that there were once near continuous exposures of middens along the
river banks in this area (AHC 2000: ii). The shell middens were identified within levee/bank landforms in disturbed
contexts that were located on the surface or within the upper 50 centimetres of the deposit. The shell middens
contained freshwater mussel shells and one (EBPO1-MR10) also contained burnt shell, charcoal, burnt stone and clay.
The trees had single bark removal scars and were identified on levee/bank (n=3) and floodplain (n=3) landforms. The
bark removal scars were interpreted as one canoe scar, one cooliman scar, two shield/shelter scars, one possible
shield scar and one possible shield or shelter scar. The stone artefacts consisted of quartz flakes that were identified in
disturbed contexts on levee/bank and floodplain landforms.
The Aboriginal stakeholders expressed objections to the western corridor, approximately 1.5 kilometres west of the
current study area, due to the density of Aboriginal archaeological sites found and extent of shell midden material on
the banks of the Murray River in the corridor (AHC 2000: 31). The Aboriginal stakeholders also expressed concerns
regarding the sand dune within the eastern corridor, approximately 3 kilometres east of the current study area, where
an Aboriginal ancestral burial had previously been identified (AHIMS 59-2-0006).
Subsequent to the assessment by AHC, the central and western corridors were selected as two route options for the
second Murray River crossing and an archaeological assessment was undertaken for the two potential alignments (C1
and C3) of the central corridor (Terra Culture 2000). Both central alignment options utilised the existing bridge
location approximately 1.3 kilometres south east of the current study area. No additional Aboriginal archaeological
sites were identified and the assessment determined that no Aboriginal archaeological sites would be impacted by the
two alignments (Terra Culture 2000: xi). The assessment noted that all of the Aboriginal archaeological sites identified
during the two survey programs in 2000 were of considerable cultural importance to the descendants of the Yorta
Yorta/ Bangerang people. Several Aboriginal stakeholders were opposed to the selection of the western corridor,
approximately 1.5 kilometres west of the current study area. This was due to the sites being evidence of occupation of
the river by Yorta Yorta/ Bangerang people and their connection to religious beliefs and traditions of the people (Terra
Culture 2000: iv).
In 2003, an Independent Panel Report recommended the western alignment (W1) and this was endorsed in an
assessment by Victorian Minister for Planning; however, the planning could not be finalised due to the Aboriginal
heritage issues discussed above (Terra Culture 2010b: 5). An archaeological walkover of a proposed alignment (W1)
within the western corridor, approximately 1.5 kilometres west of the current study area, was conducted in 2004 as
part of an agreement with the Yorta Yorta Nation Aboriginal Corporation (Yorta Yorta NAC) and the Moama Local
Aboriginal Land Council (MLALC) to accurately record the locations of any Aboriginal archaeological sites or areas of
potential archaeological sensitivity in and within 200 metres of the corridor (Heritage Insight 2004). The walkover
included representatives from the Yorta Yorta NAC and the MLALC. Surface visibility varied from 30% to 60% in areas
of bushland and very low around Wharparilla Flora Reserve and within paddocks cultivated with wheat.
The walkover identified four previously unrecorded sites, two previously unrecorded possible sites and four previously
recorded sites in or within 200 metres of the western corridor. The two previously unrecorded possible sites were
possible oven mounds with burnt clay balls and charcoal exposed on the surface; however, Red Gums were growing
within the possible sites and the lack of visible stone artefacts, bone or other cultural materials exposed on the surface
were determined to indicate that they may have occurred as a result of logging and burning off woodland (Terra
Culture 2004: 5). The unrecorded sites comprised three culturally modified trees with bark removal scars and one shell
midden that were predominantly identified in the vicinity of the Murray River and Campaspe River. Site W1-6 was a
shell midden exposed in the bank of the Murray at Moama approximately 40 centimetres below the ground surface.
The alluvial terrace near the Murray Valley Highway, the banks of the Murray River and the land north of Pericoota
Road in Moama were identified as area of potential sensitivity for Aboriginal archaeological sites.
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The report noted the clustering of Aboriginal archaeological sites at the junction of the Campaspe and Murray Rivers
which did not appear to be related to an increased preservation of sites from different landuse and/or natural
processes and was interpreted as being in part “due to other cultural or social factors” (Terra Culture 2004: 11). The
Yorta Yorta NAC advised that a large number of Aboriginal archaeological sites and places associated with their
ancestors had been lost and that that the sites within the western corridor were an important link between the
contemporary indigenous community and the culture of their ancestors (Terra Culture 2004: 11-12). The Yorta Yorta
NAC also expressed concern regarding the potential for disturbing human burials during construction (Terra Culture
2004: 11-12).
In 2007, a potential corridor (Mid-West Option) downstream of Warren Street that included large portions of the
current study area was developed for preliminary investigation and discussion. An assessment of the Mid-West Option
which included a series of archaeological surveys of the proposed impact areas within several alternative alignments
and design modifications were undertaken between November 2007 and July 2010 (Terra Culture 2010). Consultation
with the Yorta Yorta NAC and the MLALC was conducted during the assessment and included representatives
attending the surveys and meetings. During the assessment of the Mid-West Option, the Aboriginal stakeholders
expressed concern regarding the potential for Aboriginal ancestral burials within a remnant sand hill north of the
Echuca Secondary College and within the river bank which may be disturbed by the removal of tree roots. The
stakeholders also wanted the project to avoid as many trees with bark removal scars as possible.
The assessment determined that the Mid-West Option was located on the Cainozoic alluvial deposits of the
Shepparton Formation and more recent alluvial deposits of the present floodplain of the Murray and Campaspe Rivers
(Terra Culture 2010: 9). The Shepparton Formation geology north of Warren Street formed a low lying flood plain on
which a sand hill had formed at the site of the Echuca Cemetery. A second sand hill was located to the west of the
Echuca Secondary College that was thought to have been source bordering dune that may have formed in the last
8,000 years (Terra Culture 2010: 9).
The survey noted that ground surface visibility was variable due to vegetation and considerable ground surface
disturbance in an area of recent landfill north of Warren Street and within a number of artificial levee banks
constructed on the floodplain. The assessment also assessed the majority of Red Gum trees on the floodplain as young
regeneration. A total of 19 Aboriginal archaeological sites were located in or within the vicinity of the portion of the
Mid-West Option and all of the sites were found in Victoria. The sites consisted of trees with bark removal scars of
which the majority were clustered either between the Murray Valley Highway and the Campaspe River or between the
sand hill north of the Echuca Secondary College and the west bank of the Murray River. The trees were predominantly
in good condition (n=13) while two of the bark removal scars were on dead standing trees and one was on a dying
tree. The trees generally had single bark removal scars that were interpreted as having been caused by the removal of
bark for the manufacture of technological items, shelters and canoes while one tree had toehold scars and four trees
had multiple bark removal scars. The majority of the trees were Grey Box or an unidentified Box species with only one
tree with a bark removal scar a Red Gum.
No Aboriginal archaeological sites or areas of potential archaeological deposit were found in the Mid-West Option on
