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Executive summary
The proposal
VicRoads  and  the  Roads  and  Traffic  Authority  of  NSW  (RTA)  propose  to
construct  a replacement Murray River  crossing at  Swan Hill  up stream of  the
existing bridge. The preferred option would require works within Victoria and
New South  Wales  (NSW).  The  preferred  option  is  not  currently  financed.  The
purpose of this report is to assist ongoing design development and inform the
community of progress so far. The environmental investigation will also inform
strategic land use planning around the NSW component of a future crossing.
VicRoads  is  undertaking  a  separate  planning  process  for  the  component  of
the preferred option in Victoria.

The  Murray  River  runs  south  to  north  past  the  town  of  Swan  Hill,  which  is
located on the Victorian side of  the border.  All  works  located to the east  of
the high water mark on the Victorian bank form part of the proposal and are
covered by this environmental investigation.

The environmental investigation considers environmental constraints and
potential  impacts  of  the  preferred  option  in  NSW  (referred  to  as  ‘the
proposal’). The proposal includes:

The  construction  of  a  new  bridge  over  the  Murray  River  about  192
metres  long  and  about  110  metres  upstream  of  the  existing  Swan  Hill
Bridge. This would include:

Two traffic lanes (one in each direction).
A shared pedestrian and cyclist path.
Three sets of piers within the Murray River.
A  lift  span  over  the  navigation  channel  to  provide  access  under
the bridge for large river craft.

Realignment  of  the  Swan  Hill-Moulamein  Road  to  the  south  of  the
existing  road to  meet  the  proposed bridge.  This  realignment  would  be
located on an earthen embankment and position the road above the
flood plain. The new alignment would include:

Two traffic lanes (one in each direction).
A shared pedestrian and cyclist path.

Upgrade of  a  section  of  the  existing  Swan Hill-Moulamein  Road at  the
eastern end of the proposal to facilitate the realignment.
Access to properties and some property boundaries would be adjusted
to facilitate the new Swan Hill-Moulamein Road alignment.
Water  quality  control  ponds  to  collect  and  treat  stormwater  and
sediment.
Landscaping including planting of vegetation in the road reserve.

Need for the proposal
Swan Hill  is  the centre for distribution of products and services for the region.
The crossing is important for the ongoing connection between the Murray
Downs and Swan Hill communities. The Murray Downs community relies on the
Swan  Hill  township  for  diversity  of  employment,  shopping,  industry  and
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services.

The existing Murray River Bridge at Swan Hill does not cater for over dimension
loads such as grain silos or agricultural equipment carried by larger heavy
vehicles. The proposed bridge would allow over dimension loads to cross the
river and avoid the need for lengthy detours.

The  existing  bridge  is  narrow  with  a  give  way  sign  on  the  NSW  side  of  the
bridge. This arrangement results in delays as vehicles are required to give way
to vehicles already on the bridge. The proposed bridge would allow vehicles
to cross the river at the same time in opposite directions.

Options considered
An existing road reservation, immediately north of the Wamba Wamba
community, was gazetted in 1999. This road reservation was considered in the
selection of the preferred option.

VicRoads  and  the  RTA  have  considered  a  number  of  route  options  for  a
replacement  bridge  crossing  of  the  Murray  River  at  Swan  Hill.  The
development of options was a two phase process. The first phase involved
the  investigation  of  a  number  of  different  options.  Each  of  the  options  was
assessed against the project objectives (refer section 2.2). Six options were
identified for further detailed investigation and placed on public display in
2007.  Following  consideration  of  comments  received  and  a  further
assessment against the project objectives, the preferred option was identified
in 2009. The NSW portion of the preferred option (the proposal) is described in
this environmental investigation report.

Community and stakeholder consultation
VicRoads  and  the  RTA  are  continuing  to  develop  the  preferred  option
including further community and stakeholder consultation. Consultation with
the local community and other stakeholders such as Wakool Shire Council,
the Aboriginal community and government agencies has already assisted in
enhancing the preferred option.

Environmental impacts
A summary of the environmental constraints and impacts associated with the
proposal is provided below. The environmental investigation also identifies
areas for further investigation and assessment prior to construction.

Terrestrial ecology

The proposal would require the removal of 0.3 hectares of native vegetation,
mainly comprising River Red Gum forest within the riparian area of the Murray
River. Several isolated trees would also be removed east of the riparian area
near  the  existing  Swan  Hill-Moulamein  Road.  The  proposal  would  reduce
habitat  for  20  threatened  species  known  or  likely  to  occur  in  the  area.  The
proposal may also fragment the riparian corridor at the bridge site. However,
the terrestrial ecological assessment found that with the implementation of
the recommended safeguard and management measures, the proposal
would  be  unlikely  to  have  a  significant  impact  on  any  threatened  or
migratory species, population or ecological community.

The site would be rehabilitated following construction, including replanting of
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River Red Gums and other locally endemic species.

Aquatic ecology

The  construction  of  three  bridge  piers  in  the  river  bed was  investigated  and
issues such as fish passage, removal of aquatic habitat and sedimentation
were  identified.  The  aquatic  ecology  assessment  found  that  the  proposal
would be unlikely to have a significant impact on any species or ecological
community  listed  under  the  NSW Fisheries  Management  Act  1994 or
Commonwealth Environment  Protection  and  Biodiversity  Conservation  Act
1999, provided the recommended safeguards and management measures
are implemented.

Water quality

The  proposal  has  the  potential  to  affect  water  quality  in  the  Murray  River.
During  construction  there  is  the  potential  for  a  wide  range  of  pollutants  to
enter the river such as sediments from erosion, oils and chemicals from spills
and general construction waste. Following construction, use of the new road
and  bridge  may  also  degrade  water  quality  through  polluted  runoff.
However, the water quality investigation found that effects on water quality
would be minimal provided the recommended safeguard and management
measures are implemented.

Hydrology

Construction  of  the  proposal  would  result  in  changes  to  existing  flows  and
flood depths during flood events. A decrease in flood depth is anticipated on
the northern side (down stream) of the proposed bridge and road approach,
while a small increase (50 millimetres) in flood depth on the southern side (up
stream)  of  the  proposed  bridge  and  road  approach  is  expected.  The
hydrology assessment found that impacts on hydrology would not be major.

Traffic and access

During peak construction periods, between 100 and 150 additional vehicle
movements  may  access  the  site  per  day.  This  increase  would  only  be
experienced during peak construction periods. Alterations to property access
would  also  be  expected.  It  was  demonstrated  that  through  the  use  of
standard mitigation measures traffic and access conditions would remain
acceptable.

During operation the proposal would service the surrounding road network in
a similar fashion and location to the existing bridge. Access across the Murray
River  for  heavy  and  general  vehicles  would  be  improved  as  a  result  of  the
proposal.

Noise and vibration

Construction noise was identified as an issue for three nearby sensitive
receivers. To minimise potential construction noise issues, works would be
conducted mainly during standard work hours, and the recommended
mitigation measures would be implemented to reduce impacts.

Operational noise has been estimated to result in exceedances of criteria at
one receiver. Safeguards and management measures would reduce the
effect of operational noise to an acceptable level.
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Visual amenity

The proposal would result in some changes to the visual environment due to
the introduction of new infrastructure in the landscape. Views from the
existing bridge (which is to be retained) and along the Murray River would be
impacted upon. The vista for one residential dwelling is likely to be adversely
affected by the proposal.

Aboriginal heritage

The  proposal  would  not  affect  known  Aboriginal  objects  or  places.  The
proposal crosses an area identified as an ‘Area of Archaeological Sensitivity’.
Investigations in line with the RTA’s Procedure for Aboriginal Cultural Heritage
Consultation and Investigation are currently ongoing. The impact of the
proposal would be further assessed as part of any future environmental
impact assessment for the proposal. It is expected that the potential impacts
on  this  area  could  be  managed  by  the  implementation  of  recommended
safeguards and management measures.

Non-Aboriginal heritage

The existing bridge is listed on the NSW State Heritage Register. The proposal
would not directly affect the fabric or curtilage of the existing bridge. There is
potential  for  the  proposal  to  indirectly  impact  on  the  setting  of  the  existing
bridge given the proximity of the two bridges. Design of the new bridge would
minimise the visual dominance of the new bridge on the existing heritage
listed bridge.

Display of the environmental investigation
This  environmental  investigation is  on display for  comment between 16 June
and 27 July 2011. You can access the documents in the following ways:

Internet

The documents  will  be available as  PDF files  on both the RTA and VicRoads
websites below.
RTA website:
http://www.rta.nsw.gov.au/roadprojects/projects/south_western_region/murray_river_bridges
VicRoads website
http://www.vicroads.vic.gov.au/swanhill

Display

The  documents  can  be  viewed  at  the  following  locations  during  normal
business hours:

Shire of Wakool office, Tualka Terrace, Moulamein, NSW.
RTA South West Regional Office, 1 Simmons Street, Wagga Wagga, NSW.
Swan Hill Rural City Council office, 45 Splatt Street, Swan Hill, VIC.
VicRoads Northern Regional Office, 57 Lansell Street, Bendgo, VIC.

Purchase

Copies  of  the  environmental  investigation  documents  are  available  by
contacting the RTA at the address below. Copying, postage and handling
charges apply.
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How can I make a submission?
To make a submission on the proposal, please send your written comments to:
Manager Planning Investigations
VicRoads
1st Floor, 3 Prospect Hill Road
Camberwell Vic 3124

VicRoads will send copies of all submissions to Planning Panels Victoria and
the RTA. Submissions must be lodged by 27 July 2011 which is the closing date
for the exhibition period.

Privacy information
All information included in submissions is collected for the sole purpose of
assisting in the assessment of this proposal.  The information may be used
during the environmental impact assessment process by relevant RTA staff
and its contractors.

Where the respondent indicates at the time of supply of information that their
submission  should  be  kept  confidential,  the  RTA  will  attempt  to  keep  it
confidential.   However  there  may  be  legislative  or  legal  justification  for  the
release  of  the  information,  for  example  under  the Government Information
(Public Access) Act 2009 or under subpoena or statutory instrument.

The supply of this information is voluntary.  Each respondent has free access
at  all  times  to  the  information  provided  by  that  respondent  but  not  to  any
identifying information provided by other respondents if a respondent has
indicated that the representation should be kept confidential.

Any respondent may make a correction to the information that they have
provided by writing to the same address to which the submission was sent.

What happens next?
Following the submissions period, the RTA will collate submissions.
Acknowledgement  letters  will  be  sent  to  each  respondent.  The  details  of
submission authors will be retained and authors will be subsequently advised
when preferred option information is released.

After consideration of community comments the RTA will determine whether
the proposal should be adopted, or whether any alterations to the proposal
are  necessary.  The  community  will  be  kept  informed  regarding  this  RTA
decision.

If  the  proposal  is  adopted  and  funds  become  available  in  both  states,  the
RTA would conduct further environmental assessment of the proposal for the
purpose  of  obtaining  planning  authorisations.  If  the  RTA  determines  to
proceed with the proposal, final design and tenders for construction would
be called.

If  you  have  any  queries,  please  contact  the  RTA  project  manager  on  (02)
6938 1111.
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Planning Assessment Report - Technical Supplement

A compilation of specialist studies is available as a Technical Supplement. This
document  while  bound  separately  supports  both  the  NSW  Environmental
Investigation and the Victorian Planning Assessment Report. The Technical
Supplement includes:

1) Traffic Modelling Final Report, VicRoads Network and Asset Planning,
August 2007.
Traffic Modelling Addendum Report, VicRoads  Network  and  Asset
Planning, May 2011.

2) Regional Economy Report, Essential Economics Pty Ltd, June 2007.
Regional Economy Addendum Report, Essential Economics Pty Ltd, May
2011.

3) Desktop Assessment of Land Use Issues, George Ward Consulting Pty Ltd,
April 2007.

4) Social Impact Assessment, AECOM Australia Pty Ltd, May 2009.

5) Landscape and Visual Impact Assessment, ASPECT Studios Pty Ltd, June
2010
Landscape Planning Concept, ASPECT Studios Pty Ltd, May 2011.

6) Detailed Flora and Fauna Assessment, Options Analysis and Impact
Assessment, Brett Lane & Associates Pty Ltd, May 2011.
Flora and Fauna Addendum Report, Brett Lane & Associates Pty Ltd, May
2011.

7) Aquatic Fauna Study, GHD, April 2011.

8) Aboriginal Heritage Assessment, Heritage Concepts Pty Ltd, 2009.
Aboriginal Cultural Heritage Addendum Report, Andrew Long &
Associates Pty Ltd, May 2011.

9) Historic Heritage Assessment, Heritage Concepts Pty Ltd, 2009.

10) Noise Impact Assessment, Renzo Tonin & Associates (Vic) Pty Ltd, March
2011.

11) Detailed Hydrology Study, Cardno Lawson Treloar Pty Ltd, March 2009.
Detailed Hydraulic Study Addendum Report, Cardno Pty Ltd, May 2011.
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12) Geotechnical Risk Register, VicRoads Technical Consulting, February
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1 Introduction
1.1 Proposal identification
VicRoads  and  the  Roads  and  Traffic  Authority  of  NSW  (RTA)  propose  to
construct a replacement Murray River bridge crossing at Swan Hill up stream
of the existing bridge (referred to as ‘the preferred option’). The preferred
option consists of works within Victoria and New South Wales. This
environmental investigation has been prepared to consider the potential
impacts  of  the  preferred  option  located  within  NSW  (referred  to  as  ‘the
proposal’).   All  works  located  to  the  east  of  the  high  water  mark  on  the
Victorian  bank  form  part  of  the  proposal  and  are  covered  by  this
environmental investigation.

Swan Hill is located on the western bank of the Murray River which flows south
to north in  the vicinity  of  the town.  Swan Hill  is  located in  Victoria about  300
kilometres  north  of  Melbourne  and  about  500  kilometres  west  of  Canberra
(refer Figure 1.1). The proposal is located within the Wakool local government
area in NSW.

The physical dimensions of the existing bridge currently limit heavy vehicle use
to general access vehicles and B-doubles. The existing bridge is unsuitable for
use by higher mass limit vehicles and other high performance vehicle types
that are beginning to gain greater access to the network.  The bridge is listed
on the State Heritage Register and modifications to accommodate freight
vehicles  into  the  future  are  likely  to  compromise  the  heritage  values  of  the
bridge.

The  proposal  would  provide  a  new  two  lane  Murray  River  crossing  which
would be located about 110 metres south (upstream) of the existing Swan Hill
Bridge (Figure 1.2).  The bridge would include a lift  span over the navigation
channel and a shared pedestrian and cyclist path on the northern side of the
bridge.

The Swan Hill-Moulamein Road would be realigned to the south of the existing
road to meet the proposed bridge. This realignment would be located on an
earthen embankment to position the road above the flood plain.  The Swan
Hill-Moulamein Road would be upgraded at the eastern end of the proposal.
Access  for  properties  fronting  the  Swan  Hill-Moulamein  Road  would  be
adjusted as required.
The  existing  bridge  would  be  retained  but  closed  to  heavy  vehicles.  The
continued use of the existing bridge by light vehicles, pedestrians and cyclists
is yet to be determined.  Responsibilities for the ongoing maintenance of the
existing bridge have not yet been resolved.
The construction of the preferred option would be expected to occur over a
period  of  24  to  30  months  at  a  cost  of  about  $42  million  (valued  in  2011).
Funding for construction has not yet been allocated.
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Figure 1.1 Regional context of the proposal
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Figure 1.2 Proposed Murray River crossing at Swan Hill
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1.2 Purpose of the report
This environmental investigation has been prepared by GHD on behalf of RTA
South  West  Region.  The  purpose  of  the  environmental  investigation  is  to
describe the proposal, to document the known likely impacts of the proposal
on the environment and identify areas for further investigations during future
environmental assessment.

The description of the proposed works and associated environmental impacts
have been undertaken in context of the Threatened Species Conservation
Act 1995 (TSC Act), the Fisheries Management Act 1994 (FM  Act),  and  the
Australian Government’s Environment Protection and Biodiversity
Conservation Act 1999 (EPBC  Act).   In  doing  so,  the  environmental
investigation will provide a sound foundation for any future environmental
impact assessment of the proposal if it proceeds to construction. In addition,
the environmental investigation will contribute to providing planning certainty
to the Murray Downs community in Wakool Shire and the Swan Hill community
in Victoria.
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2 Need and options considered
2.1 Strategic need for the proposal

2.1.1 Relevant strategies and plans
NSW State Plan

The  NSW State  Plan  2010  (NSW Government  2010)  includes  priorities,  targets
and actions for transport within NSW.

The State Plan outlines the State Government’s commitment to invest in the
road  network  to  accommodate  anticipated  growth.  The  plan  also
communicates  the  importance  of  upgrading  roads  to  improve  road  safety
(NSW Government 2010).

The State Plan specifically addresses transport targets and identifies a new
approach to integrated transport and land use planning and delivery led by
a  new  NSW  Transport  and  Infrastructure  agency.  In  addition,  there  are  a
number  of  new  priorities  and  targets  to  improve  public  transport  access  to
regional centres, increase use of cycleways, maintain road infrastructure and
increase freight movement by rail.

The proposal  would help to meet the targets  of  the NSW State Plan through
the provision of safer road infrastructure in the form of a new river crossing
with a shared path for pedestrians and cyclists.

Draft Murray Regional Strategy

The Draft Murray Regional Strategy (2009) represents the NSW Government’s
position on the future of the Murray Region. It applies to 10 local government
areas  in  the  Murray  region,  including  the  Wakool  local  government  area  in
which the proposal is located.

Once finalised, the strategy would guide land use planning decisions of local
government and help inform the regional decisions on service provision and
infrastructure by State agencies for the period to 2036.

The strategy is designed to manage growth and change in the region in a
sustainable manner—boosting prosperity for existing and new residents while
ensuring the region’s valuable natural and cultural assets are protected. It
would also assist in the management of cross-border issues, particularly in light
of  opportunities  arising from higher  growth rates  on the Victorian side of  the
river.

In relation to infrastructure, the draft strategy notes that there are currently 30
road and/or rail bridges across the Murray River, with 100,000 road vehicles
crossing the river per day and 20 million tonnes of freight crossing the river
each  year.  Many  of  the  Murray  region  communities  are  constrained  by
bridges that do not meet current standards. The strategy identifies issues such
as weight restrictions and narrow bridges, which hinders industry in the region.

The strategy states that the NSW and Victorian governments have undertaken
to  upgrade,  duplicate  and  in  some  cases  build  new  bridges  across  the
Murray River,  and that  there are still  some bridges that  are restricted in  their
capacity to take heavy vehicles.
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One  of  the  economic  development  outcomes  of  the  draft  strategy  is  that
local councils and State Government would explore opportunities for better
cross-border infrastructure and service delivery.

The  proposal  would  contribute  to  the  objective  of  the  NSW  Government  to
improve vehicle access across the Murray River through the construction of a
new bridge at Swan Hill.

The Murray Regional Strategy would be implemented primarily through local
environmental plans, development control plans and the State Infrastructure
Strategy.

Council of Australian Government’s transport reform

In  2006,  the Council  of  Australian Governments  agreed to identify  a suitable
road  network  for  B-triples  to  “improve  the  safety  and  efficiency  of  freight
transport”.  The Australian Transport Commission has endorsed a limited
national  B-triples  network  based  on  existing  road  train  routes.   The  COAG
transport reform included a commitment to increase network access for
Higher Mass Limit heavy vehicles with road friendly suspensions. This includes a
commitment  to  examine  and  if  necessary  upgrade  bridges  linking  key
distribution points to the Auslink National Network.  The RTA has introduced
the Intelligent Access Program to facilitate access of these high performance
vehicles  on  the  NSW  road  network.   Higher  Mass  Limit  vehicles  using  the
Intelligent Access Program are approved to use roads leading to the Murray
River Bridge but access to the bridge itself is restricted.  This is also the case on
the Victorian side of the border.

2.1.2 Road network
The  existing  Murray  River  Bridge  at  Swan  Hill  is  narrow,  allowing  vehicle
passage in  only  one direction at  a time.   A give way sign is  in  place on the
NSW  side  of  the  bridge  to  manage  movements  across  the  bridge.  This
arrangement results in delays as vehicles are required to give way to vehicles
already on the bridge.

The internal dimensions of the lift span narrow the width of the bridge further.
The  lift  span  also  places  a  height  restriction  on  vehicles  of  9.1  metres.   As  a
consequence,  vehicles  with  wide  or  high  loads  such  as  grain  silos  or
agricultural equipment cannot use the existing bridge.  Alternative crossings
of the Murray for over dimension vehicles require detours of several hundred
kilometres.

The existing Murray River Bridge at Swan Hill is currently undergoing major
rehabilitation  works  which  would  allow  the  bridge  to  continue  to  operate
without any restrictions for general access vehicles and B-Doubles in the short
to medium term. Over the longer term the introduction of higher mass limit
vehicles would require strengthening works on the existing bridge. This would
likely  adversely  impact  on  the  bridge’s  heritage  values  and  increase  the
maintenance costs for the structure.

The number of  vehicles,  including heavy vehicles,  is  also considered likely  to
increase  in  the  future.   This  increase  would  place  further  pressure  on  the
efficiency of the existing bridge.

Maintaining an efficient crossing is critical, as it provides a connection across
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the Murray River between Swan Hill  and Wakool Shire. Swan Hill  is  the centre
for distribution of products and services for the region. This connection across
the  Murray  River  is  important  on  a  national  level  due  to  the  volume  of
produce which is generated in northern Victoria and the Riverina.

The need to cross the Murray River for current and potential future industries
makes the proposed river crossing at Swan Hill important for the long term.

The  crossing  between  Swan  Hill  and  Murray  Downs  is  important  for  the
ongoing  security  of  the  community  of  Murray  Downs  who rely  on  the  larger
Swan Hill township for employment, shopping, industry and services.

The proposed bridge would allow vehicles to cross the river at the same time
in opposite directions. The proposed bridge would allow over dimension loads
to  cross  the  river  and  avoid  the  need  for  detours  in  the  order  of  several
hundred kilometres.

2.2 Project objectives
The  preferred  option  is  a  joint  initiative  between  VicRoads  and  the  RTA,  in
continuing to improve the road network, in particular Murray River crossings.
Objectives for the preferred option (ie project objectives) are:

To improve safety and meet the long term traffic needs of Swan Hill and
the wider region including the provision for freight.
To meet current road design standards while maintaining existing
navigation clearances for boats, access to properties and provision for
rail.
To  provide  a  viable  level  of  economic  performance  for  the  local  and
regional economy of Swan Hill.
To  protect  existing  land  uses  and  the  character  of  landscapes,  open
space and recreation values to the extent practicable.
To protect resident’s amenity and well-being by minimising dislocation
and severance of residents to the extent practicable.
To minimise impacts on Aboriginal cultural heritage and determine
appropriate mitigation measures to the extent practicable.
To minimise impacts on non-Aboriginal cultural heritage and provide
appropriate mitigation measures to the extent practicable.
To minimise impacts on biodiversity and provide appropriate mitigation
measures to the extent practicable.
To  minimise  impacts  on  surface  water  quality,  flood  risks  and
groundwater.
To  minimise  the  noise  impacts  on  residents  and  provide  appropriate
mitigation measures to the extent practicable (this objective was added
as part of the Phase 2 study).

2.3 Alternatives and options considered

2.3.1 Background
A  road  reservation,  immediately  north  of  the  Wamba  Wamba  community,
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was surveyed in 1987 and gazetted in 1999. The existing road reservation has
been considered in the option assessment for the preferred option. Since this
time, the Wamba Wamba Community has been established in NSW adjacent
to the road reserve and the residential area around Federal Square has been
further developed.

2.3.2 Methodology for selection of preferred option
The  selection  of  a  preferred  option  for  the  new  bridge  crossing  was  a  two
phase process. Community input was part of this process and was guided by
a  Community  Consultation  Plan  (refer  to  section  4.1).   The  development  of
the preferred option was overseen by a project steering committee consisting
of representatives from Wakool Shire Council, Swan Hill Rural City Council, RTA
and VicRoads.

A  brief  description  of  the  methodology  for  each  phase  is  provided  below.
Details  of  the  options  considered  are  provided  in  section  2.3.3.  The  options
discussed in the following sections are for the preferred option in both Victoria
and NSW.

Swan Hill Bridge Planning Study Phase 1

The phase 1 study began by establishing the preliminary routes and corridors
which  were  derived  from  the  review  of  previous  studies  and  those  routes
nominated  by  key  stakeholders  (including  Swan  Hill  Rural  City  Council).
Following the review, nine preliminary alignment options were considered in
five broad corridors.

The nine options initially developed were expanded to 12 options as a result
of  a  review  undertaken  by  specialist  consultants  at  a  workshop  on  27
February 2007 and by members of the steering committee on 14 March 2007.

Following public display for two weeks in mid May 2007, an additional two
options were considered after feedback.

Five further alternative structures to a two lane bridge were also considered
and assessed for feasibility.
All options were assessed against the first nine project objectives (objective 10
was added during Phase 2). Eight options were then taken forward for further
assessment in Phase 2 (see below).

Swan Hill Bridge Planning Study Phase 2

Phase 2 of the planning study considered the eight options recommended in
Phase  1.  Following  the  review  of  impacts  of  these  options,  two  additional
options were developed and eight options were carried forward.

Concept designs were then developed for the eight bridge options. Two
options resulted in unacceptable safety outcomes. These two options were
removed from further Phase 2 investigations.

The six  options  to be carried forward were then assessed against  a detailed
evaluation matrix. This included assessing each option against the project
objectives and considered the cost benefit ratio of each option. Details of the
options were then placed on public display on 5 September 2009. Following
public display a preferred option was chosen.
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2.3.3 Identified options and options assessment
Phase 1

The following strategic options for accommodating the future traffic needs of
the Swan Hill region were considered alongside replacement bridge options
during the Phase 1 investigation.  Strategic options  are identified in  Table 2.1
and the various replacement bridge options investigated are identified in
Table  2.2.  Figure  2.1  shows  the  location  of  the  replacement  bridge  options
considered in Phase 1.
Table 2.1: Description and assessment of options considered during Phase 1 feasibility
review

Option Option description Assessment of option
Do
Nothing
Option

‘Do nothing’ – involves no works on the
existing Murray River crossing at Swan
Hill, allowing the crossing to operate as it
currently does (referred to in this
environmental investigation as Option
10).

Not preferred – the existing bridge does
not allow for over dimension heavy
vehicles with   exceedances in height,
width and weight.

Widen
Existing
Bridge
Option

Widen the existing bridge. Not preferred – widening of the existing
bridge would require works equivalent
to replacing the bridge.

Parallel
Single
Bridge
Option

Parallel single lane bridge option –
involves the construction of a single lane
bridge parallel to the existing bridge.

Not preferred – would not overcome
issues with large vehicles passing in both
directions, large vehicles would not be
able to use one bridge and ongoing
maintenance cost for the existing
bridge would be high.

Tunnel
Option

Tunnel option – involves the construction
of a tunnel along the alignment of
McCallum Street under the river.

Not preferred – truck traffic would be
redirected through residential areas; a
tunnel would not cater for large
vehicles or vehicles carrying dangerous
goods; would not cater for pedestrians
or cyclists; there would be high
construction and operational costs and
construction impacts on the river.