the NSW side of the Murray River and the assessment determined that it was “unlikely that construction of a road in
the NSW study area will impact on Aboriginal cultural heritage” (Terra Culture 2010b: 19). The MLALC expressed
concerns about potential impact to Aboriginal cultural heritage due to the removal of tree roots from the banks of the
Murray River (Terra Culture 2010b: 19).
An assessment of the cultural heritage within four alignment options of the Echuca side of the proposed second
Murray River crossing was undertaken between 2011 and 2012 (Heritage Insight 2013). The four alternative routes (2A
to 2D) were located north of Warren Street and Crofton Street from the eastern side of the Murray Valley Highway to
the Murray River at the eastern boundary of Victoria Park Reserve. The assessment included archaeological field
survey that was undertaken in association with the Yorta Yorta Nation Aboriginal Corporation and included a review of
previous archaeological investigations, ethnography and landscape context.
The review of previous archaeological investigations included a search of the Victorian Aboriginal Heritage Register
that identified 61 registered Aboriginal archaeological sites within a search area encompassing the assessment area
and approximately 23 kilometres to the east and west, and 15 kilometres to the north and south. The registered
Aboriginal archaeological sites were predominantly culturally modified trees (n=48) with the remaining site types
comprising shell middens (n=8), stone artefact scatters (n=3), earth features (n=2), an Aboriginal place (n=1) and a
burial area (n=1). Within one kilometre of the assessment area, 19 recordings of culturally modified trees were
identified.
A total of nine previously unrecorded Aboriginal archaeological sites comprising Red Gum trees with bark removal
scars were identified during the assessment. The trees were located in a cluster adjacent to Campaspe River and on
the western side of a sand hill adjacent to the eastern bank of the Murray River. The bark removal scars were
identified on four living trees, four dead trees and one dying tree. Eight of the trees had single bark removal scars
while one tree had two bark removal scars. The assessment also mapped the sand hill which was found to encompass
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an area of 25 hectares and to be over one metre high. Evidence of past sand quarrying was identified and it was noted
that trees with bark removal scars were located on the sand hill (Heritage Insight 2013: 28).
The Mid-West Option was “determined to be the better performing option when considering a balance between
environmental, social and economic considerations” Heritage Insight 2015: i) and an archaeological assessment of the
preferred alignment option on the Echuca side of the proposed second Murry River crossing was undertaken between
2014 and 2015 (Heritage Insight 2015). The proposed alignment extended from the intersection of Warren Street and
the Murray Valley Highway east along Warren Street before crossing the Campaspe River and continuing north east
across Victoria Park to the western bank of the Murray River. Consultation with the Yorta Yorta NAC was conducted
during the assessment and included workshops and representatives attending the surveys.
The assessment included a review of previous archaeological investigations, an archaeological survey and an
archaeological test excavation. The assessment area was located across the elevated plan landform of Shepparton
Formation geology, a prominent sand hill and the lower present floodplain of the Murray River. The sand hill was
assessed as being “a source bordering dune associated with a prior stream channel which may be an ancestral course
of the Murray or Campaspe Rivers” (Heritage Insight 2015: 13).
The field survey of land of the south side of Warren Street was conducted with Yorta Yorta NAC representatives in
September 2014. Ground visibility was poor due to vegetation and considerable disturbance was noted throughout
the surveyed area. The survey identified three previously unrecorded trees with bark removal scars. No other
Aboriginal sites were recorded during the field survey. The Yorta Yorta NAC identified an area of intangible heritage
value in areas north and south of Warren Street “where families of Yorta Yorta and Wemba Wemba people settled
after walking off Cummeragunga Station” (Terra Culture 2015: iii).
The archaeological test excavation was undertaken at the proposed bridge pylon sites on the north and south banks of
the Campaspe River in February and March 2015. The testing found two previously unidentified Aboriginal
archaeological sites on the northern bank of the Campaspe River. Site 7825-0486 VAHR was a single stone artefact
that was found in highly disturbed deposit. Site 7825-0485 VAHR was a subsurface deposit of stone artefacts that were
found on the north side of Scenic Drive.
An archaeological assessment of three potential work compound and ancillary facility sites (potential compounds) and
the proposed site of a bridge pier (Pier 6), which are located within the current study area, was undertaken in 2019
(Heritage Insight 2019). The potential compound areas consisted of a council reserve (Lawry Park) situated on the
eastern side of the Cobb Highway, the cleared back of a property south of Boundary Road and a cleared property
south of Pericoota Road, east of Cemetery Road and north of Boundary Road. The proposed pier construction site was
located on a natural levee within the upper floodplain adjacent to the eastern bank of the Murray River.
The assessment included a review of previous archaeological investigations and landscape context in addition to a field
survey of the assessment area. The assessment noted that an aerial photograph taken in 1945 showed that the three
compound areas had been affected by some level of land disturbance with the council reserve and property south of
Pericoota Road containing a houses and ploughed fields while the property south of Boundary Road had been cleared
of vegetation. The proposed pier construction site did not appear to have been impacted by land disturbance in the
historical aerial photograph; however, the assessment noted that other historical sources indicated that the floodplain
had been logged repeatedly. The council reserve was also found to have been disturbed by several east-west running
underground services and a sewer main which ran along the western boundary.
The field survey was undertaken with representatives from the Moama Local Aboriginal Land Council. The survey
inspected any trees present for cultural modification and documented ground surface visibility as a means of assessing
the potential for detecting Aboriginal objects such as stone artefacts. No Aboriginal sites, culturally modified trees or
objects were found. Ground surface visibility varied across the surveyed areas with the highest visibility in the council
reserve (80%) due to large areas without vegetation, while the property south of Pericoota Road had moderate (50%)
surface visibility and the proposed pier construction site had low (20%) visibility due to detritus and vegetation. The
survey determined that the property south of Boundary Road had been artificially levelled using fill. The field survey
noted that plough ridges were present at the property south of Pericoota Road as were patches of surface exposure
on the eastern side that appeared to have been the result of rabbit warren ripping (Heritage Insight 2019: 14).
The assessment determined that the property north of Boundary Road (Boundary Road PAD) and the proposed pier
construction site (Pier 6 PAD) were areas of potential archaeological deposit (PAD). The areas were assessed as having
the potential for subsurface archaeological deposit due to location, geology and low levels of visible disturbance
(Heritage Insight 2019: 25). The assessment recommended that a program of archaeological test excavation should be
undertaken at Pier 6 PAD if the final design involves excavation and removal of tree roots to “determine whether
Aboriginal sites or objects are present within the footprint of the works areas and to assess their cultural significance”
(Heritage Insight 2019: 25). The assessment also recommended that a test excavation should be undertaken at
Boundary Road PAD. The assessment also recommended that the methodology for the test excavation should be
developed in consultation with Aboriginal stakeholders.
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Archaeological Test Excavation

Previous assessment undertaken as part of the PACHCI Stage 2 identified two areas of potential archaeological deposit
(Pier 6 PAD and Boundary Road PAD) within the study area. The assessment recommended a program of
archaeological test excavation.
Archaeological test excavation was carried out by KNC and field representatives of registered Aboriginal stakeholder
groups in June 2019 in accordance with the Code of Practice for Archaeological Investigation of Aboriginal Objects in
New South Wales. The methodology for the test excavation was provided to registered Aboriginal stakeholders for
review and comment prior to the commencement of the test excavation program (see Section 6).
Aims, methodology and results of the test excavation program are presented below.

5.1 Aims
The primary aim of the test program was to determine if intact archaeological deposits were present within the two
areas of PAD (Pier 6 PAD and Boundary Road PAD) and to assess the nature and extent of these deposits. Test
excavation focused on defining the boundary of any subsurface archaeological deposit in relation to artefact
distribution and disturbance from land use practices or natural processes.
This information was sought to assist in interpreting the archaeological landscape that remains in the study area and
aid management of the archaeological resource. The sampling area was restricted to ensure an adequate sample
without having significant impact on archaeological value.

5.2 Methodology
The test excavation program was specifically designed to confirm the presence, nature and extent of any Aboriginal
archaeology deposits which may be present within the study area.
The test excavation program was undertaken within the two areas previously defined as PADs (Pier 6 PAD and
Boundary Road PAD). At each test excavation area, a site datum was recorded and test excavation units were placed
along aligned transects. In accordance with the Code of Practice, each test excavation unit measured 50 x 50
centimetres and squares were evenly distributed to sample the extent of the area. The coordinate of the north-west
corner for each excavation unit was recorded using a handheld GPS receiver in GDA94 Zone 56. The test units were
then given the name ‘TS’ for Test Square, followed by an arbitrary unique identifying number (e.g. TS 1, TS 2, TS 3).
Following OEH guidelines, the first excavation unit was excavated in five centimetre spits. Based on the results of the
first excavation square, subsequent squares were excavated in 10 centimetre spits. The information from each test
excavation square, including a detailed deposit description and unit depths, was recorded by the excavators onto
standardised excavation unit recording sheets. At the end of the excavation program, all squares were photographed
and soil section profiles were drawn.
All excavation was undertaken using hand tools. All excavated material was placed in buckets and sieved on site using
a combination of nested 5 millimetre and 2.5 millimetre wire mesh screens. Artefacts retrieved from the excavation
were retained for further investigation. All test squares were backfilled with the original soil at the completion of the
excavation. The excavation took place between 17 and 28 June 2018.
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5.3 Pier 6 PAD
The Pier 6 PAD test excavation area was situated on a natural levee within the upper floodplain adjacent to the
eastern bank of the Murray River. The levee had been identified as an area of potential archaeological deposit during
the PACHCI Stage 2 assessment due to the presence of shell middens and oven mounds on similar landforms,
approximately 1.8km west of Pier 6 PAD (Heritage Insight 2019: 25).
The area was located on the western side of Lot 2 DP509954 approximately 700 metres south west of the intersection
of Boundary Road and Forbes Street. The test area was bounded by the river bank to the west, a minor swaledepression to the east and the (surveyed) construction boundaries to the north and south.

Plate 5. Facing south along bank of the Murray River
with Pier 6 PAD area on levee above bank

Plate 6. Facing west towards sieving next to TS1 and TS2
with Murray River in background

The test excavation area was vegetated with a medium-aged River Red Gum forest and patchy grasses. Surface
visibility was low due to detritus. The ground surface at Pier PAD 6 showed only minor evidence of anthropogenic
disturbance. A shallow vehicle track ran north-south through the area and an information sign constructed in the
north-west corner. The western slope had been subject to erosion and fluvial activity; however, River Red Gum root
systems had stabilised the levee.
The test excavation program at Pier 6 PAD was undertaken between 17 – 20 June 2019 by archaeologists from KNC
and representatives from the registered Aboriginal stakeholders. A total of 20, 50 x 50 centimetre test squares (TS 1 –
20) were excavated within the Pier 6 PAD area. The test squares within the Pier 6 PAD test excavation area were
positioned at 10 metre intervals along three north-south oriented transects which were spaced at 5 metre intervals
(Figure 5). At eight test squares (TS 1, TS 3, TS 5, TS 7, TS 9, TS 12, TS 14 and TS 17) a second test square was excavated
adjacent to the northern section in order to allow for deeper excavation.

Plate 7. Facing north along middle transect showing
excavation and sieving in process

Plate 8. Facing east from TS 9/TS 10

Two additional test squares (TS 11 and TS 20) were excavated to the east of the transects in order to test the whole
landform and test the proposed pier centre point (TS 11).
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Figure 5. Archaeological test square locations at Pier 6 PAD
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Soils and disturbance

Sediment profiles were homogenous across the test excavation area and were characterised by a thin humic layer
overlying very pale yellow clayey sand which transitioned to a moderately compacted pale brown and light yellowish
brown fine sandy loam. Gravel inclusions were infrequent. Below this deposit was a mottled pale brown and dark
yellowish brown fine clayey sand that continued to the base of the deeper test excavation squares. Geotechnical
borehole logs for the pier location show the homogenous mottled-clayey-sand extends for over 30m below the
surface (VIC Roads 2017).