Douglas
Road
Option

Douglas Road option – involves the
construction of a new road 2.5
kilometres to the north of the existing
bridge which would connect the Swan
Hill-Moulamein Road to the Murray
Valley Highway, at a location to the
north of Swan Hill. This option includes
the construction of a bridge over the
Murray River.

Not preferred – would increase travel
times and would increase traffic on
sections of the Murray Valley Highway.

Table 2.2: Description and assessment of replacement bridge options developed as
part of Phase 1

Option Description of option Assessment of option
1 Low level bridge along the alignment of

McCallum Street located just upstream
of the existing bridge.

Not preferred – owing to navigation
issues because of the proximity of the
bridges and also due to heritage
impacts from works required in the
curtilage of the existing bridge.
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Option Description of option Assessment of option
2 Low level bridge along the alignment of

McCallum Street located just
downstream of the existing bridge with
the NSW approach to south of the
Federal Hotel.

Not preferred - owing to navigation
issues because of the proximity of the
bridges and also due to heritage
impacts from works required in the
curtilage of the existing bridge.

2a Low level bridge along the alignment of
McCallum Street located 60 metres
downstream of the existing bridge with
the NSW approach to north of the
Federal Hotel.

Not preferred – – owing to navigation
issues and design not meeting minimum
design and safety standards.

3a Low level bridge as an extension of
Pritchard Street, about 120 metres
downstream of the existing bridge, with
the NSW approach to the south of the
Federal Hotel.

Not preferred – owing to design
constraints for the bridge and
approach, this option would require the
relocation of Pye Street rail crossing and
would present impacts on GrainCorp
facilities.

3b Intermediate level bridge as an
extension of Pritchard Street, about 150
metres downstream of the existing
bridge, with the NSW approach to the
north of the Federal Hotel.

Not preferred – owing to design not
meeting minimum design and safety
standards, noise impacts and visual
intrusion on the Wamba Wamba
community property; part land
acquisition of the Federal Hotel car
park; considerable impacts on
GrainCorp facilities and moderate
impacts to areas of high archaeological
potential.

4a High level bridge as an extension of Pye
Street about 230 metres downstream of
the existing bridge, with the NSW
approached to the south of the Federal
Hotel.

Not preferred – owing to design
constraints for the bridge and
approach; impacts on petroleum sites in
Victoria; noise impacts and visual
intrusion on the Wamba Wamba
community property; noise impacts on
Hastings Street (Victoria) and potential
relocation and part acquisition of the
Federal Hotel building.

4b High level bridge as an extension of Pye
Street about 420 metres downstream of
the existing bridge. This option involves
an approach road on the NSW side of
the river which travels to the north of the
Wamba Wamba community before
connecting into the Swan Hill-
Moulamein Road to east of the river.

Considered in Phase 2 of the Planning
Study.

4c High level bridge as an extension of Pye
Street about 260 metres downstream of
the existing bridge, with the NSW
approach to the north of the Federal
Hotel.

Considered in Phase 2 of the Planning
Study.
.

4d Intermediate level bridge as a mid block
intersection or roundabout between
Pritchard and Pye Streets about 230
metres downstream of the existing
bridge.

Considered in Phase 2 of the Planning
Study.
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Option Description of option Assessment of option
6 High level bridge as an extension of

Arnoldt Street about 1100 metres
downstream of the existing bridge. This
option would connect the Swan Hill-
Moulamein Road to the Murray Valley
Highway (at a location to the north of
Swan Hill).

Not preferred – owing to increased
travel time for road users; the option
would not remove trucks from the town
centre; poor outcomes for the regional
economy; biodiversity impacts including
on threatened species and their
habitat; noise, visual and land
acquisition impacts for numerous
properties; additional culverts required
and moderate impact on Aboriginal
cultural heritage.

7 High level bridge as an extension of
Wood Street about 700 metres upstream
of the existing bridge.

Not preferred – owing to increased
travel time for road users; high
preliminary costs; the requirement for a
new level crossing at four railway lines;
noise, visual and land acquisition
impacts on the Riverside Caravan Park;
noise and visual impacts on numerous
local residences; impacts on biodiversity
including threatened species and their
habitat, requirement for additional
culverts and moderate impact on areas
of high archaeological potential.

8 High level bridge as an extension of
Pental Island Road about 2.5 kilometres
upstream of the existing bridge.

Not preferred – owing to increased
travel time for road users; high
preliminary cost; significant impacts to
rural properties; impacts to known
Aboriginal sites; noise, visual and
property acquisition impacts and
impacts on biodiversity.

9 High level bridge as an extension of
McCallum Street about 260 metres
upstream of the existing bridge.

Not preferred – owing to design
constraints; access difficulties and the
required acquisitions of the swimming
pool land and numerous other
properties.

9a Intermediate level bridge as a mid block
intersection or roundabout between
McCallum Street and McCrae Street
about 110 metres upstream of the
existing bridge.

Considered in Phase 2 of the Planning
Study

* Option 4b involves a road reservation that was surveyed 1987 and subsequently registered.
This road reservation, immediately north of the Wamba Wamba community, would require
construction of about one kilometre of new road in NSW, which would substantially increase
the cost of the crossing. Part of the road reserve has been developed for uses other than road.
Part  of  the  road  reserve  for  Option  4b  has  been  developed  for  uses  other  than  road.  Since
registration  of  the  road  reserve  it  has  also  been  suggested  that  this  area  is  likely  to  contain
Aboriginal heritage. On the Victorian side of the river human remains have been uncovered.
The local Aboriginal community believe there is a reasonable possibility that more remains
would be found.
In Victoria the road would be adjacent to residential areas, which would pose amenity, noise
and visual  impacts  for  the Victorian residents.  In  NSW the road embankment  would be 5  –  8
metres high immediately adjacent to the Wamba Wamba community. This would pose
amenity, noise and visual impacts for the Wamba Wamba residents.

Phase 2

Following review of impacts of the options recommended for consideration in
Phase  2  of  the  Planning  Study,  two  additional  options  were  developed.
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Option  4b  Intermediate  Level  and  Option  4c  Intermediate  Level  were
proposed  to  reduce  social  and  cultural  heritage  impacts  of  the  high  level
bridge Options 4b and 4c.

Options 4b Intermediate Level, 4b High Level, 4c Intermediate Level, 4c High
Level, 4d Intermediate Level and 9a Intermediate Level were be considered
in Phase 2 of the planning study.

The  following  options  in  Table  2.3  were  investigated  during  Phase  2  of  the
planning study.

Table 2.3: Description and assessment of options investigated during Phase 2.

Option Option description Assessment of option
4b - high High level bridge as an extension

of Pye Street about 420 metres
downstream of the existing
bridge.

Not preferred – due to impacts on
residential amenity and future uses of the
Wamba Wamba community property; land
acquisition requirements; amenity impacts
to residents in NSW and Victoria; increase in
noise at seven properties; direct impacts to
two scar trees, a potential burial site and a
large area of archaeological sensitivity.

4b –
intermediate

Same alignment as 4b – high,
however, an intermediate level
bridge would be constructed.

Not preferred – due to impacts on
residential amenity and future uses of the
Wamba Wamba community property;
amenity impacts to residents in NSW and
Victoria; increase in noise at six properties;
direct impacts to two scar trees, a
potential burial site and a large area of
archaeological sensitivity.

4c – high High level bridge as an extension
of Pye Street about 260 metres
downstream of the existing
bridge, with the NSW approach
to the north of the Federal Hotel.

Not preferred – due to impacts on
residential amenity, noise and future uses of
numerous properties in NSW and Victoria;
close proximity to four scar trees, direct
impacts to a potential Aboriginal and non-
Aboriginal burial sites and an area of high
archaeological potential.

4c –
intermediate

Same alignment as 4c – high,
however, an intermediate level
bridge would be constructed.

Not preferred – due to impacts on
residential amenity, noise and future uses of
numerous properties in NSW and Victoria;
close proximity to four scar trees, direct
impacts to a potential Aboriginal and non-
Aboriginal burial sites and an area of high
archaeological potential.

4d –
intermediate

Intermediate level bridge as a
mid block intersection or
roundabout between Pritchard
and Pye Streets about 230 metres
downstream of the existing
bridge.

Not preferred – due to impacts on the
future use of Wamba Wamba community
land; acquisition of land within NSW and
Victoria; noise and visual impacts on the
Cornerstone community and changed
amenity at the Federal Hotel; close
proximity to four scar trees, direct impacts
to a potential Aboriginal and non-
Aboriginal burial sites and an area of high
archaeological potential.
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Option Option description Assessment of option
9a Intermediate level bridge as a

mid block intersection or
roundabout between McCallum
Street and McCrae Street about
110 metres upstream of the
existing bridge.

Preferred option – This option best met the
project objectives and provided the best
benefit cost ratio out of all options
considered.
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Figure 2.1 Replacement bridge options (Phase 1)
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2.4 Preferred option
The preferred option for  the new Murray River  crossing at  Swan Hill  is  Option
9a which involves the construction of an intermediate level bridge. It also
includes an intersection between McCallum Street and McCrae Street
around 110 metres south of the existing bridge.

Option 9a was assessed as meeting all the project objectives well or very well
with the exception of the protection of existing land uses and landscape
character, open space and recreation values.

When  compared  with  all  other  options,  Option  9a  is  the  only  option
considered  to  collectively  meet  the  objectives  well,  with  other  options  only
collectively  meeting  the  objectives  moderately  or  poorly.  Option  9a  also
provides the best benefit cost ratio out of all the options considered.
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3 Description of the proposal
This chapter describes the proposal at the current stage of design
development.  What  is  known  of  the  likely  construction  method  is  also
described  in  this  chapter.  Further  details  would  be  provided  as  part  of  any
future environmental assessment of the proposal.

3.1 The proposal
The proposal would provide a new Murray River crossing which would be
located  about  110  metres  south  (upstream)  of  the  existing  Swan  Hill  Bridge
(Figure 1.2), and includes:

The  construction  of  a  new  bridge  over  the  Murray  River  about  192
metres long which would include:

Two traffic lanes (one in each direction).
A shared pedestrian and cyclist path.
Three sets of piers within the Murray River.
A  lift  span  over  the  navigation  channel  to  provide  access  under
the bridge for large river craft.

Realignment  of  the  Swan  Hill-Moulamein  Road  to  the  south  of  the
existing  road to  meet  the  proposed bridge.  This  realignment  would  be
located  on  an  earthen  embankment  to  position  the  road  above  the
flood plain. The new alignment would include:

Two traffic lanes (one in each direction).
A shared pedestrian and cyclist path.

Upgrade of  a  section  of  the  existing  Swan Hill-Moulamein  Road at  the
eastern end of the proposal to facilitate the realignment.
Adjustments to property access and boundaries to facilitate the
realignment. Adjustments would occur to:

Access to the Federal Hotel.
Access to the Wamba Wamba community property (located
about 125 metres north of the Federal Hotel).
Access to an unnamed dirt road on the north side of the Swan Hill-
Moulamein Road.
The boundary of and access to the Cornerstone community
property  (located  about  200  metres  east  of  the  existing  Swan  Hill
Bridge).
The  boundary  of  and  access  to  the  Bulidpro  property  located
about 300 metres east of the existing Swan Hill Bridge).
Access to Pickerings Transport (located about 350 metres east of
the existing Swan Hill Bridge).

Water  quality  control  ponds  to  collect  and  treat  stormwater  and
sediment.
Landscaping including planting of vegetation in the road reserve.

A description of the major features of the proposal is provided in section 3.3.
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3.2 Existing road and infrastructure

3.2.1 Swan Hill Bridge
The Swan Hill Bridge is the Murray River crossing at Swan Hill (refer Figure 3.1).
The nearest alternative bridge crossing of the Murray River is located about 30
kilometres to the south-east of Swan Hill in Barham.

The  Swan  Hill  Bridge  was  built  in  1896  and  is  listed  on  the  State  Heritage
Register as state significant. The bridge is a steel lift span and timber truss
bridge with steel girder spans. The bridge is the original of its type and is rare.

The  Swan  Hill  Bridge  includes  a  lift  span  which  is  positioned  over  the
navigation  channel  to  provide  access  along  the  river  for  taller  vessels.  The
bridge is opened about eight to 12 times a year when river flows are high in
order to provide access along the river for boats. The lift span takes about 25
minutes to open and close.

The timber truss sections of the bridge are narrow and the lift span narrows
further. Traffic movements are one way along the bridge, with a give way sign
on the NSW side to control traffic. The posted speed limit on the bridge is 60
kilometres per hour.

Traffic  numbers  across  the  bridge  were  3700  vehicles  per  day  in  2006
(including 480 heavy vehicles). This number is expected to increase to 5400 by
2026 (including 690 heavy vehicles).

When weight restrictions are not in place the maximum vehicle weight
permitted  on  the  bridge  is  62.5  tonnes.  Heavy  vehicle  mass  limits  are
expected to be increased in the future.

The existing structure of the bridge imposes height and width restrictions
particularly through the lift span.
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Figure 3.1 Existing Swan Hill Bridge

3.2.2 Swan Hill-Moulamein Road
The Swan Hill-Moulamein Road connects Swan Hill in Victoria to Moulamein in
NSW and travels  through the Murray Downs area on the eastern side of  the
Murray River  within  NSW. Swan Hill-Moulamein Road is  a two lane road (one
lane in each direction). The road is sealed, however there is no formal kerb or
guttering. The posted speed limit is 60 kilometres per hour.

Traffic  movements  along this  road are generally  reflective of  movements  on
the Swan Hill Bridge (3700 vehicles per day). The number of vehicles using the
road decreases  east  of  Murray  Downs  to  1000  vehicles  per  day  east  of  the
Murray Downs Drive (which intersects with Swan Hill-Moulamein Road about
1.8 kilometres east of the proposal site).

3.3 Design

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

Bridge:
Design speed of 60 kilometres per hour.
A  bridge  width  of  12  metres,  including  two  travel  lanes  of  3.5
metres, and two outside shoulders of one metre. A barrier
separated shared pedestrian and cyclist path on the north side of
the bridge.
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The height of the proposed bridge deck would be above the 1 in
100 year flood level.
A lift  span would be provided to allow clearance for the passage
of vessels to match the clearance of the existing bridge in the fully
open position.
The height of the bridge in the closed position would allow the
passage of double deck houseboats without the need to open the
lift span during average summer flows.

Swan Hill-Moulamein Road bridge approaches:
Design  speed  of  60  kilometres  per  hour  for  the  length  of  the
preferred option.
A sealed road width of 11 metres, including two travel lanes of 3.5
metres and two outside shoulders of two metres.
A verge on each side of the road varying in width from two to 3.5
metres.
A hazard reduction zone of seven to eight metres on each side.
Gradients of less than four per cent.
The road to be as a minimum above the 1 in 20 year flood level.
A three metre wide shared pedestrian and cyclist path.

3.3.2 Design features

Bridge over the Murray River
A new bridge is proposed to span the Murray River about 110 metres to the
south of the existing bridge at Swan Hill. The new bridge would be about 192
metres  in  length  and  would  connect  to  the  realigned  Swan  Hill-Moulamein
Road.

The height of the bridge deck would be about 73.2 metre AHD at its highest
point which is about 9.5 metres above the average summer flow levels in the
Murray  River.  The  height  of  the  bridge  during  average  summer  flows  would
allow for the movement of double deck house boats beneath the bridge. The
bridge  outside  the  navigation  channel  would  provide  a  minimum  of  one
metre clearance between the 1 in 100 year flood level (68 metres AHD) and
the underside of the bridge. In the navigation channel the clearance would
be three metres above the 1 in 100 year flood event.

The  bridge  would  consist  of  a  minimum  of  four  spans  (subject  to  detailed
design),  with  three  sets  of  piers  to  be  constructed  in  the  river.  Three  of  the
spans  would  be  about  35  metres  long.  The  lift  span  would  be  over  the
navigation channel and would be about 15.85 metres long. The location and
construction of the piers would be decided during detailed design, however
they  are  likely  to  be  composed  of  concrete  with  poured  in  situ  pile  caps
supporting concrete piers.

Figure 3.2 shows the indicative positioning of the bridge piers within the
Murray River.
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Figure 3.2 Indicative pier locations for proposed new bridge

The  bridge  deck  would  be  a  concrete  structure  typically  12  metres  wide
comprising:

Two 3.5 metre wide traffic lanes.
A  2.5  metre  wide  shared  path  (for  pedestrian  and  cyclists)  and
associated handrail on the northern side of the bridge.
One metre wide shoulders on each side of the traffic lane.
A 0.5  metre wide buffer  zone between the roadway and shared path.
This would include a barrier rail.
A medium level containment barrier on the southern side of the bridge
adjacent to the westbound traffic lane.
A nature strip of varying width between the roadway and shared path.

A typical cross section of the bridge deck is depicted in Figure 3.3.
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Figure 3.3 Bridge cross section
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3.3.3 Swan Hill-Moulamein Road realignment and upgrade
Access  to  the  proposed  bridge  from  the  east  would  be  provided  via  the
Swan Hill-Moulamein Road. Realignment of about 160 metres of Swan Hill-
Moulamein  Road  would  be  required  between  the  Wamba  Wamba  access
road intersection (to the east of the Federal Hotel) and the proposed bridge.
The  road  would  be  moved  to  the  south  to  meet  the  new  bridge.  This
realignment  would  be  constructed  on  an  earthen  embankment  to  position
the road above the flood plain and to provide the required heights to access
the proposed bridge.

The  works  on  Swan  Hill-Moulamein  Road  between  the  eastern  end  of  the
proposal  and  the  Wamba  Wamba  access  road  (about  210  metres)  would
predominately involve an upgrade of the existing roadway to tie it in with the
realignment.

The  width  of  the  embankment  varies  along  the  alignment  with  a  maximum
width of 43 metres. The height of the embankment generally increases
towards the west; however there is a low point where the new Wamba
Wamba access road is to be constructed (see section 3.3.5). From this point
the embankment increases in height up to 3.5 metres to meet the bridge.

To  minimise  the  potential  impacts  of  the  embankment  on  hydrology,  two
options  are  being  considered  and  would  be  developed  further  during  any
future environmental assessment and detailed design. These two options are:

The  construction  of  a  bridge  along  the  embankment  to  allow  for
floodwaters to pass beneath the new roadway.
The  construction  of  nine  culverts  to  allow  flows  to  pass  beneath  the
road.

Figure 3.3 shows a typical cross section of the approach to the bridge along
the embankment.

3.3.4 Federal Hotel access works
The  Federal  Hotel  currently  has  direct  access  off  the  Swan  Hill-Moulamein
Road  via  a  driveway.  The  realignment  of  the  Swan  Hill-Moulamein  Road
would require a new access to the Federal Hotel.

A new public local road would tie in with the old Swan Hill-Moulamein Road
and connect to the realigned Swan Hill-Moulamein Road at a T-intersection.
This arrangement would provide access between the Federal Hotel car park
and  the  realigned  road.   A  turning  slip  lane  is  to  be  provided  for  right  turn
movements  into  the  new  access  road  from  the  realigned  Swan  Hill-
Moulamein Road.

3.3.5 Wamba Wamba and dirt road access realignments
Minor  realignment  works  to  the  access  road  to  the  Wamba  Wamba
community property would be required. The access road is currently located
about 110 metres east of the existing Murray River Bridge on the northern side
of the Swan Hill-Moulamein Road.

Minor  realignment  works  would  also  be  required  to  an  unnamed  dirt  road
access  located  about  100  metres  to  the  east  of  the  access  road  to  the
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Wamba  Wamba  community  property.  These  works  would  involve  the
realignment of intersections to meet the reconstructed Swan Hill-Moulamein
Road.

3.3.6 Cornerstone community and Buildpro boundary and access
adjustment

The  realignment  of  Swan Hill-Moulamein  Road would  require  the  acquisition
of  a  strip  of  land  from  the  front  of  a  single  lot  currently  occupied  by  the
Cornerstone community and Buildpro. The acquisition would increase from
about  7  metres  wide  in  the  east  to  about  60  metres  wide  in  the  west.  In
addition  the  entry  to  both  the  Cornerstone  community  and  Buildpro  would
require adjustment to provide safe access,

3.3.7 Pickerings Transport boundary and access adjustment
The realignment of Swan Hill – Moulamein Road would require acquisition of a
strip  of  land  at  the  front  of  the  property  currently  occupied  by  Pickerings
Transport. The strip acquisition would be about 7 metres wide. In addition the
entry to Pickerings Transport would be upgraded to provide safe access.

3.4 Construction activities

3.4.1 Work methodology
The preferred option would be constructed concurrently on the Victorian and
NSW  sides  of  the  river.  The  proposed  works  on  the  bridge  and  Swan  Hill-
Moulamein  Road  would  occur  concurrently.  There  are  likely  to  be  several
different  phases  of  road works  to enable connections  between the old and
new alignments.
An indicative list of construction activities is provided below:

Site establishment and preliminary works including:
Installation of temporary protection fencing where necessary.
Establishment of a site compound and stockpile sites.
Commencement of construction mitigation measures including the
installation of water quality controls, temporary traffic control
measures and utility adjustments.

Clearing and grubbing of  vegetation.  The clearing would allow access
for  construction  of  the  bridge  structure  and  placement  of  fill  for  the
embankment.
Stripping, stockpiling and management of topsoil across the site.
Establishment of access tracks for the transport of construction materials
and personnel.
Bulk earthworks, including the importation of fill material, construction of
the embankment on the floodplain. Fill would generally be delivered
directly to the construction site, however if stockpiling is required, this
would occur within the footprint of the proposal.
Construction of the bridge through the driving of piles, forming and
pouring  of  pile  caps,  piers  and  headstocks,  the  construction  of  the
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abutments, the placement of beams and then the forming and pouring
of the deck. The construction of the opening span and the installation of
bridge furniture such as guard rails and lighting.
Sealing the bridge approaches.
Adjustment of access through road works to the Federal Hotel, Wamba
Wamba community property and adjacent businesses and land to suit
the new road alignment.
Providing noise attenuation treatments if required.
Providing landscaping treatments.
Signposting and line marking.
Progressive rehabilitation and revegetation.

3.4.2 Plant and equipment
Plant and equipment required for the proposal would be determined during
the construction planning phase if the proposal proceeds.

The plant and equipment likely to be used for the proposal would include:

General

Excavators
Bulldozers
Graders
Water carts
Semi-trailers and large delivery trucks
Air compressors
Light vehicles

Water pumps
Hand tools
Welding equipment
Haulage trucks
Backhoe
Front-end loader
Bobcats

Road embankment and drainage construction

Scrapers
Graders
Vibrating and static rollers

Backhoes
Trenching machines
Piling equipment

Road pavement construction

Milling machine
Compactor
Vibrating sheepsfoot roller
Vibrating smooth drum roller
Multiwheel rubber tyred roller
Concrete agitator trucks

Spray sealing equipment
Line marking plant
Bitumen spraying cart and
asphalt paver
Bitumen trucks
Kerb extruding machine
Concrete pumps

Structures including bridges

Piling rigs
Concrete pumps
Cranes
Trucks
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Barges and boats
Concrete vibrators

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

Soil.
Gravel.
Crushed and screened rock sourced from commercial quarry suppliers.

The approximate quantities of materials required for the proposal in NSW are
estimated to be:

Fill – 9300 cubic metres.
Sub-base – 700 cubic metres.
Base – 950 cubic metres.
Asphalt – 260 cubic metres.
Crushed rock for paths – 100 cubic metres.

A  preliminary  estimate  of  vehicle  movements  required  during  the  bulk
earthworks  phase  (ie  importation  of  fill)  required  for  the  construction  of  the
embankment is currently about 100-150 heavy vehicle movements per day.

Steel and pre-cast concrete structures would be required for the bridge and
flood relief  structures.  Concrete  would  be  required  for  the  bridge  deck  and
piers. The lift span of the bridge is likely to consist of steel. Structures and
concrete would be sourced locally where possible, either from Victoria or
NSW.

Water would be required for dampening earthworks material and wetting
haul roads for dust suppression. The contractor engaged to construct the river
crossing may source water required for the proposal directly from the Murray
River.

3.4.4 Other considerations
The  following  aspects  of  the  proposal  have  not  been  determined  at  the
current  stage  of  planning.   These  aspects  would  need  to  be  addressed  in
future environmental impact assessment if the preferred option proceeds.

Location of the compound site. An existing RTA bridge
maintenance/refurbishment compound site, located immediately
adjacent to the proposal, is a possible location.
Locations of stockpile sites.
Whether  there  is  a  requirement  for  a  batch  plant  or  casting  yard  and
where this might be located.
The requirement for, and extent of, adjustments to public utilities such as
electricity, water, stormwater, sewage, gas, street lighting and
telephone services in the vicinity.  The responsibility for carrying out these
adjustments would also have to be determined.
Sources of materials, although established commercial suppliers would
be preferred.
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Haul routes and access tracks.
Quantities and source of water for construction.
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4 Stakeholder and community
consultation

This chapter describes the consultation already undertaken for the proposal
and  the  consultation  proposed  for  the  future.   The  description  includes  the
consultation strategy used and the results of consulting with the community,
relevant government agencies and stakeholders.

4.1 Consultation strategy
A Community  Consultation  Plan  for  the  preferred  option  was  developed by
VicRoads to set out the approach of consultation.

The objectives of the Community Consultation Plan are to:

Facilitate community input:
Identify the community.
Identify community values, needs, concerns and expectations.
Identify all issues and constraints of each option on individuals and
the community.
Access community knowledge.

Disseminate information:
Explain the strategic need for the preferred option.
Define and explain the outcomes sought by the preferred option.
Keep the community informed of the investigation works planned,
progress made and decisions reached.

Involve and encourage community participation in the route selection
process:

Adopt a transparent, fair and logical process that the community
can readily understand.
Obtain and consider all community issues in decision making.
Manage the conflicting interests of stakeholders.
Determine favoured options of stakeholders.
Establish  and  seek  comment  from  a  Community  Consultative
Group  on  the  scope  of  the  study,  the  scope  of  specialist  studies,
the draft report on the investigations and specialist studies and the
drafting, logic and conclusions of the Planning Assessment Report
on route selection.

Identify, address and resolve community issues as they arise:
Tailor consultation to stakeholder/community group needs.
Undertake landowner interviews.
Provide contact information for project management team.
Provide community support mechanisms.
Monitor effectiveness of consultation process in resolving issues.

The Community Consultation Plan sets out:
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Details of the Community Consultative Group and its responsibilities.
Community consultation methods.
The  groups  and  stakeholders  identified  as  potentially  being  involved  in
the consultation process.
Details of the consultation to be undertaken during Phases 1, 2 and 3 of
the preferred option.

VicRoads  and the  RTA  would  continue  to  engage with  the  community  and
stakeholder groups through consultation as necessary (see section 4.6 for
further details).

4.2 Community involvement
Consultation  with  the  community  seeks  to  ensure  that  relevant  issues  would
be  addressed  and  incorporated  into  the  planning  of  the  proposal.
Community members were consulted throughout the option selection
process and have been involved during the preparation of the social impact
assessment and regional economy report (copies of these studies are found
in Appendices 9 and 10 respectively).

4.2.1 Steering committee
A project steering committee was established with representatives from the
RTA, Swan Hill Rural City Council, Shire of Wakool and VicRoads. The steering
committee met on seven occasions.

4.2.2 Phase 1 Options Consultation
The community was asked to provide feedback during the two week display
of  five  broad  corridors  at  the  Swan  Hill  Library  in  early  May  2007.  Also  two
community  information  days  were  held  on  the  3  February  2007  and  5  May
2007  which  were  advertised  through  the  Information  Bulletin  No.1.  Twelve
options within the corridors were also considered during the consultation
above.

Approximately  42 responses  were received at  Information Display No.  1  and
are summarised as follows:

The central Pye Street and McCallum Street corridors were the most
preferred corridors as these were close to the existing corridor and
provided good access to the CBD;
There is less support for the Karinie Street, Wood Street and Pental Island
Road Corridors mainly due to the additional distance from the central
corridor, impacts on floodplain, Caravan Park and the Murray Downs
Homestead; and
Most preferred that the existing bridge whilst narrow and requiring
maintenance should be preserved.

In total, 177 responses were received from both Information Display No.2 and
the static display and are summarised as follows:

Central options were generally considered to be preferred, however this
largely depended on whether preference was given to easy access to
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Swan Hill town centre (for example options 1, 2, 2a, 3a, 3b and 9) or to
removing heavy vehicles from the roads within Swan Hill (for example
Option 6);
High level bridges were marginally preferred;
Concern about impacts on business on both sides of the river;
Congestion in the city centre and at intersections was a concern;
Concerns about truck access to industrial areas and having trucks in the
city centre;
Impact on Riverside Park and tourism potential was an issue;
Strong support for retaining the existing bridge for use by pedestrians
and cyclists and possibly light vehicles; and
Some concern over the maintenance costs on the current bridge.

The results of this consultation were considered when modifying and assessing
options considered in Phase 2.

4.2.3 Phase 2 Options Consultation
Council presentations

Presentations  were  made  to  both  Swan  Hill  Rural  City  Council  and  Wakool
Shire Council. At the meeting with Wakool Shire Council the council resolved
to  endorse  option  9a  (Intermediate  Level)  as  the  preferred  route.  Swan  Hill
Rural City Council also supports option 9a.

Community consultative group

A  community  consultative  group  was  established  and  consists  of  12
nominated community representatives and two appointed Wamba Wamba
community members. The group has met on six occasions.

Community information day

Information  Display  No.  3  was  held  over  two  sessions  on  14  December  2007
and  15  December  2007.  The  two  sessions  attracted  approximately  12
members  of  the  Swan  Hill  Community.  The  display  was  held  to  provide
information on the findings of the preliminary planning investigations.

The  display  sought  community  feedback  on  the  six  options  for  further
consideration in the detailed planning studies. There were only nine feedback
sheets returned and no clear key issues could be established from the
responses received.

Information Display No. 4 was held on Saturday 5 September 2009. It was
estimated  that  around  200  residents  attended  the  display.  The  display
outlined the findings of detailed planning investigations for the six options.

The display sought community feedback on the six options. Eighty-five
feedback sheets were returned and are summarised as follows:

The most preferred option was Option 9a which was nominated by 53
per cent of the respondents due to it having the least impact to
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residential areas and better traffic flow between Swan Hill and Murray
Downs;
Option 4b high level was preferred by many respondents who felt that it
would keep traffic out of the CBD; and
Overall there was strong support for building a replacement bridge.

4.2.4 Consultation during specialist studies
Consultation occurred during both the social impact assessment and regional
economy report for Phase 2 option assessment.
Consultation during the social impact assessment included three focus groups
with  local  community  groups  and  representatives  from  both  NSW  and
Victoria. These focus groups occurred on 21 October 2008 (session at 6pm to
8pm) and 22 October 2008 (sessions at 1.30pm to 3.30pm and 6pm to 8pm). A
total of 25 people attended the three focus groups.

Consultation during the regional economy report included key government
agencies, business and industry representatives from NSW and Victoria. A
total of 19 stakeholders were contacted in January and February 2007.

4.3 Aboriginal community involvement
During  the  Phase  2  options  study,  VicRoads  met  with  the  Wamba  Wamba
Local Aboriginal Land Council (LALC) on several occasions. As mentioned
above two members of the Wamba Wamba community were appointed to
the community consultative group.

The Wamba Wamba LALC stated in discussions that option 9a (the proposal)
was their preferred option due to the impacts generated by other options.

An additional site inspection was completed during further Aboriginal
Heritage Assessment by Andrew Long and Associates. The site inspection was
attended by the Wamba Wamba and Wadi Wadi community groups.

The  RTA  and  VicRoads  have  commenced  consultation  in  accordance  with
the  RTA  Procedure  for  Aboriginal  Cultural  Heritage  Consultation  and
Investigation.  Further  details  would  be  provided  as  part  of  any  future
environmental assessment.

4.4 ISEPP consultation
Clause  13  of  the  State  Environmental  Planning  Policy  (Infrastructure)  2007
(ISEPP) requires public authorities whose activities impact on council-related
infrastructure or services to consult with council. Consultation with Wakool
Shire  Council  may  be  necessary  as  utilities  owned  by  the  council  would
potentially  be impacted upon by the proposal  (to be confirmed during any
future environmental assessment and detailed design).

Under Clause 15 of ISEPP, consultation with council would also be required as
the proposal is located on flood-liable land. However, as mentioned in
section  5.5  the  impacts  of  the  proposal  on  flood  patterns  are  considered
minor and therefore consultation with the council would not be required.
Consultation with council is being undertaken as part of this environmental
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investigation.

Under Clause 16(2)(e) of ISEPP, consultation with the Maritime Authority of
NSW (NSW Maritime) is required as the proposal includes the development of
a fixed structure over navigable waters.

Preliminary ISEPP consultation was undertaken with Wakool Shire Council and
NSW Maritime during the government agency and stakeholder consultation.

The consultation letter was sent on 15 December 2010, with responses
requested by 28 January 2011.

A response was only received from NSW Maritime. A summary of the response
can be found in Table 4.1.
Table 4.1: Preliminary ISEPP consultation responses

Agency

Issue Where
addressed in

the
environmental
investigation

NSW
Maritime

During construction work, a river channel is to be open
at all times to allow vessels to progress through the work
zone safely.

Section 5.4.4

Through negotiation between the contractor and NSW
Maritime the channel would need to be marked with
appropriate port and starboard buoys at no less than
100 metres either side of the construction zone.

Section 5.4.4

Negotiation between the contractor and NSW Maritime
is required to establish a 4 knot zone to ensure the safety
of occupants of vessels and a reduced speed to lessen
the impact of wash and speed in the construction area.

Section 5.4.4

Construction zone ahead signage is required to be on
the starboard side of the channel on the approach to
the bridge and is to be visible to boaters at 30 metres.
Signage is required to be displayed on the bridge visible
to boaters at a distance of 30 metres.

Section 5.4.4

Adequate controls would need to be in place to ensure
that materials or substances do not fall from the bridge
construction into the water.

Section 5.3

Adequate controls would need to be in place to ensure
appropriate sediment controls are in place so there is no
impact on the River Murray.

Section 5.3

The contractor would also agree to and comply with
any reasonable request from NSW Maritime in the event
that there is an issue that impacts on navigation or
environmental factors.

Noted.

Further  ISEPP  consultation  would  be  carried  out  if  the  proposal  proceeds.
Further  ISEPP  consultation  would  be  detailed  in  any  future  environmental
assessment.

4.5 Government agency and stakeholder involvement
Consultation has been undertaken with government agencies or stakeholders
that  may  have  an  interest  in  the  proposal.  Consultation  was  initiated  by  a
telephone  call  to  the  key  contact  from  each  organisation,  followed  by
written notification requesting comments or issues to be addressed during the
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preparation of the environmental investigation.

Agencies notified included:

NSW Department of Environment, Climate Change and Water (DECCW)
(now NSW Office of Environment and Heritage).
Wakool Shire Council.
NSW Industry and Investment (I&I) (now NSW Trade and Investment).
Murray Darling Basin Authority (MDBA).
Murray Catchment Management Authority.
Maritime Authority of NSW.
NSW Office of Water.
NSW State Water Corporation.
Wamba Wamba LALC.

Consultation has also been undertaken by VicRoads with the following
agencies:

State Emergency Services.
NSW Fire Brigade.
NSW Police.
NSW Ambulance.

Responses to the consultation letters were received from DECCW, I&I, MDBA,
Murray Darling Catchment Management Authority and NSW State Water
Corporation. The responses from these agencies are summarised in Table 4.2.

Table  4.2  also  indicates  where  the  issues  raised  by  the  agencies  are
addressed in the environmental investigation.
Table 4.2: Issues raised by government agencies in response to consultation

Agency Issue Response
DECCW The proposed activity would not require a licence

under the provisions of the POEO Act. However, as
the RTA is the proponent, DECCW would be the
appropriate regulatory authority for the activity.

This will be
addressed in any
future
environmental
assessment for
the proposal.

Wastes must be classified in accordance with the
Waste Classification Guidelines, Part 1: Classifying
Waste (December, 2009)

This will be
addressed in any
future
environmental
assessment for
the proposal.

Wastes classified as hazardous under the above
guidelines should be described including the nature
of the waste, and the proposed management
techniques to minimise potential impacts (travel,
storing, handling or disposing waste).

This will be
addressed in any
future
environmental
assessment for
the proposal.

The water quality must be considered resulting from
the cutting of redundant piles above the river bed
level. Best practice measures are to be clearly
identified in mitigation measures.

Existing bridge
would remain
therefore these
requirements
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Agency Issue Response
would not apply.

The EP&A Act requires the impact of a development
or activity on Aboriginal cultural heritage to be
adequately assessed.

Section 5.8

Reasonable precautions are to be taken to prevent
the occurrence of damage to Aboriginal objects.

Section 5.8.4

If the proposal area is known to be in locality of
threatened species, population, ecological
community or critical habitat, potential impacts must
be taken into consideration during the development
assessment process.

Section 5.1

Consideration should be made of the potential
impact on the habitat of threatened microbats
which often inhabit old timber bridges.  Daytime
investigations should be conducted.  Mitigation
measures are to be implemented to reduce the
impact on bats during the dismantling and
reconstruction activities.

No works to the
existing bridge
are proposed.
The existing
bridge would
remain. This
requirement is
not applicable.

Reference should be made to relevant sections of
the RTA Document, ‘Environmental Impact
Assessment Policy, Guidelines and Procedures’.

The
environmental
investigation has
been prepared in
accordance with
RTA guidelines
and procedures.

Murray
Darling Basin
Authority

Water quality is to be maintained or improved,
contributing to the protection of the riverine and
floodplain environment.

Section 5.3

There is to be no impact on flow carrying capacity
of the River Murray.

Section 5.5

Proposal is not to short circuit natural runoff and
pondage by channelling turbid water into the
Murray River.

Section 5.3

Where development is subject to inundation by
floodwater, hazard risks involved in developing that
land must be identified.

Section 5.5

Redistributive effects of the proposal on floodwater
must be considered.

Section 5.5

Must be consideration for the cumulative effect of
the proposal on the behaviour of flood water.

Section 5.5

Disturbance to the shape of the bank and riparian
vegetation should be kept to a minimum during any
development.

Sections 5.1 and
5.2

Measures should be taken to protect and enhance
the riverine landscape.

Section 5.1

Proponents of the development need to be aware
that the Authority has the responsibility to regulate
the River Murray and cannot guarantee water
levels.

Noted

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

Section 5.2

Any Key Threatening Processes (KTP) listed under the
FM Act to be undertaken as part of or as a result of,
the works should be outlined in the environmental
assessment. Information should also be presented

Section 5.2
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Agency Issue Response
outlining any mitigation measures that are to be
undertaken.
I&I NSW has a no net loss of habitat policy and
recommends at least a two for one off set for the
removal of any native vegetation.

Section 5.1

Inclusion in the environmental assessment of any
impact mitigation measures that would be
undertaken before, during, and after the proposed
works are completed including sediment and
erosion control and site rehabilitation.

Section 5.3

Murray
Catchment
Management
Authority

Email response from MCMA stated that as works
undertaken under EP&A Act there is no requirement
for comment from the MCMA.

Noted.

NSW State
Water
Corporation

Consider impact on water quality at Euston Lock 15
and Lock 10 Wentworth Weir which are located
downstream of the proposal.

Section 5.3

4.6 Ongoing or future consultation
This  environmental  investigation  is  to  be  placed  on  public  display  and
community comments would be invited. The environmental investigation
would be on display at:

The local government offices at Swan Hill Rural City Council and Shire of
Wakool.
RTA office in Wagga Wagga.
VicRoads office in Bendigo.

The documents  will  be available as  PDF files  on both the RTA and VicRoads
websites. See the below links:
RTA website: http://www.rta.nsw.gov.au/roadprojects/projects/south_western_region/murray_river_bridges

VicRoads website http://www.vicroads.vic.gov.au/swanhill

The  closing  date  for  submissions  is  Wednesday  27  July  2011  and  an
information day will  be held on 24 June 2011.  All  comments  received would
be considered in determining whether the preferred option should proceed.
The community would be informed about any changes to the design.

An information day would be held during the display period. Details of these
information dates and locations would be advertised prior to the events and
issued in the next VicRoads/RTA Community Update.

VicRoads and the RTA would continue to update the community throughout
the project.

In addition, the following ongoing consultation would be undertaken:

Consultation with community stakeholders to assist in managing impacts
during construction.
Follow-up meetings to discuss access arrangements with those
landholders whose access is shown on the concept design to be directly
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affected.
On-going meetings with local councils, government agencies, utility
providers and community stakeholders.
Ongoing updates throughout the planning phase and construction
period to the immediately affected community.
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5 Environmental issues
This section of the environmental investigation provides a description of the
known potential environmental impacts associated with the construction and
operation of the proposal. This section also identifies where further
investigation and assessment would be required for any future environmental
impact assessment. Site-specific recommendations are provided to
ameliorate the identified potential impacts. These would be incorporated into
any future environmental assessment.

5.1 Terrestrial ecology
A flora and fauna assessment was completed (Lane & Associates April 2009)
during  the  planning  study  (refer  to  the  Technical  Supplement).  This  report
assessed  the  flora  and  fauna  impacts  of  six  alternative  options  for  the
proposed road bridge and approaches. Section 2.3 provides a description of
these options, which are also shown in Figure 5.1 below.  The preferred option
(option 9a) is represented by a green line on Figure 5.1.

Subsequently an addendum terrestrial ecology study was completed in 2011.
The “Swan Hill Bridge preferred option 9a flora and fauna addendum report”
(Lane and Associates, April 2011) assesses the flora and fauna impacts of the
preferred option 9a. The results of these assessments have been summarised
below. A copy of the reports is found in the Technical Supplement.

5.1.1 Methodology
Background ecology information was obtained from two different ‘search
regions’. The search region for flora was defined by an area 20 kilometres by
20 kilometres centred on the proposal area shown in Figure 1.2.

The  search  region  for  fauna was  defined  as  an  area  of  10  kilometres  by  10
kilometres also centred on the proposal area. In addition a list of species listed
as  threatened  under  the  NSW  TSC  Act  was  obtained  for  the  Murray  Fans
subregion within the Murray Catchment Management Authority (DEC 2007b).

A  list  of  the  flora  and  fauna  species  recorded  in  the  search  regions  was
obtained  from  the  NSW  Government  BioNet  database.  Information  on  NSW
vegetation classifications was obtained from the NSW NPWS Biometric
database (NPWS, 2007).

The likelihood of occurrence of flora and fauna species listed under the EPBC
Act in the study area was assessed through a search of the Protected Matter
Search  Tool  (DEWR  2007).  This  search  was  based  on  an  area  within  10
kilometres of the centre point of the study area.

Field  surveys  were  conducted  within  a  broader  study  area  at  the  planning
study stage (Figure 5.1). For the purpose of the addendum terrestrial ecology
study,  the  study  area  is  considered  to  be  the  area  within  50  metres  of  the
centre line of the option 9a alignment (refer to Figure 1.2).
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Figure 5.1 Terrestrial ecology study area and vegetation zones for all road alignment options
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Initial flora and fauna surveys were undertaken from 18 to 20 September 2007
within the vegetation zones mapped in Figure 5.1. The 10 vegetation zones
were defined by vegetation type and main flora species present (refer to
Figure 5.1). Targeted surveys for threatened flora species and a hollow-
bearing tree survey were undertaken from 19 to 21 December 2007.

5.1.2 Existing environment
The flora and fauna study areas occur on the floodplain of the Murray River
and are characterised by remnant vegetation, introduced vegetation and
residential and business development.  Features of the existing environment
are described below.

Riparian vegetation and habitat characteristics

The riparian zone adjacent to the Murray River varies in width from 30 metres
to 50 metres.  Vegetation in the riparian zone is comprised of River Red Gum
(Eucalyptus camaldulensis) forest with a dense canopy (Figure 5.2).

River  Red  Gum  forest  is  not  listed  under  the  TSC  Act  as  a  threatened
ecological  community.  This  vegetation  community  is  widespread  along  the
Murray River. The vegetation in the study area does not represent a significant
proportion of the community in the locality. Within 10 kilometres of the study
area there would be greater than 200 hectares of River Red Gum forest along
the river.

The connectivity  of  the riparian vegetation in  the study area is  high,  despite
previous clearing of vegetation for residential and business developments. A
number  of  the  trees  in  the  vicinity  of  option  9a  are  large,  with  diameter  at
breast height (DBH) greater than 80 centimetres. Most of the large trees occur
close to the river. Three habitat trees were recorded within riparian
vegetation  in  the  study  area.  These  trees  contain  large  hollows  suitable  for
nesting  birds  such  as  Galahs  (Eolophus roseicapillus)  and  Corellas  (Cacatua
sp.) as well as Common Brushtail Possums (Trichosurus vulpecula).

Figure 5.2  Riparian River Red Gum forest in the study area
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Woody debris,  such as fallen branches and trees, has largely been removed
from the study area.

The understorey in  the riparian zone is  highly  modified,  being dominated by
introduced pasture grasses and weeds such as Bromes (Bromus spp.),
Ryegrasses (Lolium spp.), Barley Grass (Hordeum leporinum), Annual
Veldtgrass (Ehrharta longiflora), Small-flowered Mallow (Malva parviflora),
Paterson’s Curse (Echium plantagineum),  Horehound  (Marrubium vulgare)
and  Burr  Medic  (Medicago polymorpha).  Within  the  proposal  area  and  its
surrounds there is little bank-side aquatic vegetation along the river (refer to
section 5.2).

Vegetation and habitat characteristics east of the riparian zone

The areas to the east  of  the riparian zone have been subject  to clearing of
native vegetation for development and grazing.

Native vegetation in these areas is limited to a sparse cover of scattered
remnant  and  regenerating  native  trees  (mostly  River  Red  Gum  trees)  on  a
floodplain. Mature River Red Gum trees are largely absent from this area, with
most  of  the trees  being regenerating small  trees  (10 to 60 centimetres  DBH).
The  stands  of  regenerating  trees  are  variable  in  quality,  a  large  number  of
these trees are dead or stressed with upper branches often without leaves.
Many of the dead trees contain small to medium-sized hollows suitable for use
by nesting woodland birds such as Striated Pardalotes (Pardalotus striatus)
and Eastern Rosellas (Platycercus eximius), and microbats. One large hollow
bearing tree was recorded at the eastern extent of the proposal, close to the
existing  Swan  Hill-Moulamein  Road.  Woodland  habitat  with  mature  trees
would  have  been  more  extensive  in  the  study  area  prior  to  clearing  for
development.  Some  planted  introduced  trees  such  as  Peppercorn  (Schinus
areira) also occur in the study area.

There is extensive evidence of pasture improvement, with a high abundance
of  Barley  Grass  and  other  introduced  pasture  species,  which  dominate  the
understorey.  Some  native  shrubs  such  as  Tangled  Lignum  (Muehlenbeckia
florulenta), Nitre Goosefoot (Chenopodium nitrariaceum) and other
chenopod shrubs, and native groundcover species such as Wallaby Grasses
(Austrodanthonia spp.), Spear Grasses (Austrostipa spp.) and ephemeral
herbs and sedges, also occur.

The  land  adjacent  to  the  proposal  was  being  grazed  at  the  time  of  the
ecological assessment, and was grazed historically. Groundcover vegetation
in these areas is dominated by introduced species. The agricultural land in the
study area is considered to provide low quality habitat for native fauna.

The  groundcover  vegetation  in  the  existing  road  reserve  of  the  Swan  Hill-
Moulamein Road is heavily dominated by introduced flora species.

The block of land on which the Cornerstone community is situated has largely
been cleared of native vegetation and is regularly mowed and cultivated.
The groundcover vegetation in this area is comprised mainly of introduced
species. Planted introduced garden species are present in the vicinity of the
Cornerstone community building.

Vegetation has been cleared at the sites of Buildpro, the Cornerstone
community, Pickerings Transport and the Federal Hotel for the construction of
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associated infrastructure. Vegetation has also been removed for three
unsealed roads in the study area. These areas provide low quality habitat for
fauna.

Flora

Flora  surveys  identified  74  flora  species  in  the  broader  study  area  for  the  six
options identified in section 2.3. Of these, 36 species (48 per cent) were
endemic  to  the  local  area  and  38  species  (52  per  cent)  were  introduced
species or planted eucalypts not from the local area.

No flora species listed as threatened were recorded during the initial surveys
in spring. Six threatened flora species were identified as having the potential
to occur in the broader study area. These included:

River Swamp Wallaby-grass (Amphibromus fluitans).
Slender Darling-pea (Swainsona murrayana).
Western Water-starwort (Callitriche cyclocarpa).
Chariot Wheels (Maireana cheelii).
Spear Grass sp. 1 (Austrostipa wakoolica).
Spear Grass sp. 2 (Austrostipa metatoris).

None of these threatened flora species were identified as having the
potential to occur in any part of the study area assessed for the proposal as
part of this environmental investigation. The study area is considered to have
high levels of modification in the ground layer and would therefore be unlikely
to support these species.

It  is  therefore concluded that no threatened flora species are likely to occur
within the proposal area.

Fauna

Based  on  the  field  assessment  and  review  of  existing  information,  the  study
area  has  the  potential  to  support  152  fauna  species.  This  includes  121  bird
species (seven introduced), 11 mammal species (four introduced), nine fish
species (three introduced), six reptile species and five frog species.

Of  these,  it  was  identified  that  the  study  area  for  the  proposal  is  likely  to
provide habitat for 20 species listed as threatened under the NSW TSC Act
and/or  the  Commonwealth  EPBC  Act,  including  16  bird  species  and  four
mammal species. These are listed in  Table 5.1.
 Table 5.1: Threatened species with likely habitat in the proposal area.

Species Status

BIRDS
Barking Owl
Ninox connivens V – TSC Act

Black-breasted Buzzard
Hamirostra melanosternon V – TSC Act

Caspian Tern*
Sterna caspia Mi – EPBC Act

Great Egret
Ardea modesta Mi, M – EPBC Act

Gilbert's Whistler
Pachycephala inornata V - TSC Act

Grey-crowned Babbler V - TSC Act
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Species Status
Pomatostomus temporalis
Temporalis
Latham's Snipe
Gallinago hardwickii Mi, M – EPBC Act

Little Eagle
Hieraaetus morphnoides V - TSC Act

Little Lorikeet
Glossopsitta pusilla V - TSC Act

Masked Owl
Tyto novaehollandiae V - TSC Act

Nankeen Night Heron
Nycticorax caledonicus M – EPBC Act

Pied Honeyeater
Certhionyx variegatus V - TSC Act

Plains-wanderer
Pedionomus torquatus

E - TSC Act
V - EPBC Act

Purple-crowned Lorikeet
Glossopsitta porphyrocephala V - TSC Act

Regent Parrot
Polytelis anthopeplus monarchoides

E – TSC Act
V – EPBC Act

Swift Parrot
Lathamus discolor

E – TSC Act
E, M – EPBC Act

MAMMALS
Koala
Phascolarctos cinereus V – TSC Act

Southern (Large-footed) Myotis
Myotis macropus (formally Myotis adversus) V - TSC Act

Squirrel Glider
Petaurus norfolcensis V - TSC Act

Yellow-bellied Sheathtail-bat
Saccolaimus flaviventris V - TSC Act

V – Vulnerable,  E – Endangered, Mi – Migratory,  M – Marine, *Observed during field
surveys
The Caspian Tern (Sterna caspia), a migratory species listed under the EPBC
Act, was the only threatened fauna species with likely habitat in the area to
be observed during the field surveys.

5.1.3 Environmental impacts and constraints
The following potential impacts have been identified based on the concept
design  of  the  proposal  and  currently  available  details  on  the  likely
construction methodology:

Removal of 0.3 hectares of native vegetation mainly compromising River
Red Gum forest within the riparian zone of the Murray River.
Removal  of  isolated  trees  east  of  the  riparian  zone  near  the  Swan Hill-
Moulamein Road.
Removal  of  ten  large  (80  cm to  119  cm DBH)  or  very  large  (120  cm or
greater DBH) trees of which four are habitat trees.
Removal of a number of medium (60 cm to 79 cm DBH) and smaller (less
than 60 cm DBH) trees.
Fragmentation of the riparian corridor by clearing a 40m x 40m area of
vegetation. It is envisaged that this area could be used for the operation
of  a  crane,  minimising  clearing.   Note  that  the  area  of  clearing  is
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narrower than the limit of works depicted in Figure 5.3.
Contribution to three Key Threatening Processes listed under Part 2,
Schedule 3 of the TSC Act:

Clearing of native vegetation.
Loss of hollow-bearing trees.
Removal of dead wood and dead trees.

A reduction of habitat for 16 threatened species known or likely to occur
in the survey area, however these impacts have been determined to be
not significant.
A reduction of  habitat  for  four  migratory  and marine species  (listed on
the EPBC Act) known or likely to occur in the survey area, however these
impacts have been determined to be not significant.
Loss  of  habitat  connectivity  as  a result  of  fragmentation of  the riparian
corridor,  potentially  reducing  the  suitability  of  the  area  as  habitat  and
the ability of animals to move between areas of habitat.
Introduction of  a new barrier  to fauna movement in  the landscape for
fauna generally.   The new bridge and its  approaches may represent  a
physical or psychological barrier to fauna movement.
Impact  on  the  ability  of  the  Squirrel  Gliders  to  move  across  the  bridge
and its approaches.  Squirrel Gliders typically require sufficient
connectivity of tree cover within their maximum gliding distance of 70
metres (NSW Scientific Committee, 2008). They are therefore susceptible
to habitat fragmentation and hence population fragmentation.
Removal  of  an  active  seed bank.  River  Red  Gums  are  regenerating  in
the survey area. The proposal would remove 0.3 hectares of forest with
trees of various ages, but this does not represent a significant proportion
of the forest in the flora and fauna study area, and the seed bank would
not be significantly reduced.
Risk of fauna collision with traffic during the operation of the bridge and
approaches.
Risk  of  lighting  installed  on  the  road  and  bridge  reducing  suitability  of
adjacent vegetation for habitat and potentially causing disorientation
of nocturnal species moving through the area due to lighting.
Potential for an increase in rubbish in the study area deposited through
littering  by  motorists  in  passing  vehicles  detracting  from  the  quality  of
adjacent vegetation as habitat and potentially causing injury or harm to
fauna.
Risk  of  death  or  injury  to  fauna  during  clearing  and  construction
operations generally.
Transfer  of  weeds  and  pathogens  due  to  the  movement  of  soils,
personnel, vehicles and machinery during construction.
Temporary reduction in habitat suitability for adjacent areas of
vegetation  due  to  use  of  heavy  vehicles  and  machinery  during
construction.