0-4cm: Dark brown sandy loam, humic, lightly compacted.
Frequent fine root systems through. Clear boundary to:
4-25cm: Pale yellow clayey sand, lightly compacted. Infrequent
fine root systems throughout. Blue rope at 8cm below ground
surface. Clear boundary to:
25cm-base: Mottled pale brown and light yellowish brown fine
clayey sand, compact. Infrequent fine-medium root systems.

Figure 6. TS 2 north section and soil profile description
0-3cm: Dark brown sandy loam, humic, lightly compacted.
Frequent fine root systems through. Clear boundary to:
3-24cm: Pale yellow (10YR 8/2) clayey sand, lightly compacted.
Infrequent fine root systems throughout. Clear boundary to:
24-80cm: Mottled pale brown (10YR 8/2) and light yellowish
brown (10YR 6/4) fine clayey sand. Infrequent fine-medium
root systems. Small gravels < 1%. Diffused boundary to:
80cm-base: Mottled pale brown (10YR 8/2) and dark yellowish
brown (10YR 4/4) fine clayey sand, compact. Infrequent finemedium root systems. Small gravels < 1%.

Figure 7. TS 6 north section and soil profile description

0-5cm: Dark brown sandy loam, humic, lightly compacted.
Frequent fine root systems through. Clear boundary to:
5-20cm: Pale yellow clayey sand, lightly compacted. Infrequent
fine root systems throughout. Clear boundary to:
20cm-base: Mottled pale brown and light yellowish brown fine
clayey sand, compact. Infrequent fine-medium root systems.

Figure 8. TS 8 north section and soil profile description

Visible subsurface disturbance was limited to fine-medium root systems and insect bioturbation throughout the test
excavation squares and an animal burrow that was found in the south wall of TS 19 between 20 and 40 centimetres
below the ground surface. A blue rope was found at a depth of eight centimetres below the ground surface in TS 1/TS
2.
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Results and discussion

Pier 6 PAD was identified as an area of potential archaeological deposit during the PACHCI Stage 2 assessment due to
previously recorded shell middens and earthen mounds that had been identified on levee landforms on the bank of
the Murray River, approximately 1.8km west of the area (Heritage Insight 2019: 25). The test excavation program at
Pier 6 PAD did not find Aboriginal objects, shell middens or oven mounds within the tested area.
The geology of the area, as discussed in Section 2.1, was formed from alluvial sediments that were deposited during
the Late Quaternary. The test excavation found a blue rope at a depth of eight centimetres below the ground surface
in TS 1/TS 2 indicating that the pale yellow clayey sand that extended to a depth of 20-25 centimetres below the
ground surface had been deposited during more recent flooding events. The construction of dams along the Murray
River during the 1930s has reduced the frequency of floods and this deposit may represent the alluvial deposition of
the modern river. The homogenised mottled clayey sands below 25cm extend down to the current water table and
appear to be the result of long term flood events. No evidence of archaeological activity was noted during the test
excavation.
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5.4 Boundary Road PAD
The Boundary Road PAD test excavation area was situated on the southern edge of the elevated broad plain which
was approximately 10 metres above and 440 metres east of the Murray River. The area included a gentle rise in the
south-west that was truncated on the western side by Cemetery Road and a second slightly lower rise in the centralnorth that was orientated north-west to south-east. A very shallow gully drained between the two rises towards to
south-east while a swale was located in the north-east corner of the block.
The area was identified during the PACHCI Stage 2 assessment as having the potential for subsurface archaeological
deposit due to location, geology and low levels of visible disturbance (Heritage Insight 2019: 25). Boundary Road PAD
was located within Lot 1 DP1146951 on the western side of the Moama township and was bounded by Perricoota
Road to the north, an unnamed road to the east, Boundary Road to the south and Cemetery Road to the west.

Plate 9. Facing north from TS 27/28 showing sieving in
process

Plate 10. Facing east from TS 53 towards disturbed area

The test excavation area was predominantly cleared of native vegetation in the north with a fenced corridor of native
tree plantings that ran along the northern edge of the PAD parallel to Perricoota Road. The southern portion of the
Boundary Road PAD test excavation area contained scattered River Red Gum saplings and a grove of denser saplings
and medium aged River Red Gums around a demolished structure in the south-east. Boundary Road PAD had variable
levels of visible surface disturbance with the demolished remains of a structure in the south east and evidence of
ploughing still present at the time of the test excavation.
The test excavation program at Boundary Road PAD was undertaken between 20 – 28 June 2019 by archaeologists
from KNC and representatives from the registered Aboriginal stakeholders. A total of 33, 50 x 50 centimetre test
squares (TS 21 – 54) were excavated within the Boundary Road PAD area. The test squares were positioned at 10 or 15
metre intervals along five north-south oriented transects which were spaced at 15 metre intervals (Figure 9). At seven
test squares (TS 21, TS 23, TS 25, TS 27, TS 29, TS 31 and TS 33) a second test square was excavated adjacent to the
northern section in order to allow for deeper excavation. Two test squares (TS46 and TS50) were positioned to test the
swale/depressions.

Plate 11. Facing west from well in south-east corner

Plate 12. Facing east from TS 36
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Figure 9. Archaeological test square locations at Boundary Road PAD
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Soils and disturbance

Sediment profiles were characterised by a humic layer overlying alternating layers of clayey sand, sandy loam and
sandy clay loam. A sharp colour change and charcoal flecking around 20 centimetres below the ground surface was
present in the majority of test squares and indicated tree clearance and ploughing disturbance. The majority of test
squares excavated across the PAD had zero gravel inclusions with only the very occasional quartz fragment from the
test squares on the south-west rise.

0-3/5cm: Dark brown sandy loam, humic, lightly compacted.
Frequent fine root systems through. Clear, wavy boundary to:
3/5-10/13cm: Reddish brown (Munsell 2.5YR 7/4) clayey sand,
lightly compacted. Infrequent fine root systems. Clear, wavy
boundary to:
10/13-20cm: Reddish grey (Munsell 2.5YR 6/1) clayey sand,
lightly compacted. Gavels <1%. Charcoal flecking and staining.
Infrequent fine-moderate root systems Diffused boundary to:
20-35cm: Red (Munsell 2.5YR 5/6) clayey sand, lightly
compacted. Infrequent fine root systems. Diffused boundary to:
35-50cm: Mottled pink (Munsell 2.5YR 8/4) and light red
(Munsell 2.5YR 6/6) fine sandy loam, moderately compacted.
Infrequent fine root systems. Diffused boundary to:
50cm-base: Red (Munsell 2.5YR 4/8) sandy clay loam.
moderately compacted.