5.1.4 Future assessment
In  addition  to  the  above  environmental  constraints  and  impacts,  an
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environmental impact assessment for the proposal would consider the
following:

Impacts  to  vegetation,  habitat  and  species  associated  with  a
construction compound and water quality treatment basins when the
locations of these have been identified.
Impacts to vegetation, habitat and species associated with access to
the Murray River for construction of piers.
Impacts to vegetation, habitat and species associated with the
relocation of utilities when this information becomes available.
Impacts  to connectivity  along the riparian corridor  when the design of
the bridge is more fully resolved.
The need for the installation of glider poles, based on an assessment of
the ability  of  squirrel  gliders  to safely  cross  the vegetation gap and the
bridge when the design of the bridge is more fully resolved.

5.1.5 Recommendations
The following recommendations are provided to address the known potential
impacts of the proposal and to further investigate the constraints identified for
future assessment.

Detailed design

Detailed design would minimise the width of clearing through the
riparian corridor as much as possible in order to maintain the ability of
fauna  to  move  through  the  study  area.  Particular  attention  would  be
given to Squirrel Gliders, which may occur in the study area.
A suitably qualified ecologist would be engaged during the detailed
design phase to ensure that opportunities for gliders to move through
the study area are maintained by the proposal.
Detailed design would investigate ways to maintain and encourage
fauna passage under the bridge between the bank of the river and the
bridge  abutment  (approximately  a  50  metre  distance).   A  minimum
height of one metre between the underside of the bridge deck and the
ground  surface  should  be  maintained  to  promote  the  movement  of
fauna through the proposal area.
Lighting  would  be  designed  to  direct  light  down  to  the  road  and
minimise light spill thus reducing the disorientation of nocturnal species
moving through the area.

Pre-construction

A  weed  management  plan  would  be  prepared  prior  to  works
commencing. The plan would be implemented before, during and after
the  works,  to  prevent  the  spread  of  introduced  species  within  the
proposal site.
A rehabilitation plan would be developed with the aim of improving
and maintaining the extent and quality of existing native vegetation at
the  site.  The  rehabilitation  plan  would  use  River  Red  Gum  of  local
provenance combined with local understorey and native grass species.
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Figure 5.3  Trees within the proposed limit of work
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Construction

Pre-clearing surveys for threatened species to determine their presence
on site. This survey would include surveys of habitat trees for native fauna
species that may be nesting or roosting in them.
Any fauna found during pre-clearing surveys  would be removed by an
ecologist licensed by the NSW Office of Environment and Heritage and
translocated to similar nearby habitat away from the impact zone.
All vegetation to be retained would be clearly marked on site plans. All
staff  would  be  inducted  and  informed  of  the  limits  of  vegetation
clearing and the areas of vegetation to be retained. Should additional
clearing be required, the RTA’s Senior Environmental Officer, South West
Region  would  be  contacted  to  determine  the  need  for  further
environmental impact assessment.
Protective  fencing  would  be  erected  on  site  to  indicate  the  limits  of
clearing  prior  to  clearing.  The  fencing  would  be  positioned  to  protect
the  drip-line  of  retained  trees  from  compaction.  No  machinery
movement  or  the  stockpiling  of  material  is  to  be  within  the  drip-line  of
any retained trees.
Loss  of  large  old  trees  and  habitat  trees  would  be  avoided  wherever
possible.
Habitat trees would be removed between January and August to avoid
breeding and torpor seasons for some fauna species where feasible. If
habitat  trees  are  to  be  removed  outside  of  this  period  a  two  stage
clearing process is to be used (see below).
Trees  to  be  removed  would  be  appropriately  marked  prior  to  their
removal. Habitat trees would be distinguished from other trees.
Trimming the limbs of mature trees would be utilised in favour of the
removal of the entire tree, where practicable.
Where habitat trees require removal, a two-stage clearing process
would be employed so that hollow-bearing trees are left standing for a
minimum  of  24  hours  following  clearing  of  surrounding  vegetation.  A
qualified  ecologist  licensed  by  the  NSW  Office  of  Environment  and
Heritage  would  be  present  onsite  during  the  removal  of  dead  and/or
hollow-bearing trees. The two stage clearing process would involve:
Stage 1

Clearly mark all trees containing hollows which are to be removed.
Clear non hollow-bearing trees, shrubs and groundcover first.
Allow habitat trees to remain standing overnight (at minimum).

Stage 2
After  at  least  one night,  habitat  trees  would be removed following the
steps below.

A spotter would be present at each tree to be removed to look for
signs  of  animal  movement  in  the  tree  to  be  cleared.  The  spotter
should be able to communicate directly with plant operators.
Prior to clearing an excavator or loader would ‘knock’ the trunk as
high up the tree as possible several times, wait at least 30 seconds
and repeat this process several times.
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If taking the tree down in stages, remove non-hollow-bearing limbs
first, then remove hollow-bearing limbs.
Once the hollow-bearing limbs or habitat tree are on the ground,
the spotter must check each hollow for signs of wildlife before the
next limb/tree is removed.

Any  trees  to  be  felled  would  be  relocated  nearby  to  provide  coarse
woody debris as habitat for ground-dwelling fauna in consultation with
an ecologist.
Any logs to be removed would be relocated to similar adjacent habitat
in consultation with an ecologist.
Any  loss  of  hollow-bearing  trees  would  be  offset  by  the  installation  of
nest boxes, at a ratio of one nest box for each hollow removed. The nest
boxes  would  be  installed  one  month  prior  to  construction,  in  order  to
give  fauna  species  that  may  be  utilising  the  hollows  a  chance  to
relocate of their own accord. Nest boxes would be designed for fauna
species  affected  by  the  removal  of  hollows  and  located  at  the
appropriate  canopy  height  to  prevent  colonisation  by  exotic  bird
species.  The  location  and  installation  of  the  nest  boxes  would  be
undertaken by a suitably qualified ecologist.
The riverbank and adjacent  land in  the vicinity  of  the bridge would be
stabilised and revegetated with locally native species.
Disturbed  and  cleared  areas,  including  the  road  reserve,  would  be
revegetated with recommended species to re-establish fauna habitat
links as much as possible.
Replanting  after  works  are  completed  would  focus  on  establishing
eucalypts and revegetating with shrubs and grasses in accordance with
the rehabilitation plan. Replanting would provide linkages through
existing gaps in woodland cover.
Planting of River Red Gum trees to rehabilitate the study area would be
undertaken  using  a  ratio  of  2:1  (planted:removed).  Plantings  would  be
done in accordance with the rehabilitation plan.
Access tracks, parking of vehicles, stockpile or storage of any material
would be restricted to designated areas within the proposal area.
Stockpile and parking areas would be determined prior to the beginning
of construction to ensure disturbance of vegetation is minimised.
All construction plant and equipment would be cleaned using
appropriate methods prior to entering the proposal site to ensure no
foreign disease, soil or organic matter including seeds are transported
into the proposal site.
Declared  noxious  weeds  would  be  managed  according  to
requirements under the NSW Noxious Weeds Act 1993. All noxious weeds
and exotic plant  species  removed would be disposed of  at  a licensed
landfill facility.
Topsoil potentially containing weed propagules would be removed from
the  proposal  site  and  disposed  of  at  a  licensed  landfill  facility.  Weed
infested or contaminated topsoil would not be reused for the proposed
works  or  for  revegetation works  and would not  be stockpiled adjacent
to any areas of native vegetation.
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5.2 Aquatic ecology
An  aquatic  fauna  study  was  undertaken  by  GHD  in  December  2010.  The
results of this assessment have been summarised below. A copy of this report
is included in the Technical Supplement.

5.2.1 Methodology
The aquatic fauna study area was defined as  the area within  300 metres  of
the proposed bridge and road.

A  preliminary  desktop  study  was  completed  which  included  a  survey  of
relevant legislation and policies, databases, fishing records and relevant
literature relating the study area. Species searches were conducted using the
EPBC  Act  Protected  Matters  Search  Tool,  Victorian  Department  of
Sustainability and Environment Aquatic Fauna Database and the NSW
Primary Industries database.

Fieldwork was conducted on 7 and 8 December 2010. The survey included a
visual  inspection  of  the  proposal  area  to  assess  the  extent  and  quality  of
aquatic  habitat,  water  quality  sampling  and a  brief  field  survey  of  fish.   Fish
were sampled in the area shown in Figure 5.4 using fyke nets and bait traps.

5.2.2 Existing environment
Flows within the Murray River at Swan Hill are regulated by a number of weirs
upstream. The nearest point of river regulation to the proposal area is Lock 26
– Torrumbarry Weir, approximately 100 kilometres upstream from the township
of Swan Hill.

Habitat description

The field survey area (shown as red hatched in Figure 5.4) extends from Goat
Island  to  the  existing  Murray  River  Bridge  crossing  in  Swan  Hill.  The  river  was
rising as a result of heavy rains in north-west Victoria during the sample period.
The river banks were inundated above the normal water level and the roots
of many riparian trees were inundated. Observations within the main channel
were restricted for the survey due to the depth and flow rate of the river.

Local erosion appeared minimal but could not be properly observed due to
the  high  water  level.  River  substrate  on  the  eastern  bank  was  composed of
approximately  90  per  cent  silty  clay;  seven  to  eight  per  cent  woody  debris
and two per cent tree roots. At the water level the channel appeared to be
about 50 metres to 60 metres wide.

Land use on the western bank is urban recreational and the bank was mostly
cleared with a ribbon of River Red Gum along the high water mark. Ground
cover vegetation was predominantly introduced grasses. The eastern bank,
where sampling took place, had a thick, continuous riparian margin of River
Red Gum trees (greater than 30 metres wide). The understory was mainly
introduced grass and weed species. A man-made levee had been
constructed  along  the  eastern  bank  to  about  0.75  metres  high.  Shading
occurs on approximately 10 per cent of the channel, with the inundated
eastern bank being fully shaded by medium sized River Red Gum trees.
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Figure 5.4 Aquatic ecology study area
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Water quality

Water  quality  results  from the survey area are presented in Error! Not a valid
bookmark self-reference..  All  parameters  are compared against  NSW Water
Quality  and  River  Flow  objectives  for  the  Murray  River  (DECCW,  2006).
Dissolved  oxygen  per  cent  saturation  was  significantly  lower  than  the  water
quality objectives for the entire reach surveyed. This may be due to flooding
at the time of sampling, as well as the limited flow of water on the inundated
edge areas of the reach sampled. All other parameters were within NSW
objectives for this section of the Murray River. The middle of the river channel
could not be sampled for water quality due to the difficulty of access.
Table 5.2: Water quality data for Murray River recorded during field surveys

Parameter NSW water
quality

objective

Site sampled

Upstream of
Goat Island

Middle of
sampled

reach

Within treed
area

Temperature ( C) 24.4 24.1 24.1

pH 6.5-8.5 6.87 6.99 6.56

Conductivity (µS/cm) 122-2200 110.8 117.4 124.6

Dissolved oxygen
(ppm) 3.32 3.28 2.09

Sat. dissolved oxygen
(%) 85-110 48.3 38.5 26.4

Redox (mV) 54 53 64

Turbidity (NTU) 6-50 36.5 39.7 34

TDS (ppm) 56.1 59.4 62

C – degrees Celsius, µS/cm - microSiemens per centimetre, ppm – parts per million,
mV – millivolts, NTU - nephelometric turbidity units.

Fish

Database and literature searches identified 21 fish species that may occur in
the study area.  Table 5.5 identifies fish species with potential to occur and an
evaluation of the likelihood of these species occurring.
Table 5.3: Summary table of species searches

Species name Common name Status
Likelihood of

occurrence in
study area

Bidyanus bidyanus Silver Perch Vulnerable – FM Act Likely

Carassius auratus Goldfish Introduced Likely

Craterocephalus
fluviatilis

Murray
Hardyhead

Critically
Endangered – FM

Unlikely
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Species name Common name Status
Likelihood of

occurrence in
study area

Act

Vulnerable – EPBC
Act

Craterocephalus
stercusmuscarum
fulvus

Fly-specked
Hardyhead

Likely

Cyprinus carpio Common Carp Introduced Likely

Galaxius rostratus Murray Jollytail
Critically
Endangered – FM
Act

Unlikely

Gambusia holbrooki Eastern Gambusia Introduced Likely

Hypseleotris
klunzingeri

Western Carp
Gudgeon

Likely

Maccullochella
macquariensis Trout Cod

Endangered – FM
Act

Endangered – EPBC
Act

Unlikely

Maccullochella peelii Murray Cod Vulnerable – EPBC
Act

Likely

Macquaria ambigua Golden Perch Likely

Macquaria
australasica Macquarie Perch

Endangered – FM
Act

Endangered – EPBC
Act

Unlikely

Melanotaenia
fluviatilis

Crimson-spotted
Rainbowfish

Likely

Mordacia mordax Short-headed
Lamprey

Likely

Nannoperca australis Southern Pygmy
Perch

Endangered – FM
Act

Likely

Nematalosa erebi Bony Herring Likely

Perca fluviatilis Redfin Perch Introduced Likely

Philypnodon
grandiceps

Flat-headed
Gudgeon

Likely

Retropinna semoni Australian Smelt Likely

Tandanus tandanus Freshwater Catfish Endangered
Population – FM Act

Likely
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Species name Common name Status
Likelihood of

occurrence in
study area

Tinca tinca Tench Introduced Likely

The following fish species were recorded during the field survey:

Western Carp Gudgeon
Redfin Perch
Australian Smelt
Fly-specked Hardyhead
Goldfish
Flat-headed Gudgeon

The Western Carp Gudgeon was the most abundant fish sampled in the nets,
although the numbers caught were relatively low. No fish were caught in the
bait  traps,  however  almost  all  the  traps  contained  Atayid  shrimps.  The  low
trapping  numbers  could  possibly  be  due  to  the  spread  and  velocity  of  the
flood  water.  An  Eastern  Long-necked  Turtle  (Chelodina longicollis) was
captured  in  one  of  the  fyke  nets  and  promptly  released.  No  threatened
aquatic species were recorded during the field survey.

Ecological communities

In addition to the species listed above, the Aquatic Ecological Community in
the  Natural  Drainage  System  of  the  Lower  Murray  River  Catchment (Lower
Murray  River  Ecological  Community)  is  listed  as  Endangered  under  the  NSW
FM  Act.  Murray  Cod  is  an  important  member  of  this  community.  The  Lower
Murray River Ecological Community includes all native fish and aquatic
invertebrates within all natural creeks, rivers, and associated lagoons,
billabongs and lakes of the regulated portions of the Murray River.

5.2.3 Environmental impacts and constraints
The following potential impacts have been identified based on the concept
design  of  the  proposal  and  currently  available  details  on  the  likely
construction methodology.

Potential  for  bed  and  bank  scour  due  to  additional  piers  altering  the
flow dynamics of the Murray River.
Potential for impacts to stream bank habitat as a result of scour due to
change in flow dynamics.
Potential for release of sediment into the river as a result of scour due to
change in flow dynamics.
Removal of riparian vegetation and a localised loss of shading and
other habitat benefits provided.
Destabilisation of bank soil profile due to removal of vegetation.
Removal of snags or other submerged habitat features.
Potential for impacts to fish passage during construction.
Potential  for  impacts  to  fish  passage  as  a  result  of  the  introduction  of
new bridge piers.  Altered flows may impede fish passage.
Change  to  the  shading  regime  of  the  river  with  the  introduction  of  a
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new bridge with potential for impact upon fish passage.
A  reduction  in  habitat  suitability  for  six  threatened  species  and  one
endangered ecological community, although these impacts have been
determined to be not significant (refer to the Technical Supplement).
Impact to water quality, fish habitat and health if untreated road
surface  run-off  carrying  toxic  contaminants  is  allowed  to  enter  the
Murray River from the bridge.
Contribution to two key threatening processes listed under the FM Act:

Installation  and  operation  of  in  stream  structures  and  other
mechanisms that alter natural flow regimes of rivers and streams.
Degradation of native riparian vegetation along NSW waterways.

Potential  impacts  to fish  habitat  and health due to sedimentation as  a
result of construction, both in-stream and outside of the water channel.
Potential  impacts  to  fish  habitat  and  health  due  to  release  of  toxic
materials from machinery or construction processes during construction.

5.2.4 Future assessment
In  addition  to  the  above,  an  environmental  impact  assessment  for  the
proposal would consider the following:

Impacts to aquatic vegetation, habitat, species and endangered
ecological  communities  associated with access  to the Murray River  for
the construction of piers.
Impacts  to  the  bed  of  the  Murray  River,  habitat,  species  and
endangered ecological communities associated with piling when the
construction method is more fully resolved.
Impacts  to  the  water  quality  of  the  Murray  River,  habitat,  species  and
endangered ecological communities associated with piling when the
construction method is more fully resolved.
Impacts  to  the  water  quality  of  the  Murray  River,  habitat,  species  and
endangered ecological communities associated with construction of
the bridge superstructure and decking when the construction
methodology is more fully resolved.
Impacts  to fish  passage associated with the construction of  piers  when
the methodology is more fully resolved.  This would include consideration
of  the  scheduling  of  works  relative  to  the  main  fish  migration  period
(September to December) and the use of silt curtains or similar controls
for sediment.

5.2.5 Recommendations
The following recommendations are provided to address the known potential
impacts of the proposal and to further investigate the constraints identified for
future assessment.

Detailed design

Foundation structures for the bridge not located in the river would be set
back from the channel banks and the riparian zone as much as possible
to reduce impact on the riparian margin and bank stability.
Where possible the bridge structure would be designed to minimise the
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amount of shading to the waterway, which could impede fish passage
where possible. Design considerations that would allow more light to
pass  through  the  bridge,  such  as  grated  walkways,  would  be
incorporated in the bridge design where possible.
Bridge  piers  would  be  designed  to  avoid  the  formation  of  large  scale
turbulence or the erosion of the bed and banks of the river.

Construction

Silt curtains would be installed only where necessary, and would not be
left within the waterway for any longer than necessary, to minimise
impacts to fish moving through the study area.
Where possible construction of bridge piles with associated silt curtains
would be staged to minimise disturbance to the waterway and to allow
fish passage around construction zones.
Where possible, bridge construction during the main fish migration
period September to December would be avoided to minimise any
disturbance of migration.
Exclusion zones would be established during construction to prevent
access by construction personnel to parts of the Murray River.
Temporary barriers would be erected around the perimeter of
construction areas. The barriers would be erected prior to construction
activities commencing and would be maintained for the duration of
construction works.
Snags disturbed as a result of the proposal would not be removed, but
would  be  relocated  within  the  river  away  from  the  proposal  in
consultation with I&I NSW.
An  incident  management  procedure  would  be  developed  to  include
appropriate sampling methodology to determine the extent of aquatic
habitat  disturbance.   This  would  include  a  protocol  of  post  incident
water quality monitoring of daily sampling (as a minimum, more often if
appropriate)  until  the  contaminant  is  no  longer  considered  to  be  a
threat.  Monitoring would be performed by a suitably qualified aquatic
biologist.

5.3 Soils, erosion, sedimentation and water quality

5.3.1 Existing environment
Soils

The proposal crosses the floodplain of the Murray River, which is made up of
‘cracking  clay’  (DPI  2011).  Cracking  clay  soils  are  common  on  plains  of
basaltic and alluvial parent materials. They are moderately deep and have a
light to medium clay surface, which is usually self-mulching, over a heavy clay
subsoil that cracks during dry periods. The soil’s heavy textures coupled with
their seasonal shrink-swell characteristics create difficult conditions for plant
growth (DPI 2011).

Geology

The  geology  within  the  proposal  area  consists  of  the  Coonambidgal
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Formation soil landscape. This formation consists of clay, sand, and sandy
clay, slight soil development and deposits of playas and often grey clay.

Acid sulphate soils

A search of the National Acid Sulphate Soils maps (CSIRO 2011) indicates that
the proposal is located on land that has an extremely low probability of acid
sulphate soils.

Contaminated land

A search of  the NSW Contaminated Lands database was undertaken on 16
December 2010. This found that there are no known cases of contaminated
land in the Wakool local government area. It is considered unlikely that there
would be potential contamination associated with past agricultural land use
at the site. No land use likely to result in land contamination is known to have
occurred within the proposal area.

Water quality

Water quality in the Murray River is generally considered to be below the
relevant NSW water quality objectives. The results of water quality monitoring
and a comparison to the water quality objectives are found in Water quality

Water  quality  results  from the survey area are presented in Error! Not a valid
bookmark self-reference..  All  parameters  are compared against  NSW Water
Quality  and  River  Flow  objectives  for  the  Murray  River  (DECCW,  2006).
Dissolved  oxygen  per  cent  saturation  was  significantly  lower  than  the  water
quality objectives for the entire reach surveyed. This may be due to flooding
at the time of sampling, as well as the limited flow of water on the inundated
edge areas of the reach sampled. All other parameters were within NSW
objectives for this section of the Murray River. The middle of the river channel
could not be sampled for water quality due to the difficulty of access.

Table 5.2.

Water  quality  varies  due  to  the  occurrence  of  events  such  as  floods  and
blackwater, which result in a temporary decrease in water quality within the
Murray  River.  Algal  blooms  due  to  an  increase  in  nutrients  in  the  river  also
occur periodically and result in a reduction of water quality.

Groundwater

The presence of groundwater along the proposal alignment is currently
unknown and would be investigated further during detailed design.

5.3.2 Environmental impacts and constraints
The following potential impacts have been identified based on the concept
design  of  the  proposal  and  currently  available  details  on  the  likely
construction methodology:

Increase in impermeable surfaces reducing water infiltration and
concentrating runoff, therefore increasing velocity and erosive potential
of run-off.
Transport of contaminants from vehicle and tyre wear, hydrocarbons,
pavement  material  decay  and  nutrients  if  run-off  is  not  treated  or
captured.
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Potential for accidental spills to enter waterways during operation of lift
span and use by traffic.
Transport of sediment during clearing and grubbing, excavations,
earthmoving, stockpiling and vehicle movements during construction.
Transport of sediment off-site due to erosive forces of wind, rainfall  and
flooding acting on exposed surfaces in the absence of appropriate
controls.
Potential for transport of sediment from stockpiles and the embankment
as  a  result  of  the  erosive  forces  of  wind,  rainfall  and  flooding  if
embankment surface is not stabilised.
Potential  for  compaction  of  soils  leading  to  a  further  increase  in
impermeable surfaces.
Potential for release of contaminants (fuels, oils, waste water, concrete
slurry) to enter waterways during construction.

5.3.3 Future assessments
In  addition  to  the  above,  an  environmental  impact  assessment  for  the
proposal would consider the following:

Impacts on the river bank associated with access to the Murray River for
construction of piers when construction methodology is more fully
resolved.
Risk of flooding associated with stockpile locations when these have
been properly identified.
Stabilisation methods for embankment during construction.
Impacts  of  water  quality  treatment  basins  when  the  locations  of  these
have been identified.
Impacts on groundwater when the occurrence and location of aquifers
become known.

5.3.4 Recommendations
The following recommendations are provided to address the known potential
impacts of the proposal and to further investigate the constraints identified for
future assessment.

Detailed design

Groundwater and local soil conditions would be investigated and
assessed during geotechnical surveys.
Ensure the drainage system would capture and adequately  treat  oil  or
chemical spills on the bridge and road approaches.
Incorporate  outlet  dissipaters  to  reduce  flow  velocities  to  acceptable
levels at discharge locations.
Consider short term construction controls (eg construction sediment
basins) and long term drainage design (eg permanent stormwater
basins) to address runoff and scouring.
The location and sizing requirements for the temporary sediment basins
would  be  based  on  the  guidelines  and  procedures  set  out  in  the
publication ‘Managing Urban Stormwater: Soil and Construction Volume
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1’  (Landcom  2004)  and  ‘Managing  Urban  Stormwater,  Soils  and
Construction, Volume 2D, Main Road Construction’ (DECC 2008).
A soil conservationist from the RTA’s erosion, sedimentation and soil
conservation consultancy services register would be consulted during
detailed  design.  All  recommendations  are  to  be  considered  for
incorporation during detailed design.

Pre-construction

If the project proceeds a Construction Environmental Management Plan
(CEMP) would be prepared prior to the commencement of construction
and would incorporate a soil and water management plan. This plan
would:

Incorporate specifications outlined in ‘Managing Urban
Stormwater,  Soils  &  Construction,  Volume 1’  (Landcom 2004)  and
‘Managing Urban Stormwater,  Soils  and Construction,  Volume 2D,
Main Road Construction’ (DECC 2008).
Include an erosion and sedimentation control plan and a
maintenance schedule for on-going maintenance of temporary
and permanent sedimentation controls.
Include  details  of  the  flood  response  and  evacuation  procedure
for the proposal in the event of a flood.

A rehabilitation plan would be prepared for areas disturbed during the
works in accordance with the RTA Specification R178. This would identify
appropriate methods for stabilising and progressively revegetating
disturbed soils.

Construction

The  management  of  erosion  and  sediment  control  would  be  in
accordance  with  the  RTA  QA  Specification  G38  Soil  and  Water
Management (Soils  and Water Management Plan) and the RTA Erosion
and  Sediment  Management  Procedure.  The  plan  would  incorporate
specifications  outlined  in  the  NSW  Erosion  and  Sediment  Control
Handbook No. 2, identify areas requiring management controls, and
would include inspections and checklist sheets. This would be reviewed
by an RTA Environmental Officer prior to the commencement of works.
Construction would be managed in  accordance with the Blue Books  1
and 2D;  ‘Managing  Urban  Stormwater,  Soils  &  Construction,  Volume 1’
(Landcom 2004) and ‘Managing Urban Stormwater, Soils and
Construction, Volume 2D, Main Road Construction’ (DECC 2008).
Existing natural channels and vegetation would be maintained to
reduce scouring.
Weather forecasts would be checked daily to ensure that high risk soil
and erosion activities are not undertaken immediately prior to or during
high rainfall or wind events.
Sufficient  time would be allowed to vacate and clean up the site and
install additional erosion controls where required, prior to the
commencement of heavy rainfalls.
Works would not be undertaken when there is the potential for flooding
to  occur.  All  plant  and  equipment  would  be  moved  to  ground  not
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impacted by flooding as a result of the 1 in 20 year flood event and in
accordance with the flood response and evacuation procedure.
A soil conservationist from the RTA’s erosion, sedimentation and soil
conservation consultancy services register is to be engaged to regularly
inspect works throughout the construction phase.
Revegetation  activities  would  be  carried  out  progressively  to  limit  the
areas that are exposed.
All  stockpiles  would  be  designed,  established,  operated  and
decommissioned in accordance with the RTA’s Stockpile Management
Procedures 2001.
On-site storage of hazardous substances or dangerous goods (fuel, oil
and chemicals) would be minimised. If such on-site storage is necessary,
it  would  occur  within  an  impervious  bunded  area  a  minimum  of  40
metres away from:

Rivers, creeks or any areas of concentrated water flow.
Flooded or poorly drained areas.
Slopes greater than 10 per cent.

All oils, potentially hazardous liquids and chemicals would be stored in a
bunded  area.  The  bunded  area  would  be  large  enough  to  hold  the
contents of the largest container stored inside the bund, plus 20 per cent
of its volume.
A site specific spill containment/contamination management plan
would  be  developed,  integrated  into  any  future  CEMP  and
communicated to all staff prior to the commencement of the works.
Fuelling of machinery would be carried out within appropriately bunded
areas.
Vehicle  wash-down  and/or  cement  truck  washout  would  occur  in  a
designated bunded area.
An emergency spill  kit  would be kept  onsite at  all  times.  All  staff  would
be  inducted  into  the  incident  emergency  spill  procedure  and  made
aware of the locations of the emergency spill kit.
Should a spill occur during construction, the incident emergency spill
procedure  would  be  implemented,  and  an  RTA  Environmental  Officer,
South West Region notified as soon as practicable.
Removal  of  trees  from  the  river  banks  would  be  avoided  wherever
possible to ensure the stability of the banks is not jeopardised. Where
tree  removal  is  necessary,  the  stump  and  roots  would  be  retained  to
maintain the stability of the river bank where possible.
Embankment stabilisation would occur as soon as possible to prevent
erosion in accordance with the erosion and sedimentation control plan.
Erosion and sediment control measures would be maintained until the
works are complete or areas are stabilised. All erosion and sediment
control  structures  would  be  removed  once  the  site  has  been
rehabilitated.
Disturbed areas outside the new bridge structure footprint would be
restored at the completion of works.
Application  of  fertilisers  for  revegetation  of  disturbed  areas  would  not
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occur immediately before a predicted rainfall event.
The use of silt curtains would be considered for works on the river bank or
river bed. The position of silt curtains would not interfere with fish or boat
passage.

5.4 Traffic and access

5.4.1 Existing environment
Swan Hill-Moulamein Road and Swan Hill Bridge

The existing one lane bridge enables traffic movements in both directions,
with  a  give  way  sign  on  the  NSW  side  to  control  traffic  movement  to  one
direction at a time. The posted speed limit on the bridge is 60 kilometres per
hour.

Traffic  numbers  across  the  bridge  were  3700  vehicles  per  day  in  2006
(including 480 heavy vehicles). This number is expected to increase to 5400 by
2026 (including 690 heavy vehicles).

When weight restrictions are not in place the maximum vehicle weight
permitted  on  the  bridge  is  62.5  tonnes.  Heavy  vehicle  mass  limits  are
expected to be increased in the future.

The existing structure of the bridge imposes height and width restrictions
particularly through the lift span.

Access is provided under the existing bridge for river craft, including taller
vessels,  which  utilise  the  manually  operated  lift  span  positioned  over  the
navigation  channel.  The  bridge  is  opened  about  eight  to  twelve  times  per
year, when the river level is high. The lift span takes about 25 minutes to open
and close.

The existing bridge is currently undergoing rehabilitation works, which would
allow the bridge to continue to operate without restrictions to normal heavy
vehicles  in  the  short  to  medium  term.  However,  the  bridge  would  not
structurally support an increase in weight limits in the long term.

The Swan Hill-Moulamein Road connects Swan Hill in Victoria to Moulamein in
NSW and passes  through  the  Murray  Downs  area  to  the  western  side  of  the
Murray  River  within  NSW.  Swan  Hill-Moulamein  Road  is  a  single  carriageway
with  one  lane  in  each  direction.  The  road  is  sealed,  however,  there  is  no
formal kerb or guttering. The posted speed limit is 60 kilometres per hour.

Traffic movements along Swan Hill-Moulamein Road are generally reflective
of movements on the existing San Hill Bridge. However, the number of vehicles
using the road progressively reduces the greater the distance (east) from
Swan Hill.

Crash history

In  the  five  years  between  2002  and  2005,  no  casualty  crashes  (resulting  in
injury)  were  recorded  on  the  Swan  Hill  Bridge  or  along  the  Swan  Hill-
Moulamein Road in the vicinity of the proposal.
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Property access

Several properties are currently accessed from the Swan Hill-Moulamein
Road, including:

Federal Hotel.
Pickerings Transport.
Buildpro.
Cornerstone community.
Wamba Wamba community.
Agricultural land located to the north of the Swan Hill-Moulamein Road.

Pedestrian and cyclists

A  pedestrian  footpath  is  located  along  the  southern  side  of  the  Swan  Hill-
Moulamein Road along the northern boundary of the Cornerstone
community property (see Figure 5.5). This path travels to the Swan Hill  Bridge
where it  connects with the pedestrian path on the southern side of Swan Hill
Bridge. The pedestrian path does not continue along the entire length of the
bridge, due to the presence of the lift span. Pedestrians are required to walk
along the roadway to cross the lift span.

There  are  no  formal  cycleways  in  the  vicinity  of  the  proposal  with  cyclists
currently  using  either  the  Swan  Hill-Moulamein  Road  or  the  pedestrian  path
located to the south of the Swan Hill-Moulamein Road.

Figure 5.5 Footpath along Swan Hill-Moulamein Road (looking west)

5.4.2 Environmental impacts and constraints
The following potential impacts have been identified based on the concept
design  of  the  proposal  and  currently  available  details  on  the  likely
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construction methodology:

Construction

Potential impacts to the existing road network as a result of an increase
in heavy vehicle movements during construction. A preliminary estimate
of the number of vehicle movements indicates that the maximum
number  of  movements  would  be  between  100  to  150  movements  per
day, representing a four per cent increase in overall traffic and a 30 per
cent  increase  in  heavy  vehicles  along  the  Swan  Hill-Moulamein  Road.
These are the maximum numbers of vehicle movements and would only
occur during the busiest phase of the works.
Potential  impacts  to  the  existing  road network  as  a  result  of  additional
vehicle movements generated by other activities throughout the
construction of the proposal for movement of staff, vehicles, equipment
and other construction materials for the proposal.
Impacts  on  local  traffic  movements  along  the  existing  Swan  Hill-
Moulamein Road would largely be associated with the tie in of the new
road  to  the  existing  road  and  the  upgrade  of  the  existing  roadway.
These works would potentially require the restriction of traffic to a single
lane. The majority of works would be constructed away from the existing
bridge and road.
Direct impacts to the existing pedestrian path located between the
Swan Hill-Moulamein Road and the Cornerstone community property as
the new alignment crosses this path.
Temporary impacts on access to neighbouring properties during
construction. Properties that would experience access impacts during
construction include:

Federal Hotel.
Pickerings Transport.
Cornerstone community.
Wamba Wamba community.
Agricultural  land  located  to  the  north  of  the  Swan Hill-Moulamein
Road.

Access would be provided to all properties throughout the construction
phase.

Potential  impacts  upon  the  movement  and  safety  of  vessels  along  the
Murray River due to construction works associated with the proposed
bridge.

Operation

Access for heavy vehicles across the Murray River would be improved
by the construction of the proposed bridge.
No impact is expected to the route by which vehicles cross the river as
the proposal would be located along the same corridor as the existing
bridge.
Some alterations  to general  local  traffic  movements  are likely  to occur
during operation of the proposal. The only change to general local
traffic  movements  would be those into the Federal  Hotel,  which would
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be  required  to  turn  off  the  Swan  Hill-Moulamein  Road  onto  a  newly
constructed  road to  gain  access  to  the  hotel.  Turns  into  this  new road
would  be  via  a  right  turn  bay  which  would  minimise  the  impacts  of
movement of traffic along Swan Hill-Moulamein Road.
Any  additional  heavy  vehicle  impacts  to  the  existing  bridge  would  be
prevented  by  the  decommissioning  of  the  existing  bridge  for  use  by
vehicles.
Pedestrian and cyclist access across the river would be maintained as
the new bridge would be connected to the surrounding network.
Movement  of  taller  vessels  up  and  down  the  Murray  River  would  be
maintained  with  the  inclusion  of  a  lift  span  as  part  of  the  new  bridge
design.

5.4.3 Future assessment
In  addition  to  the  above,  an  environmental  impact  assessment  for  the
proposal would consider the following:

Impacts of construction vehicle access to stockpile and compound
locations when these have been properly identified.
Impacts on usage, access and safety for vessels on the Murray River
during construction and operational phases, once designs and
construction methodology are more fully resolved.
Identification of  the load limitations  of  the proposed new bridge when
the design of the bridge is more fully resolved.
More  detailed  description  and  assessment  of  the  impacts  of  the
proposed new bridge on heavy vehicle movements and local traffic
routes.

5.4.4 Recommendations
The following recommendations are provided to address the known potential
impacts of the proposal and to further investigate the constraints identified for
future assessment.

Construction

A  detailed  traffic  management  plan  (TMP)  would  be  prepared  in
accordance  with  the  RTA’s  Traffic  Control  at  Work  Sites  Manual  2003,
and  approved  by  the  RTA  prior  to  implementation.  The  TMP  would
provide  a  comprehensive  and  objective  approach  to  minimise  any
potential  impacts  on  road network  operations  during  construction  and
to maintain traffic safety.
The traffic management plan would include such measures as providing
safe access points to work areas from the adjacent road network,
providing safety barriers where necessary, imposing temporary speed
restrictions when necessary, maintaining adequate sight distance, and
displaying prominent warning signage.
Construction traffic would enter/exit the construction zone only in areas
designated for this purpose in the traffic management plan.
Disruptive works such as utility adjustments along the road, would be
scheduled to take place generally outside of peak commuting periods



Replacement Murray River bridge crossing at Swan Hill  62
Environmental investigation

to minimise road user delays.
Should connecting streets or roads need to be closed temporarily during
construction, alternative access would be provided via other local
roads. Any detours would be clearly signposted.
Any disruption to access  would be notified in  advance in  accordance
with  the  RTA’s  Community  Involvement  Practice  Notes  and  Resource
Material 1998.
Property access would be maintained at all  times. This may require the
temporary relocation of driveways while permanent improvement works
are made. Where changes to access arrangements are necessary, the
RTA would consult with the owners and tenants about alternate access
arrangements. Details of access provision to individual properties would
be shown on the construction plans.
Property  access  points  would  be  separated  from  work  areas  (for
example, through the installation of fencing) to ensure safety.
Pedestrian access along Swan Hill-Moulamein Road to the existing
bridge  would  be  maintained  at  all  times.  Details  of  this  would  be
included in the traffic management plan.
All potential changes to river traffic conditions would be communicated
to the NSW Maritime Authority before the changes are implemented.
Changes would not be implemented before a response has been
received from NSW Maritime.
During construction, a river channel would be open at all times to allow
vessels to progress through the construction area safely.
Through negotiation between the contractor and NSW Maritime the
channel  would  be  marked  with  appropriate  port  and  starboard  buoys
at no less than 100 metres either side of the construction area.
The contractor would negotiate with NSW Maritime to establish a 4 knot
zone to ensure the safety of  occupants  of  the vessels  using the river  in
the vicinity of the works. This reduced speed would lessen the impact of
wash and speed in the construction area.
Construction works ahead signage would be erected on the starboard
side of the channel on the approach to the bridge and would be made
visible  to  boaters  at  30  metres.  Signage  would  be  displayed  on  the
bridge visible to boaters at 30 metres.
Relevant stakeholders such as businesses and recreational groups using
the river would be notified of any changes to river traffic conditions as a
result of the bridge works. Signage would be erected at prominent
locations as part of the notification process.

5.5 Hydrology
A  hydrology  study  was  undertaken  by  Cardno  Lawson  Treloar  during  the
planning study, in March 2009. The results of this assessment relevant to the
proposal have been summarised below. An addendum hydrology study was
also  undertaken  by  Cardno  in  April  2011.  A  copy  of  both  reports  can  be
found in the Technical Supplement.
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5.5.1 Existing environment
The  Murray  River  flows  from  the  Snowy  Mountains  in  the  east  to  Lake
Alexandrina in South Australia. The catchment for the Murray River, upstream
of Swan Hill, includes central and north eastern Victoria through to the
western  side  of  the  Snowy  Mountains  in  NSW  and  Victoria.  The  Snowy
Mountains Scheme redirects water to the Murray River from the Snowy River.
The Murray River,  upstream of  Swan Hill,  is  fed in  part  by rivers  from northern
Victoria, the Loddon River, Campaspe River, Ovens River and Mitta Mitta
River.  The  river  is  highly  regulated  by  locks  and  weirs  upstream  of  Swan  Hill
including Lake Dartmouth (Mitta Mitta River),  Hume Weir,  Lake Mulwala and
Torrumbarry Weir. An anabranch of the Murray River, the Edward River, allows
some flood flows to bypass Swan Hill.

Rivers  in  the  vicinity  and  upstream  of  the  proposal  include  the  Murray  River
and Little Murray River. Rivers in the vicinity and downstream of the proposal
include the Murray River  and Murray Downs Creek.  In  the locality  of  the site
the Murray River flows from south to north.

Immediately  upstream of  Swan Hill  is  Pental  Island,  which has been created
by  the  Little  Murray  River  anabranch  of  the  Murray  River  and  is  about  28
kilometres long and 3 kilometres wide in some places.

The  proposal  area  adjacent  to  the  Murray  River  is  a  floodplain  about  1km
wide.  This  area is  subject  to a range of  flood events  of  varying magnitudes.
The  floodplain  is  predominantly  on  the  NSW  side  of  the  border  due  to  the
local topography. An extensive low level levee system is used to control flood
flows  in  the  vicinity  of  the  proposal.  Flood  heights  are  not  large  and
floodwaters  tend to be slow (0.2  -  0.4  metres  per  second for  all  flow events)
and prolonged over weeks.

The  levee  established  in  Victoria  provides  flood  protection  to  the  town  of
Swan  Hill.  The  levees  on  the  NSW  side  are  being  overtopped  for  all  flood
events, however flood depths are less than 20 millimetres over the levees at
those locations.

The existing Swan-Hill  Moulamein Road acts  as  a weir  preventing the 1 in  20
and 50  year  flood  events  from overtopping  the  road.  In  the  flood  events  of
greater magnitude like the 1 in 100 and 2000 year events, floodwaters
overtop  the  road  and  flow  onto  the  floodplain  in  NSW.  There  are  culverts
under the road some 400 metres east of the Murray River to allow for flows in
Murray Downs Creek.

Flood  modelling  of  the  existing  conditions  for  the  1  in  20,  50  and  100  year
flood  events  was  completed.  Depths  above  the  natural  surface  along  the
proposed road alignment during 1 in 100 year flood events are between zero
and one metre with depths  increasing as  the alignment turns  south towards
the proposed new bridge to about 1 to 1.5 metres.

The modelling indicates that the difference in depths between the different
flood events is relatively low with 30 centimetres difference in depth for the 1
in 20 and 100 year events in the vicinity of the proposal.

5.5.2 Criteria
Consultation was undertaken with the following authorities to determine the
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afflux criteria for the proposal:

Northern Central Catchment Management Authority (Victoria).
The former Department of Environment, Climate Change and Water
(NSW) (now the NSW Office of Environment and Heritage).
The former Murray Darling Basin Commission (now the Murray Darling
Basin Authority).

None of these agencies have hydrology criteria specific to the proposal. The
agencies were provided with a draft hydrology study and they accepted the
levels of afflux that would occur as a result of the proposal.

The proposal was designed to limit impacts to no greater than 50 millimetres
(either  increase  or  decrease)  within  150  metres  of  the  proposal  in  both  the
north and south directions. This criterion has been used on similar projects.

5.5.3 Environmental impacts and constraints
The following potential impacts have been identified based on the concept
design  of  the  proposal  and  currently  available  details  on  the  likely
construction methodology:

Construction

Impacts  to  river  hydrology  due  to  the  construction  of  temporary
structures within the Murray River to assist in the construction and
installation of the bridge piers and deck.
Erosion  and  sedimentation  impacts  due  to  flood  events  during  the
construction phase (see section 5.3).
Interruption  of  existing  overland  flows  due  to  the  capture  of  water  via
site specific sediment controls, such as sedimentation basins, to manage
erosion and sedimentation impacts during construction (see section 5.3).

Operation

Impacts to river hydrology resulting from the construction of three bridge
piers  within  the  Murray  River  and  the  construction  of  the  earthen
embankment, which would present unnatural barriers to river flows.
Impacts to flood depths due to construction of the proposed bridge and
road approach.  Figure  5.6  shows  the  changes  in  depths  of  flood  flows
with the construction of the new bridge and road approach compared
to the existing flood flows. Modelled impacts include:

Decrease in flood depth of between 50 and 100 millimetres on the
northern side (downstream) of the proposed bridge and road
approach. This exceeds the design criteria for the proposal, which
was to limit impacts to no greater than 50 millimetres (either
increase or decrease) within 150 metres of the proposal (refer to
Figure 5.6).
Increase  in  flood  depth  of  50  millimetres  on  the  southern  side  (up
stream) of the proposed bridge and road approach (refer to
Figure 5.6).

No  impacts  to  the  Federal  Hotel  or  the  Wamba  Wamba  community
property would result due to the decrease in the depth of flood waters,
by up to 100 millimetres, on the northern side of the embankment.
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Access  during  flooding  would  not  change  from  the  existing
arrangement  as  the  proposed  approach  road  would  be  designed  to
maintain the existing access during flooding.
The roadway of the proposal would be inundated by a maximum of 150
millimetres of flood water along about 240 metres of the proposal during
the 1 in 100 year flood event.

Figure 5.6 Changes in flood flows

5.5.4 Future assessment
In  addition  to  the  above,  an  environmental  impact  assessment  for  the
proposal would consider the following:

Impacts of a flood event, occurring during construction, on the proposal
area and its ancillary facilities, when these have been properly
identified.
Further details on the design of the proposed embankment and impacts
of the proposed new embankment on the area’s hydrology, noting that
proposal criteria are exceeded for downstream flood flows.
Further detail on the design of the embankment culverts/bridge
structures, once the designs are more fully resolved.
Impacts to existing drainage lines in the vicinity of the proposal.
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Further detail on the existing catchment and impacts on the catchment,
including upstream and downstream hydrology and environments.
Impacts  of  the  temporary  structures  used  for  construction  of  the  new
bridge once the designs  and construction methodology are more fully
resolved.

5.5.5 Recommendations
The following recommendations are provided to address the known potential
impacts of the proposal and to further investigate the constraints identified for
future assessment.

Pre-construction

Detailed design of the proposal would:
Be  undertaken  in  line  with  RTA’s  Code  of  Practice  for  Water
Management and the RTA's Water policy.
Protect nearby drainage lines. Changes to the quantity and quality
of run off would be minimised.
The proposed new approach road would be designed to maintain
the existing access during flooding.
Ensure that the drainage system would capture and adequately
treat oil or chemical spills.
Consider  runoff  and  scouring  and  include  provision  of  short  term
construction controls (construction sediment basins) and long term
drainage design (eg permanent stormwater detention basins).

Construction

A flood response and evacuation procedure would be included in any
future CEMP.

5.6 Noise and vibration
A  noise  and  vibration  assessment  was  undertaken  by  Renzo  Tonin  &
Associates (October, 2008). The results of this assessment relevant to the
proposal have been summarised below. A copy of this report is located in the
Technical Supplement.

5.6.1 Existing environment
Noise sensitive receivers in the vicinity of the proposal are the residential
dwellings located in the following locations:

Cornerstone  community  property,  Swan  Hill-Moulamein  Road,  east  of
the Federal Hotel on the southern side of the road. The Cornerstone
community representatives have indicated to VicRoads that they intend
to relocate to more suitable premises in Swan Hill in the short term.
Wamba  Wamba  community  property,  to  the  north  of  Swan  Hill-
Moulamein Road.

The  noise  and  vibration  study  identified  six  noise  catchment  areas  for  the
planning  study.  Only  three  of  these  noise  catchment  areas  are  located  in
close proximity to the proposal and therefore only these locations have been
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included in this environmental investigation. The representative dwellings for
each noise catchment area (NCA) are as follows:

NCA 3 – Northernmost house at the Wamba Wamba community
property.
NCA 4 – Southernmost house at the Wamba Wamba community
property.
NCA 5 – Cornerstone community property on the southern side of Swan
Hill-Moulamein Road opposite the Federal Hotel.

Table  5.4  outlines  the  noise  catchment  areas  in  the  vicinity  of  the  proposal
and includes the location of the monitoring undertaken. Existing noise levels
at each of these locations are also included in Table 5.4.
Table 5.4 Noise catchment areas and noise monitoring results
NCA Representative address Day (7am to 10pm)

(LAeq (15hr))
Night (10pm to 7am)

(LAeq (9hr))
3 Northern most house at the

Wamba Wamba Community
property

47.7 dBA 39.2 dBA

4 Southern most house at the
Wamba Wamba Community
property

54.3 dBA 45.8 dBA

5 Cornerstone community
property on the southern side
of Swan Hill-Moulamein Road
east of the Federal Hotel

57.7 dBA 50.9 dBA

5.6.2 Criteria
Construction noise

The  Interim  Construction  Noise  Guideline  (DECC  2009)  is  the  NSW
Government’s construction noise policy for assessment of construction noise
from  developments.  However,  at  the  time  the  noise  assessment  for  the
proposal  was  completed,  Chapter  171  of  the  NSW  Environmental  Noise
Control Manual (ENCM, Environment Protection Authority 1994) was the NSW
Government’s  noise  policy  and  the  impacts  of  the  construction  of  the
proposal were assessed using this policy.

Chapter 171 of the ENCM contains the following restrictions on construction
noise:

Level Restrictions

Construction period of 4 weeks and under

The  L10 level  measured  over  a  period  of  not  less  than  15  minutes
when the construction site is in operation must not exceed the
background level by more than 20 dB(A).
Construction period greater than 4 weeks and not exceeding 26
weeks

The  L10 level  measured  over  a  period  of  not  less  than  15  minutes
when the construction site is in operation must not exceed the
background level by more than 10 dB(A).
Construction period greater than 26 weeks
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The  L10 level  measured  over  a  period  of  not  less  than  15  minutes
when the construction site is in operation must not exceed the
background level by more than 5 dB(A).

Time Restrictions

Monday to Friday, 7am to 6pm.

Saturday,  7am  to  1pm  if  inaudible  at  residential  premises,
otherwise: 8am to 1pm.

No  construction  work  to  take  place  on  Sundays  or  Public
Holidays.

Construction works should be restricted to occur within these
periods. Where it is necessary for construction works to be
undertaken outside the preferred construction hours, the L10 noise
levels  emitted  by  the  works  is  normally  restricted  to  a  margin  not
greater  than  5dB(A)  above  the  background  noise  level  for  that
period.

The above criteria are only applicable to residential receivers. The duration of
construction activities in the vicinity of the identified sensitive receivers is
anticipated  to  be  greater  than  26  weeks.  The  construction  noise  criterion
specific  to  the  proposal  is  therefore  considered  to  be  5  dB(A)  above  the
existing background noise levels for each noise sensitive receiver identified in
Table 5.4. The impact on the Cornerstone community would be dependent
on the community’s possible future plans to relocate to Swan Hill.

Construction vibration

Preferred and maximum values for continuous and impulsive vibration are
shown  in  Table  5.5.These  are  in  accordance  with  the  NSW  Office  of
Environment and Heritage ‘Assessing Vibration: A technical guideline’ (DECC
2006).
Table 5.5: Preferred and maximum weighted rms values for continuous and impulsive
vibration acceleration (m/s2) 1-80Hz

Location Assessment
period1

Preferred
values

Maximum
values

z-axis x- and
y- axis

z-axis x- and
y- axis

Continuous vibration

Critical areas2 Day- or night-
time 0.005 0.0036 0.010 0.0072

Residences Daytime 0.010 0.0071 0.020 0.014

Night-time 0.007 0.005 0.014 0.010
Offices, schools, educational

institutions and places of
worship

Day- or night-
time

0.020 0.014 0.040 0.028

Workshops Day- or night-
time 0.04  0.029 0.080 0.058

Impulsive vibration

Critical areas2 Day- or night-
time 0.005 0.0036 0.010 0.0072



Replacement Murray River bridge crossing at Swan Hill  69
Environmental investigation

Location Assessment
period1

Preferred
values

Maximum
values

Residences
Daytime 0.30 0.21 0.60 0.42

Night-time 0.10  0.071 0.20 0.14
Offices, schools, educational

institutions and places of
worship

Day- or night-
time 0.64 0.46 1.28 0.92

Workshops Day- or night-
time 0.64 0.46 1.28 0.92

Notes: 1 Daytime is 7.00 am to 10.00 pm and night-time is 10.00 pm to 7.00 am
2 Examples include hospital operating theatres and precision laboratories where
sensitive operations are occurring. There may be cases where sensitive equipment or
delicate tasks require more stringent criteria than the human comfort criteria specified
above. Stipulation of such criteria is outside the scope of their policy and other
guidance  documents  (eg  relevant  standards)  should  be  referred  to.  Source:  British
Standard BS 6472-1992

Intermittent  vibration  dose  values  are  defined  in  the  guideline  and  are
reproduced in Table 5.6.
Table 5.6: Acceptable vibration dose values for intermittent vibration (m/s1.75)

Location
Daytime 1 Night-time 1

Preferred
values

Maximum
values

Preferred
values

Maximum
values

Critical areas2 0.10 0.20 0.10 0.20

Residences 0.20 0.40 0.13 0.26
Offices, schools, educational

institutions and places of
worship

0.40 0.80 0.40 0.80

Workshops 0.80 1.60 0.80 1.60
Notes: 1 Daytime is 7.00 am to 10.00 pm and night-time is 10.00 pm to 7.00 am

2 Examples include hospital operating theatres and precision laboratories where
sensitive operations are occurring. These criteria are only indicative, and there may be
a need to assess intermittent values against the continuous or impulsive criteria for
critical areas. Source: British Standard BS 6472-1992

Operation noise

The  DECCW  Environmental  Criteria  for  Road  Traffic  Noise  provides  non-
mandatory traffic noise target levels for residential receivers. In accordance
with the RTA Environmental Noise Management Manual Practice Note (i), the
criteria applicable to the proposal is for a ‘new road’, because the proposal
would result in a new road within a new road reserve. The criteria for each of
the relevant NCAs are as shown in Table 5.7.

Table 5.7: Operational criteria for noise catchment areas
NCA Day (7am to 10pm)

(LAeq (15hr))
Night (10pm to 7am)

(LAeq (9hr))
3 55 dBA at all facades 50 dBA at all facades
4 55 dBA at all facades 50 dBA at all facades
5 55 dBA at the east, west and south

facades
57.8 dBA at the northern facade

50 dBA at all facades
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The  NSW  Road  Noise  Policy  replaces  the  Environmental  Criteria  for  Road
Traffic Noise from 1 July 2011. Any future noise impact assessment would need
to consider criteria set out in the new policy.

5.6.3 Environmental impacts and constraints
The following potential impacts have been identified based on the concept
design  of  the  proposal  and  currently  available  details  on  the  likely
construction methodology:

Construction noise

Expected impacts to nearby receivers as a result of noise generated by
construction activities. Construction noise levels at any receiver would
depend on the location of the receiver with respect to the area of
construction, shielding from intervening topography and structures, and
the type and duration of operation being undertaken. Furthermore,
noise levels at receivers would vary throughout the construction
program  due  to  the  transient  nature  and  large  range  of  plant  and
equipment that would be used.
Potential  for  construction  noise  impacts  to  cause  a  ‘nuisance’  at  the
nearest residence based on the construction noise levels predicted and
the construction noise criterion for the proposal. The construction noise
criterion  is  5  dB(A)  above  the  background  noise  levels  identified  for
each noise sensitive receiver identified in Table 5.4.
A range of noise levels were calculated, including the quietest plant
items  operating  alone,  and  a  typical  configuration  of  plant  items
operating  concurrently  for  each  activity,  based  on  typical  distances
from road construction activities to noise assessment locations. Table 5.8
lists the predicted noise levels likely to be generated by construction
activities, with reference to the distance from the activity.