Figure 10. TS 33/34 south section and soil profile description

0-3cm: Dark brown sandy loam, humic, lightly compacted.
Frequent fine root systems through. Clear boundary to:
3-18/20cm: Reddish grey (Munsell 2.5YR 7/1) clayey sand,
lightly compacted. Infrequent fine root systems and charcoal
flecking. Clear, wavy boundary to:
18/20-26/30cm: Pale reddish brown (Munsell 2.5YR 8/2) fine
sandy loam, lightly compacted. . Infrequent fine root systems.
Clear, wavy voundary to:
26/30cm-base: Reddish brown (Munsell 2.5YR 6/3) sandy clay
loam, highly compacted

Figure 11. TS 48 west section and soil profile description

0-3cm: Dark brown sandy loam, humic, lightly compacted.
Frequent fine root systems through. Clear boundary to:
3-16: Reddish brown clayey sand, moderately compacted.
Infrequent fine root systems. Gravels <1% Clear, wavy
boundary to:
16cm-base: Reddish brown sandy clay loam, highly compacted

Figure 12. TS 50 south section and soil profile description
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An augur sample of the deposit below 70 centimetres was taken from the base of TS 29. The sample showed that
sandy clay loam continued to a depth of at least 115 centimetres.

Plate 13. Augur sample location in base of TS 29
5.4.2.

Plate 14. Sediment from augur sample in base of TS 29

Results and Discussion

The test excavation program at Boundary Road PAD did not find Aboriginal objects within the tested area.
The test excavation found that a colour change in the upper 20 centimetres of the deposit indicated that tree
clearance and ploughing disturbance had occurred across a large portion of the test excavation area. The underlying
deposit was characterised by alternating bands of clayey sand, sandy loam and sandy clay loam which represent the
underlying fluvial and lacustrine sediments of the Shepparton Formation and were deposited by an ancient fluvial
system of meandering streams. An augur sample taken from the base of TS 29 showed that the sandy clay loam
continued to a depth of at least 115 centimetres below the ground surface.
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Aboriginal Community Consultation and Participation

6.1 Aboriginal stakeholder consultation
Roads and Maritime is committed to effective consultation with Aboriginal communities regarding Roads and
Maritime activities and their potential for impact on Aboriginal cultural heritage. The Roads and Maritime PACHCI was
developed to provide a consistent means of effective consultation with Aboriginal communities regarding activities
which may impact on Aboriginal cultural heritage and a consistent assessment process for Roads and Maritime
activities across NSW.
The aim of consultation is to integrate cultural and archaeological knowledge and ensure registered stakeholders have
information to make decisions on Aboriginal cultural heritage. For the preparation of this CHAR, consultation with
Aboriginal people has been undertaken in accordance with the the OEH Aboriginal Cultural Heritage Consultation
Requirements for Proponents 2010 (OEH 2010a) and the requirements of Clause 80C of the National Parks and Wildlife
Regulation 2009.
Roads and Maritime advertised (Appendix A) and contacted potential Aboriginal stakeholders identified from
government agency notification responses. Roads and Maritime invited Aboriginal people who hold knowledge
relevant to determining the cultural heritage significance of Aboriginal objects and Aboriginal places in the area in
which the proposed activity was to occur to register an interest in a process of community consultation. Investigations
for the Echuca Moama Bridge Project have included consultation with four Aboriginal community groups and
individuals as listed in Table 2.
Table 2. Registered Aboriginal stakeholders
Group

Representative / Contact

Moama Local Aboriginal Lands Council

John Kerr

Cummeragunja Local Aboriginal Lands Council

Ronald Atkinson

Sharleen Edwards

Sharleen Edwards

Yorta Yorta Nations Aboriginal Corporation

Monica Morgan

Didge Ngunawal Clan

Lilly Carroll

Bangerang Aboriginal Corporation

Kevin Atkinson

Wollithiga Clans Aboriginal Corporation

Henry Atkinson

The formal consultation process has included:

advertising for registered stakeholders (refer Appendix A);

government agency notification letters;

notification of closing date for registration;

an Aboriginal Focus Group (AFG) meeting on 7 May 2019 to discuss archaeological assessment methodology
and cultural assessment (refer Appendix C);

provision of proposed archaeological assessment methodology (28 day review period) outlining the
methodology to prepare the CHAR;

provision of draft CHAR for review (allowing a minimum 28 day review);

a second AFG meeting to discuss investigation results and draft CHAR on 28 October 2019 (Appendix C);

ongoing consultation with the local Aboriginal community.

6.2 Provision of test excavation methodology and CHAR methodology
All registered stakeholders were provided with a copy of the proposed text excavation methodology and CHAR
methodology as part of an information package. Stakeholders were requested to review the information and provide
and comments or cultural information that may affect, inform or refine the methodology. Stakeholders were also
invited to attend an AFG meeting during the review period (7 May 2019) to discuss the draft methodology. The AFG
meeting was attended by representatives from Roads and Maritime, KNC and registered Aboriginal stakeholder groups
and individuals. Meeting minutes are attached in Appendix C.
At the AFG meeting John, LaToya and Djaran expressed their concerns and disappointment with the unlikelihood of
Roads and Maritime engaging “monitors” to oversee the removal of top soil during the excavation of other
piers/pylons. Matthew Kelleher (KNC) and Kym McNamara (OEH) spoke about the current NSW legislation and Roads
and Maritime procedures for Aboriginal cultural heritage consultations & investigations (PACHCI) which outline the
need to assess and investigate (proactive) rather than monitor (reactive).
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During the methodology review Yorta Yorta Nation Aboriginal Corporation (Yorta Yorta NAC) provided comments in a
letter 17 May 2019. Issues related to monitoring and engagements were raised, following on from the AFG discussion.
In response, Roads and Maritime discussions with Yorta Yorta NAC reiterated that all engagements will be in
accordance with the PACHCI and that monitoring is not considered an acceptable mitigation as it is a reactionary
rather than proactive measure. The Yorta Yorta NAC letter also stated a disagreement with storage of recovered
Aboriginal objects and requested that all recovered objects be transferred to the Moama LALC office as the
“integrated Keeping Place” for the project. In response the methodology was updated:
Following the excavation, any artefacts recovered will be analysed by qualified KNC archaeologists. Following
analysis a discussion will be undertaken with Aboriginal stakeholders to identify a temporary secure storage
location (if required artefacts will be placed in secure storage at the KNC office). If reburial is required, the
location of the reburied objects will be supplied to AHIMS.

6.3 CHAR review
The draft CHAR was provided to registered Aboriginal stakeholders for review and comment; however, no comments
were received. A second AFG meeting was held on 28 October 2019. The findings of the test excavation were
presented and discussed with the conclusion being no impact to Aboriginal objects within the project area. During the
meeting some of the RAPs expressed concerns regarding the focus of construction inductions as no objects were
found during the test program. It was suggested by RAPs that the focus of construction inductions be on education,
respect and cultural awareness. RAPs also expressed desire to have involvement in the development and presentation
of construction inductions.
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Summary and analysis of background information

The study area comprises the NSW component of the proposed Echuca-Moama bridge crossing which would extend
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. The selection of an alignment for a second Murray River crossing
between Moama and Echuca has occurred over the last two decades through community consultation and a series of
investigations.
The study area is located within a landscape that has been shaped by major rivers and tectonic movement. The
underlying geology in the higher, northern portion of the study area was formed by sediment deposited by ancient
rivers between the Pliocene and Holocene. The landscape of the southern portion of the study area resulted from a
series of changes in the channels of the Murray and Goulburn rivers that occurred after the uplifting of the Cadell Fault
block around 70,000 years ago and climatic variations. These factors also affected the vegetation in the region with
substantial changes in the proportion of grasses, shrubs and woodlands. The river red gum forests of the region
developed between 13,000 and 3,000 years ago due to the presence of areas that regularly flooded. The variations in
water movement, vegetation and climate would have provided different resources in the study area and would have
required different subsistence strategies.
th

Observations made by Europeans of the Aboriginal people living in the region during the 19 century show that the
area belonged to several groups who spoke the Yorta Yorta/ Bangerang language. The accounts are problematic as
they were primarily written by Edward Curr and Daniel Matthews who had taken lands from the Yorta Yorta/
Bangerang for their own economic advantage, used Yorta Yorta/ Bangerang people for labour and believed that they
were justified in their desire to change the lifestyles and/or beliefs of the Yorta Yorta/ Bangerang on the basis of a
racist notion of British cultural and spiritual superiority. The region was divided between groups of people speaking
the Yorta Yorta/ Bangerang language who were often named after parts of their Country.
The occupation of the region by Europeans from the 1840s began a cataclysmic series of events which radically
changed the lifestyle of the Yorta Yorta/ Bangerang. Contact with Europeans introduced diseases, such as smallpox,
that drastically altered the size of the Yorta Yorta/ Bangerang population, whilst the expansion of squatter’s runs and
establishment of settlements and farms restricted access to traditional areas used to meet subsistence needs. The
displacement of Yorta Yorta/ Bangerang into camps on major stations and on the peripheries of Echuca and Moama in
addition to the selection of individuals as ‘chiefs’ modified the social structure of the Yorta Yorta/ Bangerang while the
creation of Maloga Mission and later Cummeragunja Reserve segregated the population and attempted to change
their beliefs and lifestyle. The Yorta Yorta/ Bangerang people have fought for recognition of their traditional lands
numerous time and “maintain that the people who identify as Yorta Yorta or Bangerang today are the descendants of
Aboriginal people who held these lands at the time of white occupation of the region in the late 1830's and after”
(YYCGI 2003: 15).
Archaeological investigations undertaken for the proposed Echuca-Moama bridge crossing over the past two decades
have identified over 20 trees with bark removal scars, nine shell middens, three isolated stone artefacts, one artefact
scatter and two possible earthen ovens with burnt clay balls and charcoal exposed on the surface. The Aboriginal
archaeological sites have been predominantly found to the west of the current study area and in particular in the
vicinity of the junction of the Murray River and Campaspe River.
The archaeological record of the region is unusual due to the lack of stone suitable for making artefacts which form
the vast majority of sites recorded in NSW. The Yorta Yorta/ Bangerang acquired stone through trading with other
groups and stone artefacts of quartz have been recorded as part of the archaeological investigations for the project.
The preservation of the most commonly recorded Aboriginal archaeological sites in the region (trees with bark
removal scars, shell middens and earth ovens) is dependent on the effect of natural processes and European land use,
including large scale forestry. As such the spatial distribution of Aboriginal archaeological sites is likely distorted;
however, the registered Aboriginal sites show that the area in the vicinity of the junction of the Murray River and
Campaspe River was extensively used by the Yorta Yorta/ Bangerang for a range of activities and the Yorta Yorta/
Bangerang believe that a large number of Aboriginal archaeological sites and places associated with their ancestors
had been lost and that that the sites on the western side of Moama (approximately 1.5 kilometres west of the current
study area) are an important link between the contemporary indigenous community and the culture of their ancestors
(Terra Culture 2004: 11-12).
Reported discoveries of Aboriginal ancestral remains have occurred in Moama and the wider region over the past 150
years. The remains have generally been identified as the result of sand quarrying or construction activities and, as a
result, the context is often unknown. A series of archaeological excavations at Kow Swamp, approximately 40
kilometres north east of the current study area, found the skeletal remains of over 40 individuals that were almost all
buried in a crouched position on their side and had been buried over several generations between 10,000 and 16,000
years ago. The practice of burying individuals in a crouched position continued to be used by the Yorta Yorta/
th
Bangerang in the mid-19 century (see Section 3). The Aboriginal ancestral burials which have been recorded in the
vicinity of the study area have been predominantly found in sand hills adjacent to the Murray River and Campaspe
River while one burial was found in western Moama on Shepparton Formation geology. The MLALC have expressed
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concerns about potential impact to Aboriginal cultural heritage, including burials due to the removal of tree roots from
the banks of the Murray River (Terra Culture 2010b: 19). Sand hills have not been identified in the current study area
and no Aboriginal ancestral remains have been found within or in the vicinity of the study area.
The current study area forms part of a new potential corridor (Mid-West Option) downstream of Warren Street that
was developed as an alternative and was subsequently selected as the preferred option due to environmental, social
and economic considerations. Archaeological assessments of the current study area, including archaeological survey
and a test excavation program have been undertaken between 2007 and 2019. No Aboriginal archaeological sites
were identified in the current study area.
An archaeological assessment of three potential work compound and ancillary facility sites (potential compounds) and
the proposed site of a bridge pier (Pier 6) considered that the property north of Boundary Road (Boundary Road PAD)
and the proposed pier construction site (Pier 6 PAD) were areas of potential archaeological deposit. The areas were
assessed as having the potential for subsurface archaeological deposit due to location, geology and low levels of
visible disturbance.
An archaeological test excavation program was undertaken at the two areas of PAD with field representatives of
registered Aboriginal stakeholder groups in June 2019 (see Section 5). No Aboriginal archaeological sites or objects
were found. The test excavation program at Pier 6 PAD found that the area had been subject to flooding from the
Murray River and that the that the pale yellow clayey sand that extended to a depth of 20-25 centimetres below the
ground surface had been deposited during more recent flooding events. The deeper deposit was homogenous clayey
sand extending down to the waterline. The test excavation program at Boundary Road PAD found that the upper
deposit had been disturbed by tree clearance and ploughing disturbance. The underlying deposit was characterised by
alternating bands of clayey sand, sandy loam and sandy clay loam appeared to be part of the underlying Shepparton
Formation geology and continued to a depth of at least 115 centimetres below the ground surface.
No Aboriginal objects were identified at either Pier 6 or Boundary Road.
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Cultural Heritage Values and Statement of Significance