Table 5.8: Predicted noise levels likely to be generated by construction activities
Distance

from work
(metres)

Noise level from construction activity (dB(A))
Bridge
works

Corridor
clearing

Bulk
earthworks

Drainage Pavement

25 68-103 72-81 70-86 68-78 67-80
50 61-97 66-75 64-80 62-72 61-74
75 58-94 63-72 61-73 59-69 58-71
100 55-91 60-69 58-72 56-66 55-68
125 53-89 58-67 56-69 54-65 53-66
150 51-87 56-65 54-71 52-63 51-64
200 48-85 53-63 51-64 50-60 49-62
250 47-83 52-61 50-62 48-58 47-60
300 45-81 50-59 48-61 46-57 45-58
400 44-80 49-58 47-60 45-56 44-57
500 41-77 46-55 36-56 42-52 41-54

Impacts to noise sensitive receivers during night works. Works would
generally occur during standard working hours, however night works
may be required.
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Construction vibration

Most  construction  activities  would  be  unlikely  to  cause  human
discomfort or structural damage at sensitive receivers due to the
distance  to  the  nearest  sensitive  receiver  and  the  power  of  the  initial
vibrations  (Cornerstone  community  dwelling  located  about  15  to  20
metres from the proposal).

The  radiation  pattern  of  construction  vibration  is  very  different  to  the
pattern of airborne noise radiation, and is very site specific. Indicative
minimum ‘buffer’ distances used to avoid human discomfort are
presented in Table 5.9. Where compliance with the more stringent
human discomfort criteria is achieved, the structural damage criteria
would also be achieved.

The potential for construction activities to have impacts on sensitive
receivers would be assessed on-site before the activities are undertaken.
Table 5.9: Recommended minimum buffer distances for construction plant

Plant Item
Recommended minimum buffer

distance (metres)

Driven piling >100

Bored piling 40

Bulldozers 5

Hydraulic rock breakers - light 10

Hydraulic rock breakers – heavy 30

Compactor 30

Jackhammers 5

Vibratory rollers - light 5

Vibratory rollers - medium 12

Vibratory rollers - heavy 25

Truck movements 10

Operational noise

Operational noise exceedances are predicted at the dwelling
(Cornerstone community property) located within NCA 5 on the
southern side of the Swan Hill-Moulamein Road. The exceedances at this
location are 4.5 dBA for the northern façade and lower for the western
and eastern façades with no exceedance expected at the southern
façade. Table 5.10 outlines the predicted noise levels resulting from the
proposal based on 2026 traffic volumes for each of the NCAs.

This exceedance is considered to be substantial and would be required
to be minimised through the implementation of recommendations
outlined in section 5.6.5.
Table 5.10: Predicted noise levels

NCA Facade Predicted noise level
(dBA)

Exceedance of criteria
(dBA)

3 North east 40.6 Nil
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NCA Facade Predicted noise level
(dBA)

Exceedance of criteria
(dBA)

North west 45 Nil
South east 45.7 Nil
South west 47.5 Nil

4 North 43.5 Nil
South 50.1 Nil
East 48.1 Nil
West 47.4 Nil

5 North 61 3.2
South 50.5 Nil
East 56.1 1.1
West 59.5 4.5

5.6.4 Future assessment
In  addition  to  the  above,  an  environmental  impact  assessment  for  the
proposal would consider the following:

The  potential  for  construction  to  cause  structural  damage would  need
to be confirmed once construction methods have been finalised.
Vibration  generated  by  construction  would  be  modelled  and
subsequently measured at sensitive receivers to ensure the risk of
structural damage is reduced.

Noise and vibration impacts on sensitive receivers associated with piling
when the piling method is more fully resolved.

Operational  noise  impact  assessment  based  on  the  NSW  Office  of
Environment  and  Heritage  “NSW  Road  Noise  Policy”  (DECCW  2011),
which is to come into effect from 1 July 2011.

Identification of proposed construction and operational noise
attenuation measures and assessment of the impacts of each.

5.6.5 Recommendations
The following recommendations are provided to address the known potential
impacts of the proposal and to further investigate the constraints identified for
future assessment.

Detailed design

During  detailed  design  a  noise  assessment  in  accordance  with  the
Interim Construction Noise Guideline (DECC 2009) would be completed.

Reasonable and feasible noise management measures would be
determined  to  reduce  construction  and  operational  noise  levels  and
minimise the impacts.

Construction

A  construction  noise  and  vibration  management  plan  would  be
prepared and implemented to minimise noise disturbance to sensitive
receivers.

Consultation would occur with property owners/residents and a
communication path would be provided directly to the contractor.

A management procedure would be developed to deal with noise and
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vibration complaints. Each complaint would be investigated and, where
noise and vibration levels are assessed as exceeding the set limits,
appropriate amelioration measures would be put in place to mitigate
future occurrences.

Where reasonable and feasible, activities that generate high noise levels
would be substituted with alternative processes that generate less noise.

Plant on site would be strategically positioned to reduce the emission of
noise to the surrounding neighbourhood and to site personnel.

Any unnecessary noise would be avoided when carrying out manual
operations and when operating plant.

Equipment  not  in  use  for  extended  periods  during  construction  work
would be switched off.

All  equipment  used  on  site  would  be  in  good  condition  and  good
working order.

Vehicles  would  be  kept  properly  serviced  and  fitted  with  appropriate
mufflers.  The  use  of  exhaust  brakes  would  be  eliminated,  where
practicable.

Noise compliance monitoring for all equipment and activities on site
would  be  undertaken  prior  to  the  commencement  of  work  on  site.  All
combustion engine plant, such as generators, compressors and welders
would be checked to ensure they produce minimal noise, with particular
attention to residential grade exhaust silencers.

Machines found to produce excessive noise would be removed from the
site or stood down until repairs or modifications are made.

Where noise level exceedances cannot be avoided, consideration
would  be  given  to  implementing  time  restrictions  and/or  providing
periods of respite for residents.

Should works be required outside standard working hours, such as night
works,  the  procedures  contained  in  the  RTA’s  Environmental  Noise
Management Manual, 2001 “Practice Notes vii – Roadwork’s Outside of
Normal Working Hours” would be followed.

Noisy works are to be programmed to occur during standard hours
where possible.

Vibration  testing  of  actual  equipment  on  site  would  be  carried  out  to
determine acceptable site-specific buffer distances to sensitive
receivers.

Additional vibration monitoring would be carried out when construction
activities are at the nearest point to the potentially affected receivers.
This  monitoring  may  signal  to  the  contractor  by  way  of  a  buzzer  or
flashing light etc, when levels approach/exceed the recommended
limits in nearby occupancies.

Where vibration is found to be excessive, management measures would
be implemented to ensure vibration compliance is achieved.
Management measures may include modification of construction
methods such as using smaller rock breakers, establishment of safe buffer
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zones and if necessary, time restrictions for the most excessive vibration
activities. Time restrictions would be negotiated with affected receivers.

A building condition inspection would be undertaken prior to and after
works, where construction activities – including pile driving, excavation
by  ripping,  or  dynamic  compaction  –  may  cause  damage  through
vibration or air blast to nearby public utilities, structures, buildings and
their contents, or if the construction activity is located within the buffer
distances outlined in Table 5.9.

Operation

The  following  general  traffic  noise  mitigation  options  are  to  be
considered during detailed design to minimise noise impacts at noise
sensitive receivers where noise exceedances are predicted:

Buffer zones or setbacks.
Buffer  zones  and  vegetation  –  a  3-5  dBA  noise  reduction  can  be
achieved if setbacks are 30-50 metres and dense vegetation exist.
Noise mounds, barriers, walls or fencing – a 5-15 dBA reduction can
be achieved but these limit site accessibility and have visual
impacts.
Low-noise pavement - a 2-5 dBA reduction can be achieved.
Architectural treatment of neighbouring properties.

5.7 Visual amenity
A landscape and visual impact assessment was undertaken by Aspect
Studios (August 2009) during the planning study. The results of this assessment
relevant to the proposal have been summarised below. A copy of this report
is found in the Technical Supplement.

5.7.1 Existing environment
The proposal would be constructed across two distinct areas with varying
landscape character: the Murray River corridor and the Murray Downs rural
landscape. Each of these landscapes is described briefly below.

The Murray River landscape includes the Murray River, its banks and the open
space  that  is  located  along  the  river.  This  landscape  is  dominated  by  the
existing Swan Hill Bridge which is located about 110 metres to the north of the
proposal. A number of scenic views are located along the river, with many of
these  being  from  positions  on  structures  and  a  walkway  located  along  the
Victorian bank of the river.

The  Murray  Downs  rural  landscape  includes  properties  used  for  a  range  of
uses such as agricultural, industrial, commercial and rural residential. Most of
the  land  uses  in  the  vicinity  of  the  proposal  are  commercial  or  industrial,
which are not considered to be sensitive receivers. The nearest visually
sensitive  receivers  are  located  at  the  Wamba  Wamba  community  to  the
north of the site.

The Swan Hill  township landscape is  located on the western side of  the river
within Victoria.
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The key views of the proposal would be from the following locations:

Existing Swan Hill Bridge.
Watercraft on the Murray River.
Riverside Park on the Victorian side of the river.

5.7.2 Environmental impacts and constraints
Visual  impacts  were considered against  the landscape and visual  objective
of the preferred option which is:

To protect the existing landuses and the character of landscapes,
open space and recreation values to the extent practicable by
minimising impacts on important landscapes.

The following potential impacts have been identified based on the concept
design  of  the  proposal  and  currently  available  details  on  the  likely
construction methodology:

Views of pedestrians and motorists from the existing Murray River Bridge
would  be  impacted  as  the  proposal  would  introduce  a  new  built
element into the landscape and would be located close to the existing
bridge.
Views to the existing Murray River Bridge from the banks of the river and
the water would be altered as the proposal would introduce a new built
element into the landscape and would be located close to the existing
bridge.
The  introduction  of  a  bridge  of  contemporary  design  and  materials
would  alter  the  scenic  quality  and  landscape  setting  of  the  existing
heritage listed bridge.
The introduction of a new bridge of contemporary design and materials
would alter the landscape of the Murray River.
Potential for accidental spills to enter waterways during operation of lift
span and use by traffic.
The  clearing  of  vegetation  to  accommodate  the  new  bridge  would
alter  the  landscape  and  scenic  quality  of  the  Murray  River  at  this
location.
The  height  of  the  new  bridge  and  the  lift  span  would  obstruct  views
along the Murray River corridor.
Potential for the bridge embankment to impact on the views of residents
of the Wamba Wamba community.
Potential for the bridge embankment to impact on the views of residents
of the Cornerstone community property

5.7.3 Future assessments
In  addition  to  the  above,  an  environmental  impact  assessment  for  the
proposal would consider the following:

The scale and magnitude of landscape impacts when the design of the
bridge is more fully resolved.
The  scale  and  magnitude  of  visual  impacts  when  the  design  of  the
bridge is more fully resolved.
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Impacts to visual amenity and landscape character associated with
permanent water quality treatment basins when the locations of these
have been identified.
Impacts to visual amenity and landscape character associated with the
relocation of utilities when this information becomes available.

5.7.4 Recommendations
Detailed design

The  bridge  would  be  architecturally  designed  to  complement  the
adjacent  heritage  structure.  The  new  bridge  would  not  emulate  the
existing bridge but be of equal aesthetic standing.
The structural supports for the bridge would be visually permeable where
possible so that views are provided through the elements.
All  elements  would  be  designed  to  appear  visually  slender  where
possible; views through the structure would be preserved where possible
from the water’s edge and the top of embankments.
The materials used would respond to the wider local landscape
character including the local setting, existing bridge and river corridor.
Any fittings or fixtures including furniture, lighting, railings and other
elements  would  be  integrated  with  the  bridge  to  complement  the
architectural forms.
The  physical  footprint  of  the  area  of  impact  would  be  optimised  to
reduce impacts as much as possible.

Construction

Landscaping works would be undertaken as soon as possible to reduce
visual impacts.

5.8 Aboriginal heritage
An Aboriginal heritage assessment was undertaken by Heritage Concepts Pty
Ltd  (January  2009)  during  the  planning  study  to  contrast  the  impacts  of
different route options. The results of this assessment have been summarised
below. This report is included in the Technical Supplement.

5.8.1 Existing environment
Registered items

A  search  of  the  NSW  Office  of  Environment  and  Heritage  managed
Aboriginal Heritage Information Management System (AHIMS) indicated that
four registered sites are located within a four kilometre radius of the proposal
(the Aboriginal heritage study area). None of these items are located in the
vicinity of the proposal.

Areas of archaeological sensitivity

The  Aboriginal  heritage  study  area  has  been  subject  to  activities  that  have
resulted in impacts to the archaeological potential of the area, including:

Natural  events  such as  flooding,  resulting in  impacts  to the nature and
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integrity  of  any  archaeological  deposits  adjacent  to  the  river  bank.
These impacts reduce further away from the banks.
Extensive modification and stabilisation works undertaken as part of the
bridge construction and early punt operations.

As a result of these impacts, the area in the vicinity of the river bank has been
assigned a low level of archaeological sensitivity. The sensitivity increases
further away from the river bank to a point where the sensitivity is considered
to be moderate.

An  area  of  archaeological  sensitivity  is  located  along  the  alignment  of  the
proposal. This area is titled ‘Area of Archaeological Sensitivity 2’ for the
purpose of this report. The area has been extensively used as a camping area
by  Aboriginal  people  and  therefore  has  the  potential  to  contain
archaeological deposits.  This area of archaeological sensitivity may contain
subsurface archaeological deposits associated with above ground cultural
features such as scarred trees. Detailed survey of this area was not possible
during the assessment, as the Murray River was in flood.

5.8.2 Environmental impacts and constraints
The following potential impacts have been identified based on the concept
design  of  the  proposal,  currently  available  details  on  the  likely  construction
methodology and consultation to date with the Aboriginal community:

Physical impact to the southern area of ‘Area of Archaeological
Sensitivity 2’.
Avoids the Wamba Wamba LALC land and scarred trees that are part
of this landscape.
Potential for impact to unexpected archaeological finds during
construction.

5.8.3 Future assessments
In  addition  to  the  above,  an  environmental  impact  assessment  for  the
proposal would consider the following:

The cultural heritage significance of the Murray River, the proposal area
and surrounds in accordance with consultation requirements outlined in
the RTA Procedure for Aboriginal Cultural Heritage Consultation and
Investigation.

Detailed investigation of ‘Area of Archaeological Significance No. 2’, in
accordance with permit requirements of the National Parks and Wildlife
Act 1974 and  consultation  requirements  outlined  in  the RTA Procedure
for Aboriginal Cultural Heritage Consultation and Investigation.

Impacts to Aboriginal heritage associated with a construction
compound  and  water  quality  treatment  basins  when  the  locations  of
these have been identified.

Impacts to Aboriginal heritage associated with access to the Murray
River for construction of piers.

Impacts to Aboriginal heritage associated with the relocation of utilities
when this information becomes available.
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5.8.4 Recommendations
Detailed Design

The detailed design of the proposal would be responsive to any cultural
or archaeological constraints identified in future assessments.

Construction

A cultural heritage management plan would be prepared for the
proposal.
If  Aboriginal heritage items are uncovered during the works all  works in
the  vicinity  of  the  find  would  cease  and  the  RTA’s  Aboriginal  Cultural
Heritage Advisor, Senior Environmental Officer South West Region and
representatives from the NSW Office of Environment and Heritage would
be notified. Works in the vicinity of the find would not recommence until
clearance has been received from the above RTA officers and the NSW
Office of Environment and Heritage.
All personnel on site would receive training in their responsibilities under
the National Parks and Wildlife Act 1974.

5.9 Non-Aboriginal heritage
A historic heritage assessment was undertaken during the Swan Hill Bridge
Planning Study by Heritage Concepts  Pty  Ltd (January 2009)  to contrast  the
impacts  of  different  route  options.  GHD  undertook  a  heritage  search  in
December 2010 to confirm the searches by Heritage Concepts. The results of
this assessment relevant to the proposal have been summarised below. A
copy  of  the  historic  heritage  assessment  report  is  found  in  the  Technical
Supplement.

5.9.1 Methodology
Searches of the following heritage databases were undertaken to identify
heritage items and places in the vicinity of the proposal:

National Heritage List.
Commonwealth Heritage List.
Register of the National Estate.
NSW State Heritage Register.
RTA s170 Heritage and Conservation Register.
Wakool Local Environmental Plan 1992.

5.9.2 Existing environment
The existing Swan Hill Bridge is the only heritage item located in the vicinity of
the proposal, as the results from database searches in Table 5.11 confirm. The
bridge is recognised for its heritage values on three different heritage
registers.
Table 5.11: Summary of heritage items

Register/List Result
National Heritage List No items on the list are located in the vicinity of the proposal.
Commonwealth Heritage No items on the list are located in the vicinity of the proposal.
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Register/List Result
List
Register of the National
Estate

The Swan Hill Bridge (listed as the Murray River Road Bridge) is
listed on this register and is located about 100 metres to the
north of the proposal.

NSW State Heritage
Register

The Swan Hill Bridge (listed as the Swan Hill-Murray River Road
Bridge) is listed on this register and is located about 100 metres
to the north of the proposal.

RTA s170 Heritage and
Conservation Register

The Swan Hill Bridge (listed as the Swan Hill-Murray River Road
Bridge) is listed on this register and is located about 100 metres
to the north of the proposal.

Wakool Local
Environmental Plan 1992

No items listed on the LEP are located in the vicinity of the
proposal.

In addition to the above search results, the site on which the Federal Hotel is
located may be an area of archaeological potential due to the original hotel
(built in 1889) being located on this site.

5.9.3 Environmental impacts and constraints
The following potential impacts have been identified based on the concept
design  of  the  proposal  and  currently  available  details  on  the  likely
construction methodology:

The proposal  would not  result  in  any direct  impacts  to any known non-
Aboriginal heritage items.
The proposal would avoid any impacts to the area of archaeological
potential at the Federal Hotel.
Visual  impact  on  the  heritage  bridge  due  to  the  close  proximity  of  a
new modern bridge.
Potential for impact to unexpected finds during construction.

5.9.4 Future assessments
In  addition  to  the  above,  an  environmental  impact  assessment  for  the
proposal would consider the following:

Impacts of any change of use of the existing Murray River Bridge on its
heritage significance, when the future use of the bridge has been
determined.
The need to meet any legislative requirements, permits or approvals
relating to changing the use of the existing bridge when the future use
of the bridge has been determined.
Significance of the visual impact of the proposal on the heritage values
of  the  existing  bridge  when  the  design  of  the  new  bridge  is  more  fully
resolved.
Impacts to Non-Aboriginal heritage associated with the relocation of
utilities when this information becomes available.

5.9.5 Recommendations
Detailed design

The  design  of  the  new bridge  would  minimise  the  visual  dominance of
the new bridge on the heritage listed bridge.
The  detailed  design  of  the  proposal  would  be  responsive  to  the
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assessment  of  the  visual  impact  of  the  new  bridge  on  the  heritage
values of the existing bridge.

Construction

If  archaeological  remains  are  uncovered  during  the  works,  all  works
must cease in the vicinity of the material/find and the RTA’s Senior
Environmental Officer must be contacted immediately.
In the event that it becomes apparent that the proposal would be likely
to  result  in  a  relic  being  discovered,  exposed,  moved,  damaged  or
destroyed,  works  would  not  proceed  unless  an  excavation  permit  has
been obtained under section 139 of the Heritage Act 1977.

5.10 Land use and property

5.10.1 Existing environment
Land on the NSW side of the Murray River is largely undeveloped and is used
for agriculture or in some cases is undeveloped Crown Land and other Crown
Land reservations. However, some development has occurred along the
Swan Hill-Moulamein Road. The following land uses are located in the vicinity
of the proposal area on the Swan Hill-Moulamein Road:

Federal Hotel: 100 metres east of the existing bridge on the northern side
of the road.
Cornerstone community property: 250 metres east of the existing bridge
on the southern side of the road.
Masonry business: 300 metres east of the existing bridge on the southern
side of the road.
Pickerings Transport: 400 metres east of the existing bridge on the
southern side of the road.
Wamba Wamba community: 175 metres to the north of the road behind
the Federal Hotel.
Industrial estate: located about one kilometre east of the existing bridge
and also about 400 metres north of the road.

Other  uses  are  located  beyond  the  proposal  area  on  the  Swan  Hill-
Moulamein Road including Murray Downs River Cruises, Murray Downs
Houseboats and Marina, Murray Downs Homestead property, the Murray
Downs development comprising a resort and golf course and some
residential properties.

5.10.2 Environmental impacts and constraints
The following potential impacts have been identified based on the concept
design  of  the  proposal  and  currently  available  details  on  the  likely
construction methodology:

Impact upon a section of the Cornerstone community land located on
the southern side of  the Swan Hill-Moulamein Road.   This  impact would
avoid buildings on the site.
Minimal impacts on other neighbouring land uses as much of the works
would be located within existing road reserve or on vacant land.
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5.10.3 Future assessments
In  addition  to  the  above,  an  environmental  impact  assessment  for  the
proposal would consider the following:

Development plans for further residential properties at Murray Downs
resort, the services and infrastructure required for this development and
how the proposal responds to these needs.
The  current  status  of  the  former  Travelling  Stock  Reserve  along  the
Murray River riparian zone.
Impacts  to  land  use  associated  with  a  construction  compound  and
water quality treatment basins when the locations of these have been
identified.
Impacts  to  land  use  associated  with  access  to  the  Murray  River  for
construction of piers.
Impacts  to land use associated with the relocation of  utilities  when this
information becomes available.

5.10.4 Recommendations
Pre-construction

All property acquisition would be undertaken in accordance with the
RTA’s Land Acquisition Policy.
Compensation would be negotiated in accordance with the Land
Acquisition (Just Terms Compensation) Act 1991.

5.11 Socio-economic

5.11.1 Existing environment
A  Regional  Economy  Report  was  completed  by  Essential  Economics  (June
2007) and a Social Impact Assessment by AECOM (May 2009) to contrast the
socio-economic  impacts  of  different  route  options.   A  copy  of  the  Regional
Economy  Report  and  the  Social  Impact  Assessment  can  be  found  in  the
Technical Supplement.

Community profile

The  population  of  the  Swan  Hill  township  in  2006  was  9702,  while  the
population of the neighbouring Wakool Shire Council  area in 2006 was 4362.
The  two  census  collection  districts  directly  affected  by  the  proposal  had  a
population of  568 in  2006.  The population in  Swan Hill  is  expected to remain
steady for the next 20 years, while the population in Wakool Shire is expected
to  decline  slightly.  This  decline  is  not  expected  at  Murray  Downs  as  new
residential  development in  this  area has been proposed and would result  in
an increase in population.

In 2006, the most common industries of employment for residents of Swan Hill
were school and education (6.8 per cent), hospitals (5.3 per cent), cafes,
restaurants and takeaway food services (3.9 per cent), supermarket and
grocery  stores  (3.5  per  cent)  and  road  freight  transport  (2.7  per  cent).  The
industry structure of Swan Hill from the 2006 census outlines the important role
Swan Hill plays as a regional centre serving a large catchment on both sides
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of the border.

The most common industries of employment for Wakool Shire are
predominately  in  the  agricultural  area,  with  23.1  per  cent  in  sheep,  beef
cattle  and  grain  farming,  4.9  per  cent  in  fruit  and  nut  farming  and  3.4  per
cent in dairy cattle farming. The only two non-agricultural industries in the top
five are school education (5.0 per cent) and local government administration
(3.5 per cent).

Local and regional economy

The  agricultural  sector  is  vital  to  the  regional  economy  as  Swan  Hill  is
considered  to  be  a  centre  for  the  sale  and  distribution  of  produce  for  the
surrounding area. This connection across the Murray River is considered to be
important  on  a  regional  and  national  level  due  to  the  large  percentage of
the nation’s produce which is generated in Northern Victoria and the Riverina
area of NSW.

The agricultural sector in the Swan Hill-Wakool region is predicted to continue
to expand on the back of substantial growth in the past decade. The area of
land  under  production  has  doubled  in  the  past  decade  and  a  further
doubling is expected to 50,000 hectares of land. This growth would be driven
by  strong  growth  in  a  range  of  industries,  but  particularly  the  almond  and
olive industries.

5.11.2 Environmental impacts and constraints
The following potential impacts have been identified based on the concept
design  of  the  proposal  and  currently  available  details  on  the  likely
construction methodology:

Changes to traffic and access, visual amenity and land use.
Impacts on amenity associated with changes to traffic and access,
noise and vibration, air quality and visual impacts during construction.
Short-term increase in local employment opportunities.
Short-term increase in trade for local businesses such as
accommodation providers, food retailers, fuel retailers and
entertainment providers.
Positive  impact  on  the  regional  economy  due  to  improved  heavy
vehicle access across the Murray River.

5.11.3 Future assessments
In  addition  to  the  above,  an  environmental  impact  assessment  for  the
proposal would consider the following:

The role of the Murray River as a source of drinking and irrigation water
and the potential impact of construction on these uses.
The  socio-economic  impacts  of  the  proposal  associated  with  the
construction compounds and water treatment basins when the
locations of these are determined.
The  socio-economic  impacts  of  the  proposal  associated  with  the
relocation of utilities when this information becomes known.
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5.11.4 Recommendations
Pre-construction

Relevant  stakeholders  would  be  provided with  sufficient  information  to
enable  them  to  understand  the  likely  nature,  extent  and  duration  of
construction activities.
A community information and consultation program would be
undertaken to ensure local communities are aware of the construction
programs and activities, and are able to communicate with the project
team.

5.12 Air quality

5.12.1 Existing environment
Air  quality  monitoring  has  not  been  undertaken  for  the  proposal  and  no  air
quality monitoring is routinely undertaken within the Wakool local government
area.  A  search  of  the  National  Pollutant  Inventory  for  the  2008  to  2009
reporting  period  (NPI,  2010)  for  Murray  Downs  (postcode  area  2734)  and
Swan Hill (postcode area 3585) identified 16 air pollutant substances from
seven sources. The indicative top sources of air pollutants included:

Dairy product manufacturing.
Mineral, metal and chemical wholesaling.
Water supply, sewerage and drainage services.
Cropping.
Unimproved pasture.
Improved pasture.

The main source of emissions impacting upon air quality in the vicinity of the
proposal is motor vehicles which are associated with the existing highway
and the township of Swan Hill.

5.12.2 Environmental impacts and constraints
The following potential impacts have been identified based on the concept
design  of  the  proposal  and  currently  available  details  on  the  likely
construction methodology.

Construction

Air quality impacts would result from construction activities including:
Clearing of vegetation.
Stripping, stockpiling and managing of topsoil.
Earthworks,  leading  to  the  creation  of  airborne  dust,  especially  in
dry and windy conditions.
Road sub-grade preparation and road pavement works.
Transport and handling of soils and materials.
Use of construction vehicles and equipment leading to the
creation of exhaust fumes.