8.1 Significance assessment criteria
One of the primary steps in the process of cultural heritage management is the assessment of significance. Not all sites
are equally significant and not all are worthy of equal consideration and management (Sullivan and Bowdler 1984,
Pearson and Sullivan 1995:7). The determination of significance can be a difficult process as the social and scientific
context within which these decisions are made is subject to change (Sullivan and Bowdler 1984). This does not lessen
the value of the heritage approach, but enriches both the process and the long-term outcomes for future generations,
as the nature of what is conserved and why, also changes over time.
Significance assessments can generally be described under three broad headings (Pearson and Sullivan 1995:7):

value to groups such as Aboriginal communities;

value to scientists and other information gatherers; and

value to the general public in the context of regional, state and national heritage.
The assessment of significance is a key step in the process of impact assessment for a proposed activity as the
significance or value of an object, site or place will be reflected in resultant recommendations for conservation,
management or mitigation.
The Code of Practice for Archaeological Investigation of Aboriginal Objects in New South Wales (OEH 2010a) requires
significance assessment according to criteria established in the Australia ICOMOS Burra Charter (Australia ICOMOS
2013). The Burra Charter and its accompanying guidelines are considered best practice standard for cultural heritage
management, specifically conservation, in Australia. Guidelines to the Burra Charter set out four criteria for the
assessment of cultural significance:

Aesthetic value - relates to the sense of the beauty of a place, object, site or item;

Historic value - relates to the association of a place, object, site or item with historical events, people,
activities or periods;

Scientific value - scientific (or research) value relates to the importance of the data available for a place,
object, site or item, based on its rarity, quality or representativeness, as well as on the degree to which the
place (object, site or item) may contribute further substantial information; and

Social value - relates to the qualities for which a place, object, site or item has become a focus of spiritual,
political, national or other cultural sentiment to a group of people. In accordance with the Guide to
investigating, assessing and reporting on Aboriginal cultural heritage in NSW, the social or cultural value of a
place (object, site or item) may be related to spiritual, traditional, historical or contemporary associations.
“Social or cultural value can only be identified though consultation with Aboriginal people” (OEH 2011:8).
Significance assessment focusses on the social/cultural, historic, scientific and aesthetic significance of Aboriginal
heritage values as identified in The Burra Charter (Australia ICOMOS 2013). The identification of significance is
developed in consultation with the registered Aboriginal stakeholders. Assessed values for the study area are detailed
below.
Cultural / social significance
This area of assessment concerns the value(s) of a place, feature or site to a particular community group, in this case
the local Aboriginal community. Aspects of social significance are relevant to sites, objects and landscapes that are
important or have become important to the local Aboriginal community. This importance involves both traditional
links with specific areas as well as an overall concern by Aboriginal people for sites generally and their continued
protection. Aboriginal cultural significance may include social, spiritual, historic and archaeological values and is
determined by the Aboriginal community.
It has been identified during the consultation process that the general area has high cultural heritage value (social
value) to the local Aboriginal community. Cultural or social values provided by the registered Aboriginal stakeholders
are discussed in Section 3. No specific cultural values for the study area have been identified to date.
Historic significance
Community consultation and historical research has not identified any information regarding specific historical
significance of the study area. No specific historical significance for the study area has been provided by the registered
Aboriginal stakeholders to date. No historic values were identified during review of the draft CHAR. Archaeologically,
the study area does not contain these values in relation to Aboriginal heritage.
Scientific / archaeological significance
For archaeologists, scientific significance refers to the potential of an Aboriginal archaeological site to contribute to
current research questions. Alternately, an Aboriginal archaeological site may be an in situ repository of demonstrably
important information, for example rare artefacts of unusually high antiquity.
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Scientific significance is assessed using criteria to evaluate the contents of a site, state of preservation, integrity of
deposits, representativeness of the site type, rarity/uniqueness and potential to answer research questions on past
human behaviour. Recommended criteria for assessing archaeological significance include:


Archaeological Research Potential - significance may be based on the potential of a site or landscape to
explain past human behaviour and can incorporate the intactness, stratigraphic integrity or state of
preservation of a site, the association of the site to other sites in the region (connectivity), or a datable
chronology.



Representativeness - all sites are representative of those in their class (site type/subtype) however the issue
here relates to whether particular sites should be conserved to ensure a representative sample of the
archaeological record is retained. Representativeness is based on an understanding of the regional
archaeological context in terms of site variability in and around the study area, the resources already
conserved and the relationship of sites across the landscape.



Rarity – which defines how distinctive a site may be, based on an understanding of what is unique in the
archaeological record and consideration of key archaeological research questions (i.e. some sites are
considered more important due to their ability to provide certain information). It may be assessed at local,
regional, state and national levels.