Impacts from dust settlement upon adjacent residences resulting from
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dust generating construction works. Impacts would include the soiling of
washing and surfaces. Substantial dust generation could result in health
impacts  to  nearby  receivers.  Air  quality  impacts  as  a  result  of  dust
generation would be short-term (during the construction phase only).
Temporary air quality impacts from emissions, such as exhaust fumes,
generated by the operation of machinery and other construction
vehicles.  The  impact  of  these  emissions  would  be  limited  to  the
construction phase.
Impacts  to  nearby  residential  dwellings  from  odours  that  would  be
generated  during  the  application  of  asphalt.  The  impacts  of  odour
during construction would be limited to asphalt-laying activities.
Short-term potential air quality impacts to nearby residents during
construction.

Operation

No  impacts  to  air  quality  would  result  from  the  proposal  given  it  is  not
expected to increase traffic volumes through the area.
Air  quality  improvements  may  result  due  to  a  reduction  in  vehicle
emissions. The alternate crossing provided by the proposal would
eliminate  the  need  for  vehicles  to  wait  idling  to  cross  the  river,  which
currently  occurs  at  the  existing  bridge  give  way  sign.  This  would
potentially decrease vehicle emissions.

5.12.3 Recommendations
The following recommendations are provided to address the known potential
impacts of the proposal and to further investigate the constraints identified for
future assessment.

Construction

If the proposal proceeds, the CEMP would detail the materials, methods
and monitoring arrangements to manage air quality. Any monitoring
would  comply  with  the  NSW  Office  of  Environment  and  Heritage
guidelines for the Sampling and Analysis  for  Air  Pollutants  in  NSW (DEC,
2007).  Any  conditions  of  licences  or  approvals,  in  relation  to  maximum
air pollutant levels, would be complied with.
Exposed surfaces would be watered regularly to minimise dust emissions.
Stabilisation of disturbed surfaces would take place as soon as
practicable.
All construction plant and machinery would be fitted with emission
control devices complying with Australian design standards.
Construction plant and equipment would be maintained in a good
working condition in order to limit impacts on air quality.
Plant and machinery would be turned off when not in use.
No  burning  of  timbers,  waste  or  other  combustible  materials  would
occur.
Work activities would be reprogrammed if the mitigation measures are
not adequately restricting dust generation.
During periods of high winds, dust generating activities would cease.
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Stockpiled materials would be covered or stored in areas not subject to
high wind.
Construction facilities and site sheds would be designed and operated
to minimise the emission of dust, smoke, and other substances.
Local residents would be advised of hours of operation and duration of
works  and  supplied  with  a  contact  name  and  number  for  queries
regarding air quality.

5.13 Climate change

5.13.1 Overview
Climate  change  refers  to  the  warming  temperatures  and  altered  climatic
conditions associated with the concentration of gases in the atmosphere,
known as greenhouse gases. There is a need to understand how these
potential changes can impact future climatic conditions and the effect they
could have on all existing and future projects and infrastructure.

The  Intergovernmental  Panel  on  Climate  Change  has  produced  climate
change projections. In Australia, both the Commonwealth Scientific and
Industrial Research Organisation (CSIRO) and the Bureau of Meteorology
have produced regional downscaled projections for Australia from these
projections. In 2008 the NSW Government published refined climate change
projections for each region in NSW.

5.13.2 Existing environment
Existing climate

The Swan Hill area receives an average annual rainfall of 310.1 millimetres.
Rainfall is spread throughout the year evenly with a maximum in November.

The mean maximum temperature for Swan Hill is 23.7 degrees Celsius with the
mean minimum temperature for Swan Hill being 9.2 degrees Celsius.

Climate change

The  former  DECCW  (now  the  NSW  Office  of  Environment  and  Heritage),  in
partnership with the Climate Change Research Centre at the University of
New South Wales, has developed regional climate projections for NSW based
on  preliminary  analyses  of  global  modelling  data  (DECCW  2010).  The
projections  have  been  developed  for  ‘State  Plan  regions’  throughout  NSW.
The proposal occurs in the Riverina Murray Region, which lies in the drainage
basin of the Murray, Murrumbidgee and Lachlan rivers and their tributaries.

By 2050 annual rainfall in the Riverina Murray Region is projected to decrease,
with a shift in pattern from winter-dominant to summer-dominant rainfall.

Winter rainfall is likely to decrease by 20 to 50 per cent. The southern parts of
the region are likely to experience the greatest reductions in winter rainfall.

By  2050  rainfall  in  spring  and  autumn  is  also  expected  to  decrease,  with
declines of up to 50 per cent. The south-west of the region is likely to be most
affected.  Evaporation  is  projected  to  increase  in  spring  and autumn,  which
would further  reduce the availability  of  stored water  and moisture in  the soil
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profile.

Summer rainfall is likely to increase by between 10 and 20 per cent over most
of the region, with the greatest increases occurring in the eastern Riverina
and South-west Slopes.

Rainfall events are likely to become more intense, causing altered flooding
regimes. However, this would be influenced by factors such as soil moisture,
water levels in major water storages and the timing of rainfall events.

By  2050  daily  temperatures  are  projected  to  increase  by  1.5  to  3  degrees
Celsius for all seasons. Night-time temperatures are also projected to increase,
but to a lesser extent than daily temperatures.

5.13.3 Potential impacts of climate change on the proposal
The following potential impacts have been identified based on the concept
design  of  the  proposal  and  currently  available  details  on  the  likely
construction methodology.

The potential climate changes predicted for the Riverina Murray Region may
result in some of the following impacts. They are not a site-specific assessment
and are illustrative only. The impacts described are not exhaustive for the
study area and proposal.

Construction

Increases in temperatures may reduce work capacity and increase the
risk of heat stress for site workers. There may be impacts to various
construction activities such as laying of asphalt and concrete paving.

Increased  summer  rainfall  may  result  in  flooding  and erosion  impacts  on
the site and associated sediment loss. Potential overtopping of
construction sedimentation basins could occur during extreme rainfall
events.  Alterations  to  construction  timing  may  occur  as  a  result  of
changed climate patterns.

Operation

Increases in temperature may affect the integrity of pavement, bridges
and  other  structures  in  the  long-term.  This  may  occur  either  directly  or
through evaporative changes and changes in soil moisture content and
soil  instability,  which  in  the  long  term  may  impact  on  the  foundations  of
structures, softening of pavements, and road rutting.

Changes in rainfall intensity may result in the following impacts in the long-
term:

Increased potential for localised flooding.
Drainage and stormwater impacts.
Aquaplaning (cars sliding in pooled water on the road).
Changes  to  pest  and  weed  species  and  distribution,  and
alterations to ecosystem services.
Erosion impacts, resulting in sediment loss from the site.
Watercourse impacts, including changes to channel structure and
other characteristics resulting from changed hydrological
conditions.
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Potential overtopping of swale drains (during extreme rainfall
events).

5.13.4 Potential impacts of the proposal on climate change
The  emission  of  greenhouse  gases  is  believed  to  be  the  main  instrument
driving increased temperatures and other associated indicators of climate
change.

The following potential impacts have been identified based on the concept
design  of  the  proposal  and  currently  available  details  on  the  likely
construction methodology.

Construction

Impacts of the proposal on climate change would include the release of
greenhouse gases (including carbon dioxide, nitrous oxide and methane)
as a result of the following construction activities:

Carbon dioxide may be generated from land clearing
(decomposition of cleared vegetation).
Carbon dioxide and nitrous oxide would be generated from liquid
fuel  use  in  plant  and  vehicles  (diesel,  petrol)  in  construction,
disposal and transport of materials.
Methane from landfilling any carbon based waste, and possible
fugitive emissions from the use of natural gas.
Various greenhouse gas emissions associated with the materials
used in construction of the road.

Operation

No increase in vehicle emissions is  anticipated as a result of the proposal
given the proposal would not result in an increase in vehicles.

The  emission  of  greenhouse  gases  would  occur  through  the  use  of
streetlights. The amount of emissions from these sources would be
dependent on the number, type and electricity source for the lights.

5.13.5 Future assessment
In  addition  to  the  above,  an  environmental  impact  assessment  for  the
proposal would consider the following:

Further  information would be provided on how the designs  have taken
into consideration the impacts of climate change.

5.13.6 Recommendations
The following recommendations are provided to address the known potential
impacts of the proposal and to further investigate the constraints identified for
future assessment.

Detailed design

Detailed design, including drainage requirements, would take into
consideration the effect of climate change on the proposal.
Investigations into opportunities for reducing greenhouse emissions
during construction and operation of the proposal would be undertaken
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during the detailed design phase.

Construction

Delivery of materials with full loads would be undertaken from local
suppliers where possible.
Appropriately  sized  construction  equipment,  plant  and  vehicles  would
be used.
Frequent servicing of equipment would be undertaken to ensure
optimal performance, and to ensure down time is minimised (which can
improve overall efficiency).
The  layout  of  access,  machinery  and  facilities  would  be  designed  to
minimise movement and vegetation clearing.
Intelligent vehicle use, such as not leaving the engine idling when not in
use, would be implemented.
Investigation  of  alternative  fuels  and  power  sources  to  be  used  would
be undertaken and implemented, where appropriate.
Energy efficiency and related carbon emissions of vehicle and plant
equipment should be considered, where possible.
Material  and  waste  supply  and  departure  scheduling  would  be
undertaken to optimise full loads and minimise required vehicle trips.
Minimisation of clearing of natural vegetation in the road design process
would be considered and undertaken where feasible.

Operation

Energy-efficient lighting would be used, where appropriate.
Investigation of alternative power sources would be undertaken where
appropriate (eg solar power).

5.14 Demand on resources

5.14.1 Environmental impacts and constraints
The following potential impacts have been identified based on the concept
design  of  the  proposal  and  currently  available  details  on  the  likely
construction methodology.

Direct use of a number of resources as a result of the activities proposed,
including:

Resources associated with the operation of construction
machinery, and motor vehicles. This includes a variety of resources,
the major one being fossil fuels.
Material required for road surface and bridge construction,
including road base, guard rails, paints, solvents, asphalt, spray
seal, sand, concrete, aggregate, steel etc.
Fill required to meet design levels.
Construction water (for concrete and dust suppression).

Initial estimates of materials required by the proposal are:
9300 cubic metres of fill.
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700 cubic metres of sub-base.
950 cubic metres of base.
260 cubic metres of asphalt.
100 cubic metres of crushed rock for paths.
Quantity of concrete would be subject to detailed bridge design.

Use of non-renewable resources such as metals and fuels. The materials
required during the proposed construction works are not currently
restricted resources.

Water use for construction activities. The amount of water required
during the construction phase is currently unknown. The impacts on
water supplies during construction would be reduced through the use of
water captured within the sediment basins where possible. Potable
water  would  only  be  used  in  the  event  water  in  the  sediment  basins  is
not  available  either  due  to  its  quality  or  the  amount  available.  Water
sources for the construction phase would be determined during detailed
design, including any approvals required under all relevant legislation.

5.14.2 Recommendations
The following recommendations are provided to address the known potential
impacts of the proposal and to further investigate the constraints identified for
future assessment.

Construction

Water captured in construction sediment basins would be reused for
dust suppression, watering of landscaped areas and any other suitable
construction activity, where feasible.
Procurement would endeavour to use materials and products with a
recycled  content  where  that  material  or  product  is  cost  and
performance effective.
Excavated material would be reused on-site for fill where feasible.
Any  additional  fill  material  required  would  be  sourced  from
appropriately licensed facilities.
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6 Summary of recommendations
This section provides a summary of the recommendations provided in the
environmental investigation.  This includes recommendations relating to future
investigations and assessments to further characterise and evaluate the
potential impacts of the proposal when more information on design and
construction  becomes  available.   The  summary  also  includes
recommendations relating to the mitigation and management of potential
impacts that can be foreseen based on the concept design of the proposal.

6.1 Future assessments
A future environmental impact assessment for the proposal would assess the
following impacts in addition to those identified in this environmental
investigation.

Factor Impacts

Terrestrial
ecology

Impacts  to  vegetation,  habitat  and  species
associated with a construction compound and water
quality treatment basins when the locations of these
have been identified.
Impacts  to  vegetation,  habitat  and  species
associated with access to the Murray River for
construction of piers.
Impacts  to  vegetation,  habitat  and  species
associated with the relocation of utilities when this
information becomes available.
Impacts  to  connectivity  along  the  riparian  corridor
when the design of the bridge is more fully resolved.
The need for the installation of glider poles, based on
an assessment of the ability of squirrel gliders to safely
cross the vegetation gap and the bridge when the
design of the bridge is more fully resolved.

Aquatic
ecology

Impacts to aquatic vegetation, habitat, species and
endangered ecological communities associated with
access  to  the  Murray  River  for  the  construction  of
piers.
Impacts  to  the  bed  of  the  Murray  River,  habitat,
species and endangered ecological communities
associated with piling when the construction method
is more fully resolved.
Impacts  to  the  water  quality  of  the  Murray  River,
habitat, species and endangered ecological
communities associated with piling when the
construction method is more fully resolved.
Impacts  to  the  water  quality  of  the  Murray  River,
habitat, species and endangered ecological
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Factor Impacts
communities associated with construction of the
bridge superstructure and decking when the
construction methodology is more fully resolved.
Impacts  to  fish  passage  associated  with  the
construction of piers when the methodology is more
fully resolved.  This would include consideration of the
scheduling of works relative to the main fish migration
period  (September  to  December)  and  the  use  of  silt
curtains or similar controls for sediment.

Soils, erosion,
sedimentation
and water
quality

Impacts  on the river  bank associated with access  to
the  Murray  River  for  construction  of  piers  when
construction methodology is more fully resolved.
Risk of flooding associated with stockpile locations
when these have been properly identified.
Stabilisation methods for embankment during
construction.
Impacts of water quality treatment basins when the
locations of these have been identified.
Impacts on groundwater when the occurrence and
location of aquifers become known.

Traffic and
access

Impacts of construction vehicle access to stockpile
and compound locations when these have been
properly identified.
Impacts on usage, access and safety for vessels on
the Murray River during construction and operational
phases, once designs and construction methodology
are more fully resolved.
Identification of the load limitations of the proposed
new bridge when the design of the bridge is more
fully resolved.
More detailed description and assessment of the
impacts  of  the  proposed  new  bridge  on  heavy
vehicle movements and local traffic routes.

Hydrology Impacts  of  a  flood  event,  occurring  during
construction, on the proposal area and its ancillary
facilities, when these have been properly identified.
Further  details  on  the  design  of  the  proposed
embankment  and  impacts  of  the  proposed  new
embankment on the area’s hydrology, noting that
proposal criteria are exceeded for downstream flood
flows.
Further detail on the design of the embankment
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Factor Impacts
culverts/bridge structures, once the designs are more
fully resolved.
Impacts to existing drainage lines in the vicinity of the
proposal.
Further detail on the existing catchment and impacts
on  the  catchment,  including  upstream  and
downstream hydrology and environments.
Impacts of the temporary structures used for
construction of the new bridge once the designs and
construction methodology are more fully resolved.

Noise and
vibration

The potential for construction to cause structural
damage  would  need  to  be  confirmed  once
construction methods have been finalised. Vibration
generated  by  construction  would  be  modelled  and
subsequently measured at sensitive receivers to
ensure the risk of structural damage is reduced.

Noise and vibration impacts on sensitive receivers
associated with piling when the piling method is more
fully resolved.

Operational  noise  impact  assessment  based  on  the
NSW Office of Environment and Heritage “NSW Road
Noise Policy” (DECCW 2011), which is to come into
effect from 1 July 2011.

Identification of proposed construction and
operational noise attenuation measures and
assessment of the impacts of each.

Visual
amenity

The scale and magnitude of landscape impacts
when the design of the bridge is more fully resolved.
The scale and magnitude of visual impacts when the
design of the bridge is more fully resolved.
Impacts to visual amenity and landscape character
associated with permanent water quality treatment
basins when the locations of these have been
identified.
Impacts to visual amenity and landscape character
associated with the relocation of utilities when this
information becomes available.

Aboriginal
heritage

The cultural heritage significance of the Murray River,
the proposal area and surrounds in accordance with
consultation requirements outlined in the RTA
Procedure for Aboriginal Cultural Heritage
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Consultation and Investigation.

Detailed investigation of ‘Area of Archaeological
Significance No. 2’, in accordance with permit
requirements of the National Parks and Wildlife Act
1974 and consultation requirements outlined in the
RTA Procedure for Aboriginal Cultural Heritage
Consultation and Investigation.

Impacts  to  Aboriginal  heritage  associated  with  a
construction compound and water quality treatment
basins when the locations of these have been
identified.

Impacts to Aboriginal heritage associated with
access to the Murray River for construction of piers.

Impacts to Aboriginal heritage associated with the
relocation of utilities when this information becomes
available.

Non-
Aboriginal
heritage

Impacts  of  any change of  use of  the existing Murray
River Bridge on its heritage significance, when the
future use of the bridge has been determined.
The need to meet any legislative requirements,
permits  or  approvals  relating  to  changing  the  use  of
the existing bridge when the future use of the bridge
has been determined.
Significance  of  the  visual  impact  of  the  proposal  on
the heritage values of the existing bridge when the
design of the new bridge is more fully resolved.
Impacts to Non-Aboriginal heritage associated with
the relocation of utilities when this information
becomes available.

Land use and
property

Development plans for further residential properties at
Murray Downs resort, the services and infrastructure
required for this development and how the proposal
responds to these needs.
The current status of the former Travelling Stock
Reserve along the Murray River riparian zone.
Impacts to land use associated with a construction
compound and water quality treatment basins when
the locations of these have been identified.
Impacts  to  land  use  associated  with  access  to  the
Murray River for construction of piers.
Impacts to land use associated with the relocation of
utilities when this information becomes available.
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Socio-
economic

The  role  of  the  Murray  River  as  a  source  of  drinking
and  irrigation  water  and  the  potential  impact  of
construction on these uses.
The socio-economic impacts of the proposal
associated with the construction compounds and
water treatment basins when the locations of these
are determined.
The socio-economic impacts of the proposal
associated with the relocation of utilities when this
information becomes known.

Climate
change

Further information would be provided on how the
designs have taken into consideration the impacts of
climate change.

6.2 Recommendations
The following recommendations are provided to address the known potential
impacts of the proposal and to further investigate the constraints identified for
future assessment.  These recommendations would be considered and
adopted where appropriate in any future environmental impact assessment
for the proposal.

Impact Environmental safeguards

Terrestrial
ecology

Detailed design

Detailed design would minimise the width of
clearing through the riparian corridor as much as
possible in  order  to maintain the ability  of  fauna
to  move  through  the  study  area.  Particular
attention  would  be  given  to  Squirrel  Gliders,
which may occur in the study area.
A suitably qualified ecologist would be engaged
during the detailed design phase to ensure that
opportunities for gliders to move through the
study area are maintained by the proposal.
Detailed design would investigate ways to
maintain and encourage fauna passage under
the bridge between the bank of the river and
the bridge abutment (approximately a 50 metre
distance).  A minimum height of one metre
between the underside of the bridge deck and
the  ground  surface  should  be  maintained  to
promote the movement of fauna through the
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proposal area.
Lighting would be designed to direct light down
to the road and minimise light spill thus reducing
the disorientation of nocturnal species moving
through the area.

Pre-construction

A weed management plan would be prepared
prior  to  works  commencing.  The  plan  would  be
implemented before, during and after the works,
to  prevent  the  spread  of  introduced  species
within the proposal site.
A rehabilitation plan would be developed with
the aim of improving and maintaining the extent
and quality of existing native vegetation at the
site. The rehabilitation plan would use River Red
Gum of local provenance combined with local
understorey and native grass species

Construction

Pre-clearing surveys for threatened species to
determine their presence on site. This survey
would include surveys  of  habitat  trees  for  native
fauna species that may be nesting or roosting in
them.
Any  fauna  found  during  pre-clearing  surveys
would  be  removed by  an  ecologist  licensed  by
the NSW Office of Environment and Heritage and
translocated to similar nearby habitat away from
the impact zone.
All vegetation to be retained would be clearly
marked on site plans. All staff would be inducted
and informed of the limits of vegetation clearing
and  the  areas  of  vegetation  to  be  retained.
Should additional clearing be required, the RTA’s
Senior Environmental Officer, South West Region
would be contacted to determine the need for
further environmental impact assessment.
Protective  fencing  would  be  erected  on  site  to
indicate  the  limits  of  clearing  prior  to  clearing.
The  fencing  would  be  positioned to  protect  the
drip-line  of  retained  trees  from  compaction.  No
machinery movement or the stockpiling of
material  is  to  be  within  the  drip-line  of  any
retained trees.
Loss  of  large  old  trees  and  habitat  trees  would
be avoided wherever possible.
Habitat trees would be removed between
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January and August to avoid breeding and
torpor seasons for some fauna species where
feasible. If habitat trees are to be removed
outside  of  this  period  a  two  stage  clearing
process is to be used (see below).
Trees  to  be  removed  would  be  appropriately
marked  prior  to  their  removal.  Habitat  trees
would be distinguished from other trees.
Trimming  the  limbs  of  mature  trees  would  be
utilised in favour of the removal of the entire tree,
where practicable.
Where  habitat  trees  require  removal,  a  two-
stage  clearing  process  would  be  employed  so
that  hollow-bearing  trees  are  left  standing  for  a
minimum  of  24  hours  following  clearing  of
surrounding vegetation. A qualified ecologist
licensed by the NSW Office of Environment and
Heritage would be present onsite during the
removal of dead and/or hollow-bearing trees.
The two stage clearing process would involve:
Stage 1

Clearly mark all trees containing hollows
which are to be removed.
Clear non hollow-bearing trees, shrubs and
groundcover first.
Allow habitat trees to remain standing
overnight (at minimum).

Stage 2
After  at  least  one  night,  habitat  trees  would  be
removed following the steps below.

A spotter would be present at each tree to
be removed to look for signs of animal
movement in the tree to be cleared. The
spotter  should  be  able  to  communicate
directly with plant operators.
Prior to clearing an excavator or loader
would ‘knock’ the trunk as high up the tree
as  possible  several  times,  wait  at  least  30
seconds and repeat this process several
times.
If taking the tree down in stages, remove
non-hollow-bearing limbs first, then remove
hollow-bearing limbs.
Once the hollow-bearing limbs or habitat
tree  are  on  the  ground,  the  spotter  must
check  each  hollow  for  signs  of  wildlife
before the next limb/tree is removed.
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Any trees to be felled would be relocated
nearby  to  provide  coarse  woody  debris  as
habitat for ground-dwelling fauna in consultation
with an ecologist.
Any logs  to be removed would be relocated to
similar adjacent habitat in consultation with an
ecologist.
Any loss  of  hollow-bearing trees  would be offset
by the installation of nest boxes, at a ratio of one
nest box for each hollow removed. The nest
boxes  would  be  installed  one  month  prior  to
construction, in order to give fauna species that
may  be  utilising  the  hollows  a  chance  to
relocate of  their  own accord.  Nest  boxes would
be designed for fauna species affected by the
removal  of  hollows  and  located  at  the
appropriate canopy height to prevent
colonisation by exotic bird species. The location
and  installation  of  the  nest  boxes  would  be
undertaken by a suitably qualified ecologist.
The riverbank and adjacent land in the vicinity of
the bridge would be stabilised and revegetated
with locally native species.
Disturbed and cleared areas, including the road
reserve, would be revegetated with
recommended species to re-establish fauna
habitat links as much as possible.
Replanting  after  works  are  completed  would
focus on establishing eucalypts and
revegetating with shrubs and grasses in
accordance with the rehabilitation plan.
Replanting would provide linkages through
existing gaps in woodland cover.
Planting of River Red Gum trees to rehabilitate
the  study  area  would  be  undertaken  using  a
ratio of 2:1 (planted:removed). Plantings would
be done in accordance with the rehabilitation
plan.
Access tracks, parking of vehicles, stockpile or
storage of any material would be restricted to
designated areas within the proposal area.
Stockpile  and  parking  areas  would  be
determined  prior  to  the  beginning  of
construction to ensure disturbance of vegetation
is minimised.
All  construction  plant  and  equipment  would  be
cleaned using appropriate methods prior to
entering the proposal site to ensure no foreign
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disease, soil or organic matter including seeds
are transported into the proposal site.
Declared noxious weeds would be managed
according to requirements under the NSW
Noxious Weeds Act 1993. All noxious weeds and
exotic plant species removed would be disposed
of at a licensed landfill facility.
Topsoil potentially containing weed propagules
would be removed from the proposal site and
disposed of at a licensed landfill facility. Weed
infested or contaminated topsoil would not be
reused for the proposed works or for
revegetation works and would not be stockpiled
adjacent to any areas of native vegetation.

Aquatic
ecology

Detailed design

Foundation structures for the bridge not located
in the river  would be set  back from the channel
banks and the riparian zone as much as possible
to reduce impact on the riparian margin and
bank stability.
Where possible the bridge structure would be
designed to  minimise  the  amount  of  shading  to
the waterway, which could impede fish passage
where possible. Design considerations that would
allow more light to pass through the bridge, such
as grated walkways, would be incorporated in
the bridge design where possible.
Bridge  piers  would  be  designed  to  avoid  the
formation  of  large  scale  turbulence  or  the
erosion of the bed and banks of the river.

Construction

Silt  curtains  would  be  installed  only  where
necessary,  and  would  not  be  left  within  the
waterway  for  any  longer  than  necessary,  to
minimise impacts to fish moving through the
study area.
Where possible construction of bridge piles with
associated silt curtains would be staged to
minimise disturbance to the waterway and to
allow fish passage around construction zones.
Where possible, bridge construction during the
main fish migration period September to
December would be avoided to minimise any
disturbance of migration.
Exclusion zones would be established during
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construction to prevent access by construction
personnel to parts of the Murray River. Temporary
barriers would be erected around the perimeter
of construction areas. The barriers would be
erected prior to construction activities
commencing and would be maintained for the
duration of construction works.
Snags disturbed as a result of the proposal would
not  be removed,  but  would be relocated within
the river  away from the proposal  in  consultation
with I&I NSW.
An  incident  management  procedure  would  be
developed  to  include  appropriate  sampling
methodology to determine the extent of aquatic
habitat  disturbance.   This  would  include  a
protocol of post incident water quality
monitoring  of  daily  sampling  (as  a  minimum,
more often if appropriate) until the contaminant
is  no  longer  considered  to  be  a  threat.
Monitoring  would  be  performed  by  a  suitably
qualified aquatic biologist.

Soils, erosion,
sedimentation
and water
quality

Detailed design

Groundwater and local soil conditions would be
investigated and assessed during geotechnical
surveys.
Ensure the drainage system would capture and
adequately  treat  oil  or  chemical  spills  on  the
bridge and road approaches.
Incorporate outlet dissipaters to reduce flow
velocities to acceptable levels at discharge
locations.
Consider short term construction controls (eg
construction sediment basins) and long term
drainage design (eg permanent stormwater
basins) to address runoff and scouring.
The location and sizing requirements for the
temporary  sediment  basins  would  be  based  on
the  guidelines  and  procedures  set  out  in  the
publication ‘Managing Urban Stormwater: Soil
and Construction Volume 1’ (Landcom 2004)
and ‘Managing Urban Stormwater, Soils and
Construction, Volume 2D, Main Road
Construction’ (DECC 2008).
A soil conservationist from the RTA’s erosion,
sedimentation and soil conservation consultancy
services register would be consulted during



Replacement Murray River bridge crossing at Swan Hill  100
Environmental investigation

Impact Environmental safeguards
detailed design. All  recommendations are to be
considered for incorporation during detailed
design.