High significance is usually attributed to sites which are so rare or unique that the loss of the site would affect our
ability to understand an aspect of past Aboriginal use/occupation of an area. In some cases a site may be considered
highly significant because it is now rare due to destruction of the archaeological record through development.
Moderate (medium) significance is attributed to sites which provide information on an established research question.
Sites with moderate significance are those that offer the potential to yield information that will contribute to the
growing holistic understanding of the Aboriginal cultural landscape of the project area. Archaeological investigation of
moderately significant sites will contribute knowledge regarding site type interrelationships, cultural use of landscape
features and occupation patterns. Low significance is attributed to sites which cannot contribute new information
about past Aboriginal use/occupation of an area. This may be due to site disturbance or the nature of the site’s
contents.
The study area does not display any scientific/archaeological significance as it does not contain any identified
Aboriginal archaeological sites or areas of potential. The area displays no archaeological research potential.
Aesthetic Values
Aesthetic values are often closely related to the social values of a site or broader cultural landscape. Aspects may
include scenic sights, smells and sounds, architectural fabric and creative aspects of a place.
No specific aesthetic values for the study area have been identified by registered Aboriginal stakeholders to date.
Archaeologically, the study area does not contain these values in relation to Aboriginal heritage.

8.2 Significance assessment criteria
The wider local area has cultural value for the local Aboriginal community. The identified cultural value is a feeling of
attachment and responsibility for the land.
To date, no areas of Aboriginal cultural significance have been identified within the immediate study area. The study
area does not display any identified archaeological, historic or aesthetic significance in relation to Aboriginal heritage
values.
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Discussion and impact assessment

Roads and Maritime is the proponent for the NSW component of the Echuca-Moama bridge crossing which would
extend 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. A program of archaeological investigations and Aboriginal
community consultation has be undertaken over the last two decades in order to select a corridor for the proposed
second Murray River crossing between Moama and Echuca (see Section 4.3). The results of the investigations and
consultation determined that potential corridors to the west and east of the current study area had considerable
Aboriginal heritage constraints. The current proposal was selected as the preferred option due to environmental,
social and economic considerations.
Archaeological investigations in the study area have included survey and a program of test excavations. No Aboriginal
archaeological sites or objects have been found in the study area. The potential for Aboriginal archaeological sites in
the study area is low and has not been indicated by the previous investigations. No shell, bone or materials associated
with earthen mound, shell midden or Aboriginal ancestral burial sites have been identified within the study area
during the surveys or test excavation program and the potential for these sites has been assessed as low; however,
Aboriginal ancestral burials have been uncovered in Moama and the management procedure for any unexpected
Aboriginal heritage items is described in Section 10.
The study area does not display any scientific/archaeological significance as it does not contain any identified
Aboriginal archaeological sites or areas of potential. The wider landscape retains Aboriginal cultural value and
significance and includes the nearby sand hill landforms in Moama and Echuca, earthen mounds, shell middens and
trees with bark removal scars which provide connection between the Aboriginal community and their past.
No Aboriginal heritage constraints have been identified within the study area; however, if any Aboriginal objects are
found during the proposed works, the Unexpected Finds Procedure in Section 10.3 should be followed.
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10 Management and Recommendations
The following management recommendations have been made for the project, based on the findings of the CHAR and
in consultation with registered Aboriginal stakeholders.
No impact to Aboriginal heritage was identified for the project.
The management measures detailed below provide an additional process to manage Aboriginal cultural heritage
through the preworks and construction stages of the project.

10.1 Heritage Training and Induction Process


Aboriginal heritage management procedures will be included in personnel training and induction
processes.

Aboriginal heritage management procedures and responsibilities for compliance will form part of the project induction
for personnel (employees, contractors, subcontractors and/or agents). This will include site identification ensure all
personnel are aware of Aboriginal heritage management responsibilities, issues affecting their activities and
procedures for dealing with unexpected finds including human remains.

10.2 Avoiding Impact to Adjacent Areas
The CHAR and recommendations made herein are specific to the area assessed for the proposed activity as described
in this report and referred to as the ‘study area’ (refer Figures 1 and 2). All works associated with the project should be
contained within the study area. Additional archaeological or Aboriginal heritage assessment would be required for
any proposed impacts outside the current study area.
Management measures to be implemented should include clear delineation of the boundary of the approved impact
zone and the inclusion of Aboriginal heritage in the Environmental Management Plan (EMP). Documented toolbox
talks will also be held to ensure all on-site staff and contractors are aware of obligations and requirements regarding
the protection of Aboriginal heritage.

10.3 Unexpected Finds Procedure


Any unexpected Aboriginal heritage items (Aboriginal objects) will be managed appropriately.

In the event that an unexpected find (Aboriginal object) is encountered the following procedure will apply:
1.
2.

3.
4.
5.
6.

Stop work and protect find area and report to environmental manager
Contact heritage advisor for identification
a. No further action if the find is not an Aboriginal object
b. If the find is an Aboriginal object proceed to next step
Undertake relevant regulatory requirements and contact with DPIE where required
Implement conservation or mitigation strategy
Obtain approval if required and comply with conditions
Recommence work
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10.4 Procedures for Handling Human Remains



Note that project approvals do not include the destruction of human remains
Any potential human remains encountered will be protected and managed appropriately.

This section outlines the procedure for handling human remains in accordance with the Skeletal Remains – Guidelines
for the Management of Human Skeletal Remains under the Heritage Act 1977 (NSW Heritage Office 1998) and the
Aboriginal Cultural Heritage Standards and Guidelines Kit (NPWS 1997). In the event that construction activity reveals
possible human skeletal material (remains), the following procedure is to be followed:
1.

as soon as remains are exposed, all work is to halt at that location immediately and the Project
environmental manager on site is to be immediately notified to allow assessment and management;
i.

stop all activities;

ii.

secure the site; and

iii.

do not further harm the remains.

2.

contact police: the discovery of human remains triggers a process which assumes that they are associated
with a crime. The NSW Police retain carriage of the process until such time as the remains are confirmed to
be Aboriginal or historic;

3.

once the police process is complete and if remains are not associated with a contemporary crime, DPIE will
be notified and determine the process:

4.

i.

if the remains are identified as Aboriginal, the site is to be secured and all registered
Aboriginal stakeholders are to be notified in writing; or

ii.

if the remains are identified as non-Aboriginal (historical) remains then DPIE heritage division
will be contacted as appropriate;

once the police process is complete and if the remains are identified as not being human work can
recommence once the appropriate clearances have been given.
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