Pre-construction

If the project proceeds a Construction
Environmental Management Plan (CEMP) would
be  prepared  prior  to  the  commencement  of
construction and would incorporate a soil and
water management plan. This plan would:

Incorporate specifications outlined in
‘Managing  Urban  Stormwater,  Soils  &
Construction, Volume 1’ (Landcom 2004)
and ‘Managing Urban Stormwater, Soils
and Construction, Volume 2D, Main Road
Construction’ (DECC 2008).
Include an erosion and sedimentation
control plan and a maintenance schedule
for on-going maintenance of temporary
and permanent sedimentation controls.
Include  details  of  the  flood  response  and
evacuation  procedure  for  the  proposal  in
the event of a flood.

A  rehabilitation  plan  would  be  prepared  for
areas disturbed during the works in accordance
with the RTA Specification R178. This would
identify appropriate methods for stabilising and
progressively revegetating disturbed soils.

Construction

The management of erosion and sediment
control  would  be  in  accordance  with  the  RTA
QA  Specification  G38  Soil  and  Water
Management (Soils and Water Management
Plan) and the RTA Erosion and Sediment
Management  Procedure.  The  plan  would
incorporate specifications outlined in the NSW
Erosion  and  Sediment  Control  Handbook  No.  2,
identify areas requiring management controls,
and would include inspections and checklist
sheets.  This  would  be  reviewed  by  an  RTA
Environmental Officer prior to the
commencement of works.
Construction would be managed in accordance
with the Blue Books 1 and 2D; ‘Managing Urban
Stormwater,  Soils  &  Construction,  Volume  1’
(Landcom 2004) and ‘Managing Urban
Stormwater,  Soils  and  Construction,  Volume  2D,
Main Road Construction’ (DECC 2008).
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Existing natural channels and vegetation would
be maintained to reduce scouring.
Weather  forecasts  would  be  checked  daily  to
ensure that high risk soil and erosion activities are
not  undertaken  immediately  prior  to  or  during
high rainfall or wind events.
Sufficient time would be allowed to vacate and
clean up the site and install additional erosion
controls where required, prior to the
commencement of heavy rainfalls.
Works  would  not  be  undertaken  when  there  is
the potential for flooding to occur. All  plant and
equipment would be moved to ground not
impacted  by  flooding  as  a  result  of  the  1  in  20
year  flood  event  and  in  accordance  with  the
flood response and evacuation procedure.
A soil conservationist from the RTA’s erosion,
sedimentation and soil conservation consultancy
services register is to be engaged to regularly
inspect works throughout the construction phase.
Revegetation activities would be carried out
progressively to limit the areas that are exposed.
All stockpiles would be designed, established,
operated and decommissioned in accordance
with the RTA’s Stockpile Management
Procedures 2001.
On-site storage of hazardous substances or
dangerous goods (fuel, oil and chemicals) would
be minimised. If such on-site storage is necessary,
it would occur within an impervious bunded area
a minimum of 40 metres away from:

Rivers, creeks or any areas of concentrated
water flow.
Flooded or poorly drained areas.
Slopes greater than 10 per cent.

All oils, potentially hazardous liquids and
chemicals  would  be  stored  in  a  bunded  area.
The  bunded  area  would  be  large  enough  to
hold the contents of the largest container stored
inside the bund, plus 20 per cent of its volume.
A site specific spill containment/contamination
management plan would be developed,
integrated into any future CEMP and
communicated to all staff prior to the
commencement of the works.
Fuelling of machinery would be carried out
within appropriately bunded areas.
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Vehicle  wash-down  and/or  cement  truck
washout would occur in a designated bunded
area.
An emergency spill kit would be kept onsite at all
times.  All  staff  would  be  inducted  into  the
incident emergency spill procedure and made
aware of the locations of the emergency spill kit.
Should a spill occur during construction, the
incident  emergency  spill  procedure  would  be
implemented, and an RTA Environmental Officer,
South  West  Region  notified  as  soon  as
practicable.
Removal  of  trees  from the  river  banks  would  be
avoided wherever possible to ensure the stability
of  the  banks  is  not  jeopardised.  Where  tree
removal is necessary, the stump and roots would
be  retained  to  maintain  the  stability  of  the  river
bank where possible.
Embankment  stabilisation  would  occur  as  soon
as  possible  to  prevent  erosion  in  accordance
with the erosion and sedimentation control plan.
Erosion and sediment control measures would be
maintained until the works are complete or areas
are stabilised. All erosion and sediment control
structures would be removed once the site has
been rehabilitated.
Disturbed areas outside the new bridge structure
footprint would be restored at the completion of
works.
Application of fertilisers for revegetation of
disturbed  areas  would  not  occur  immediately
before a predicted rainfall event.
The  use  of  silt  curtains  would  be  considered  for
works on the river bank or river bed. The position
of silt curtains would not interfere with fish or boat
passage.

Traffic and
access

Construction

A detailed traffic management plan (TMP)
would  be  prepared  in  accordance  with  the
RTA’s  Traffic  Control  at  Work  Sites  Manual  2003,
and  approved  by  the  RTA  prior  to
implementation.  The  TMP  would  provide  a
comprehensive and objective approach to
minimise any potential impacts on road network
operations during construction and to maintain
traffic safety.
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The traffic management plan would include
such measures as providing safe access points to
work areas from the adjacent road network,
providing safety barriers where necessary,
imposing temporary speed restrictions when
necessary, maintaining adequate sight distance,
and displaying prominent warning signage.
Construction traffic would enter/exit the
construction  zone  only  in  areas  designated  for
this purpose in the traffic management plan.
Disruptive works such as utility adjustments along
the  road,  would  be  scheduled  to  take  place
generally outside of peak commuting periods to
minimise road user delays.
Should  connecting  streets  or  roads  need  to  be
closed temporarily during construction,
alternative  access  would  be  provided via  other
local roads. Any detours would be clearly
signposted.
Any disruption to access would be notified in
advance  in  accordance  with  the  RTA’s
Community  Involvement  Practice  Notes  and
Resource Material 1998.
Property access would be maintained at all
times. This may require the temporary relocation
of driveways while permanent improvement
works are made. Where changes to access
arrangements are necessary, the RTA would
consult with the owners and tenants about
alternate access arrangements. Details of
access provision to individual properties would
be shown on the construction plans.
Property access points would be separated from
work areas (for example, through the installation
of fencing) to ensure safety.
Pedestrian access along Swan Hill-Moulamein
Road to the existing bridge would be maintained
at  all  times.  Details  of  this  would  be  included  in
the traffic management plan.
All  potential  changes  to  river  traffic  conditions
would  be  communicated  to  the  NSW  Maritime
Authority before the changes are implemented.
Changes  would  not  be  implemented  before  a
response has been received from NSW Maritime.
During  construction,  a  river  channel  would  be
open  at  all  times  to  allow  vessels  to  progress
through the construction area safely.
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Through negotiation between the contractor
and  NSW  Maritime  the  channel  would  be
marked with appropriate port and starboard
buoys at no less than 100 metres either side of
the construction area.
The contractor would negotiate with NSW
Maritime to establish a 4 knot zone to ensure the
safety of occupants of the vessels using the river
in  the  vicinity  of  the  works.  This  reduced  speed
would  lessen  the  impact  of  wash  and  speed  in
the construction area.
Construction  works  ahead  signage  would  be
erected on the starboard side of the channel on
the approach to the bridge and would be made
visible to boaters at 30 metres. Signage would be
displayed  on  the  bridge  visible  to  boaters  at  30
metres.
Relevant stakeholders such as businesses and
recreational groups using the river would be
notified of any changes to river traffic conditions
as a result of the bridge works. Signage would be
erected at prominent locations as part of the
notification process.

Hydrology Construction

Impacts  to  river  hydrology  due  to  the
construction of temporary structures within the
Murray River to assist in the construction and
installation of the bridge piers and deck.
Erosion and sedimentation impacts due to flood
events during the construction phase (see
section 5.3).
Interruption of existing overland flows due to the
capture of water via site specific sediment
controls, such as sedimentation basins, to
manage erosion and sedimentation impacts
during construction (see section 5.3).

Operation

Impacts to river hydrology resulting from the
construction of three bridge piers within the
Murray River and the construction of the earthen
embankment, which would present unnatural
barriers to river flows.
Impacts  to  flood  depths  due  to  construction  of
the proposed bridge and road approach. Figure
5.6  shows  the  changes  in  depths  of  flood  flows
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with the construction of the new bridge and
road  approach  compared  to  the  existing  flood
flows. Modelled impacts include:

Decrease in flood depth of between 50
and 100 millimetres on the northern side
(downstream)  of  the  proposed bridge  and
road approach. This exceeds the design
criteria  for  the  proposal,  which  was  to  limit
impacts to no greater than 50 millimetres
(either increase or decrease) within 150
metres of the proposal (refer to Figure 5.6).
Increase in flood depth of 50 millimetres on
the  southern  side  (up  stream)  of  the
proposed bridge and road approach (refer
to Figure 5.6).

No  impacts  to  the  Federal  Hotel  or  the  Wamba
Wamba community property would result due to
the decrease in the depth of flood waters, by up
to 100 millimetres, on the northern side of the
embankment.
Access  during  flooding  would  not  change  from
the existing arrangement as the proposed
approach road would be designed to maintain
the existing access during flooding.
The  roadway  of  the  proposal  would  be
inundated by a maximum of 150 millimetres of
flood  water  along  about  240  metres  of  the
proposal during the 1 in 100 year flood event.

Noise and
vibration

Detailed design

During detailed design a noise assessment in
accordance with the Interim Construction Noise
Guideline (DECC 2009) would be completed.

Reasonable and feasible noise management
measures would be determined to reduce
construction and operational noise levels and
minimise the impacts.

Construction

A construction noise and vibration management
plan  would  be  prepared  and  implemented  to
minimise noise disturbance to sensitive receivers.

Consultation would occur with property
owners/residents and a communication path
would be provided directly to the contractor.

A management procedure would be developed
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to deal with noise and vibration complaints. Each
complaint  would  be  investigated  and,  where
noise and vibration levels are assessed as
exceeding the set limits, appropriate
amelioration measures would be put in place to
mitigate future occurrences.

Where reasonable and feasible, activities that
generate high noise levels would be substituted
with alternative processes that generate less
noise.

Plant on site would be strategically positioned to
reduce the emission of noise to the surrounding
neighbourhood and to site personnel.

Any unnecessary  noise would be avoided when
carrying out manual operations and when
operating plant.

Equipment not in use for extended periods during
construction work would be switched off.

All  equipment  used  on  site  would  be  in  good
condition and good working order.

Vehicles would be kept properly serviced and
fitted  with  appropriate  mufflers.  The  use  of
exhaust brakes would be eliminated, where
practicable.

Noise compliance monitoring for all equipment
and activities  on  site  would  be  undertaken  prior
to  the  commencement  of  work  on  site.  All
combustion engine plant, such as generators,
compressors and welders would be checked to
ensure they produce minimal noise, with
particular attention to residential grade exhaust
silencers.

Machines found to produce excessive noise
would  be  removed  from  the  site  or  stood  down
until repairs or modifications are made.

Where noise level exceedances cannot be
avoided, consideration would be given to
implementing time restrictions and/or providing
periods of respite for residents.

Should works be required outside standard
working hours, such as night works, the
procedures contained in the RTA’s Environmental
Noise  Management  Manual,  2001  “Practice
Notes vii – Roadwork’s Outside of Normal Working
Hours” would be followed.
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Noisy  works  are  to  be  programmed  to  occur
during standard hours where possible.

Vibration testing of actual equipment on site
would  be  carried  out  to  determine  acceptable
site-specific buffer distances to sensitive
receivers.

Additional vibration monitoring would be carried
out when construction activities are at the
nearest point to the potentially affected
receivers. This monitoring may signal to the
contractor  by  way  of  a  buzzer  or  flashing  light
etc, when levels approach/exceed the
recommended limits in nearby occupancies.

Where vibration is found to be excessive,
management measures would be implemented
to ensure vibration compliance is achieved.
Management measures may include
modification  of  construction  methods  such  as
using smaller rock breakers, establishment of safe
buffer zones and if necessary, time restrictions for
the most excessive vibration activities. Time
restrictions would be negotiated with affected
receivers.

A building condition inspection would be
undertaken prior to and after works, where
construction activities – including pile driving,
excavation by ripping, or dynamic compaction –
may cause damage through vibration or air blast
to nearby public utilities, structures, buildings and
their contents, or if the construction activity is
located within the buffer distances outlined in
Table 5.9.

Operation

The following general traffic noise mitigation
options are to be considered during detailed
design to minimise noise impacts at noise
sensitive receivers where noise exceedances are
predicted:

Buffer zones or setbacks.
Buffer  zones  and  vegetation  –  a  3-5  dBA
noise  reduction  can  be  achieved  if
setbacks are 30-50 metres and dense
vegetation exist.
Noise mounds, barriers, walls or fencing – a
5-15  dBA  reduction  can  be  achieved  but
these limit site accessibility and have visual
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impacts.
Low-noise pavement - a 2-5 dBA reduction
can be achieved.
Architectural treatment of neighbouring
properties.

Visual
amenity

Detailed design

The bridge would be architecturally designed to
complement the adjacent heritage structure.
The  new  bridge  would  not  emulate  the  existing
bridge but be of equal aesthetic standing.
The  structural  supports  for  the  bridge  would  be
visually permeable where possible so that views
are provided through the elements.
All elements would be designed to appear
visually slender where possible; views through the
structure would be preserved where possible
from  the  water’s  edge  and  the  top  of
embankments.
The  materials  used  would  respond  to  the  wider
local landscape character including the local
setting, existing bridge and river corridor.
Any fittings or fixtures including furniture, lighting,
railings and other elements would be integrated
with the bridge to complement the architectural
forms.
The  physical  footprint  of  the  area  of  impact
would be optimised to reduce impacts as much
as possible.

Construction

Landscaping  works  would  be  undertaken  as  soon
as possible to reduce visual impacts.

Aboriginal
heritage

Detailed Design

The  detailed  design  of  the  proposal  would  be
responsive to any cultural or archaeological
constraints identified in future assessments.

Construction

A cultural heritage management plan would be
prepared for the proposal.
If Aboriginal heritage items are uncovered during
the works all works in the vicinity of the find would
cease and the RTA’s Aboriginal Cultural Heritage
Advisor, Senior Environmental Officer South West
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Impact Environmental safeguards
Region and representatives from the NSW Office
of  Environment  and  Heritage  would  be  notified.
Works  in  the  vicinity  of  the  find  would  not
recommence until clearance has been received
from the above RTA officers and the NSW Office
of Environment and Heritage.
All  personnel  on  site  would  receive  training  in
their responsibilities under the National Parks and
Wildlife Act 1974.

Non-
Aboriginal
heritage

Detailed design

The design of the new bridge would minimise the
visual dominance of the new bridge on the
heritage listed bridge.
The  detailed  design  of  the  proposal  would  be
responsive to the assessment of the visual impact
of the new bridge on the heritage values of the
existing bridge.

Construction

If archaeological remains are uncovered during
the works,  all  works  must  cease in  the vicinity  of
the material/find and the RTA’s Senior
Environmental Officer must be contacted
immediately.
In the event that it becomes apparent that the
proposal would be likely to result in a relic being
discovered, exposed, moved, damaged or
destroyed, works would not proceed unless an
excavation permit has been obtained under
section 139 of the Heritage Act 1977.

Land use and
property

Pre-construction

All property acquisition would be undertaken in
accordance with the RTA’s Land Acquisition
Policy.
Compensation would be negotiated in
accordance with the Land Acquisition (Just
Terms Compensation) Act 1991.

Socio-
economic

Pre-construction

Relevant stakeholders would be provided with
sufficient information to enable them to
understand the likely nature, extent and duration
of construction activities.
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Impact Environmental safeguards

A community information and consultation
program would be undertaken to ensure local
communities are aware of the construction
programs and activities, and are able to
communicate with the project team.

Air quality Construction

If the proposal proceeds, the CEMP would detail
the materials, methods and monitoring
arrangements to manage air quality. Any
monitoring would comply with the NSW Office of
Environment and Heritage guidelines for the
Sampling and Analysis for Air Pollutants in NSW
(DEC,  2007).  Any  conditions  of  licences  or
approvals, in relation to maximum air pollutant
levels, would be complied with.
Exposed surfaces would be watered regularly to
minimise dust emissions.
Stabilisation of disturbed surfaces would take
place as soon as practicable.
All construction plant and machinery would be
fitted with emission control devices complying
with Australian design standards.
Construction  plant  and  equipment  would  be
maintained in a good working condition in order
to limit impacts on air quality.
Plant and machinery would be turned off when
not in use.
No  burning  of  timbers,  waste  or  other
combustible materials would occur.
Work  activities  would  be  reprogrammed  if  the
mitigation measures are not adequately
restricting dust generation.
During periods of high winds, dust generating
activities would cease.
Stockpiled materials would be covered or stored
in areas not subject to high wind.
Construction  facilities  and  site  sheds  would  be
designed and operated to minimise the emission
of dust, smoke, and other substances.
Local  residents  would  be  advised  of  hours  of
operation and duration of works and supplied
with  a  contact  name  and  number  for  queries
regarding air quality.
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Impact Environmental safeguards

Climate
change

Detailed design

Detailed design, including drainage
requirements, would take into consideration the
effect of climate change on the proposal.
Investigations into opportunities for reducing
greenhouse emissions during construction and
operation of the proposal would be undertaken
during the detailed design phase.

Construction

Delivery of materials with full loads would be
undertaken from local suppliers where possible.
Appropriately sized construction equipment,
plant and vehicles would be used.
Frequent  servicing  of  equipment  would  be
undertaken to ensure optimal performance, and
to  ensure  down  time  is  minimised  (which  can
improve overall efficiency).
The layout of access, machinery and facilities
would be designed to minimise movement and
vegetation clearing.
Intelligent vehicle use, such as not leaving the
engine  idling  when  not  in  use,  would  be
implemented.
Investigation of alternative fuels and power
sources to be used would be undertaken and
implemented, where appropriate.
Energy efficiency and related carbon emissions
of  vehicle  and  plant  equipment  should  be
considered, where possible.
Material and waste supply and departure
scheduling would be undertaken to optimise full
loads and minimise required vehicle trips.
Minimisation of clearing of natural vegetation in
the road design process would be considered
and undertaken where feasible.

Operation

Energy-efficient lighting would be used, where
appropriate.
Investigation of alternative power sources would
be undertaken where appropriate (eg solar
power).

Demand on
resources

Construction

Water captured in construction sediment basins
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Impact Environmental safeguards
would be reused for dust suppression, watering
of landscaped areas and any other suitable
construction activity, where feasible.
Procurement would endeavour to use materials
and  products  with  a  recycled  content  where
that material or product is cost and performance
effective.
Excavated  material  would  be  reused  on-site  for
fill where feasible.
Any  additional  fill  material  required  would  be
sourced from appropriately licensed facilities.

6.3 Conclusion
The existing Murray River Bridge at Swan Hill  restricts vehicle movements due
to its narrow width.  A give way sign is located on the NSW side of the bridge
to manage movements across the bridge.  The internal dimensions of the lift
span also represent a restriction to the passage of wide or high loads.

The existing Murray River Bridge at Swan Hill is currently undergoing major
rehabilitation  works  which  would  allow  the  bridge  to  continue  to  operate
without any restrictions for general access vehicles and B-Doubles in the short
to medium term. Over the longer term the introduction of high productivity
vehicles, including vehicles with higher mass limits, would require
strengthening  works  on  the  existing  bridge.  This  would  adversely  impact  on
the bridge’s heritage values and increase the maintenance costs for the
structure.

The proposal would rectify the limitations of the existing crossing and provide
a secure crossing for regional freight transport and the local community into
the future.

This environmental investigation has been prepared to consider the
environmental  constraints  and  potential  impacts  of  the  proposal.  It  is
intended to inform strategic land use planning around the NSW component
of a future crossing.

The environmental investigation has identified the potential environmental
impacts of the proposal based upon the concept design and what is known
of the likely construction methodology.  Safeguard and management
measures  have  been  developed to  respond to  these  impacts  and  minimise
the effects on receiving environments. These measures would be adopted as
appropriate in any future environmental impact assessment for the proposal,
should the proposal proceed.

Where details of the design of the proposal or the construction methodology
remain unresolved, the environmental investigation has also identified areas
for  further  investigation  and  assessment  in  any  future  environmental  impact
assessment for the proposal.

The environmental investigation will be placed on public display.  After review
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of  all  submissions  received,  the  RTA  will  inform  Wakool  Shire  Council  of  the
preferred  option  to  consider  for  inclusion  in  the  Wakool  LEP.  Should  the
proposal proceed towards construction, environmental assessment of the
proposal  would  be  carried  out  in  accordance  with  the Environmental
Planning and Assessment Act 1979.
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Terms and acronyms used in this
environmental investigation

Aboriginal cultural
heritage

The tangible (objects) and intangible (dreaming stories, songlines,
places) cultural practices and traditions associated with past and
present day Aboriginal communities.

Aboriginal object Any deposit, object or material evidence (not being a handicraft
made for sale), including Aboriginal remains, relating to the
Aboriginal habitation of NSW.

Aboriginal place Any  place  declared  to  be  an  Aboriginal  place  under  s.94  of  the
National Parks and Wildlife Act 1974.

Abutment An end support of a bridge.

Acid sulphate soils Naturally acid clays, mud and other sediments usually found in
swamps and estuaries. They may become extremely acidic when
drained and exposed to oxygen and may produce acidic leachate
run-off that can pollute waters and liberate toxins.

Activity This is broadly defined in the Environmental Planning & Assessment
Act 1979 and  includes  most  physical  undertakings  of  the  RTA  in
construction and maintenance of roads and road infrastructure
facilities. Activities are subject to assessment under Part 5 of the Act
(or  under  Part  3A  if  declared  by  the  Minister  for  Planning).  Acute
noise levels Road traffic noise levels.

Afflux An increase in water level resulting from a constriction in the flow
path.

Aggregate A uniform sized material from sand, gravel, rock or metallurgical slag
by screening, blasting or crushing. Used in concrete production and
for bitumen sealing.

AHD Australian Height Datum
The standard reference level used to express the relative height of
various features. A height given in metres AHD is essentially the height
above sea level. Mean sea level is set as zero elevation.

AHIMS Aboriginal heritage information management system.
A register of NSW Aboriginal heritage information maintained by the
NSW Office of Environment and Heritage.

Alignment The  geometric  layout  (eg  of  a  road)  in  plan  (horizontal)  and
elevation (vertical).

Aquifer Geologic formation, group of formations, or part of a formation
capable of transmitting and yielding quantities of water.

Backfill Fill replaced in an excavation.
Background noise
level

The ambient sound-pressure noise level in the absence of the sound
under investigation exceeded for 90% of the measurement period.
Normally equated to the average minimum A-weighted sound
pressure level.

Bank protection Devices  for  reducing  scour  by  sea  or  river  such  as  mattresses,
groynes, pegged down brushwood, plantings etc.

Carriageway The portion of  a roadway used by vehicles  including shoulders  and
ancillary lanes.

Catchment The area from which a surface watercourse or a groundwater system
derives its water.

CEMP Construction environmental management plan.
A  site  specific  plan  developed  for  the  construction  phase  of  a
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project to ensure that all contractors and sub-contractors comply
with the environmental conditions of approval for the project and
that environmental risks are properly managed.

Compound site Facilities used to support the operation of a construction site
including (but not limited to) site offices, workshops, delivery areas,
storage areas, crib sheds, staff vehicle parking, materials, plant and
equipment.

Critical habitat The habitat  that  is  necessary  for  the survival  or  recovery  of  a listed
wildlife species and that is identified as the species’ critical habitat in
the recovery strategy or in an action plan for the species.

CSIRO Commonwealth Scientific and Industrial Research Organisation

Culvert One or more adjacent enclosed channels for conveying a stream
below formation level.

Curtilage The land around a bridge, building or any structure or object which is
essential or contributes to the value, function and enjoyment of that
object (eg a heritage building and surrounding buildings and trees
that relate to it form an entire setting).

dBA Decibels  using  the  A-weighted  scale  measured  according  to  the
frequency of the human ear.

DBH Diameter at breast height.
DECC Department of Environment and Climate Change. Former name for

the NSW Department of Environment, Climate Change and Water.
DECCW NSW Department of Environment, Climate Change and Water.

Former name of the NSW Office of Environment and Heritage.

Design speed A nominal speed which determines the geometric design features of
a road.

Drainage Natural  or  artificial  means  for  the  interception  and  removal  of
surface or subsurface water.

Earthworks All operations involved in loosening, excavating, placing, shaping
and compacting soil or rock.

Embankment An earthen structure where the road (or other infrastructure)
subgrade level is above the natural surface.

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

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

Ephemeral Existing for a short duration of time.

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

FM Act Fisheries Management Act 1994 (NSW)

Grubbing The removal of roots or stumps from below ground level.

Heavy vehicle A heavy vehicle is classified as a Class 3 vehicle (a two axle truck) or
larger, in accordance with the Austroads Vehicle Classification
System.

Heritage Act Heritage Act 1977 (NSW)

Hydrology The study of rainfall and surface water runoff processes.

Impact Influence or effect exerted by a project or other activity on the
natural, built and community environment.
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ISEPP State Environmental Planning Policy (Infrastructure) 2007

LAeq The equivalent continuous sound level. This is the energy average of
the varying noise over the sample period and is equivalent to the
level of constant noise which contains the same energy as the
varying  noise  environment.  This  measure  is  a  common  measure  of
environmental noise and road traffic noise.

LALC Local Aboriginal Land Council

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

NPW Act National Parks and Wildlife Act 1974 (NSW)

OEH NSW Office of Environment and Heritage
Piling – bored A method of piling using drilling or boring.

Piling - driven A method of piling using a driving / hammering motion.

POEO Act Protection of the Environment Operations Act 1997 (NSW)

Receptor / receiver An environmental modelling term used to describe a map reference
point where the impact is predicted. A sensitive receptor is a home,
work place, school or other place where people spend some time.
An elevated receptor is a point above ground level.

Revegetation To  revegetate  an  area  by  direct  seeding  with  native  species  using
manual or technical means such as hydromulching, strawmulching
and tractor seeding.

Riparian Relating to the banks of a natural waterway.

RTA Roads and Traffic Authority of NSW
RTA QA Specifications Specifications developed by the RTA for use with roadworks and

bridgeworks contracts let by the RTA
Run-off That  part  of  the  rainfall  on  a  catchment  which  flows  as  surface

discharge past a specified point.

Scour The erosion of material by the action of flowing water.
SEPP State Environmental Planning Policy.

SEPP 14 State Environmental Planning Policy No.14 – Coastal Wetlands

Stockpile Temporarily stored materials such as soil, sand, gravel and
spoil/waste.

Terrestrial Living or growing on land (ie a terrestrial plant or animal).
Threatened As defined under the Threatened Species Conservation Act 1994,  a

species, population or ecological community that is likely to become
extinct or is in immediate danger of extinction.

TSC Act Threatened Species Conservation Act 1995 (NSW)

Turbidity A measure of light penetration through a water column containing
particles of matter in suspension.

Wakool LEP Wakool Local Environmental Plan 1992.

WARR Act Waste Avoidance and Resource Recovery Act 2001 (NSW)






