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Proposal 

Barham-Koondrook Bridge - Pedestrian pathway improvements 

Location 

Barham Koondrook Bridge over the Murray River between Barham (NSW) and Koondrook (Vic) 

Context 

Part 5 of the Environmental Planning and Assessment Act 1979 applies to the proposal. The addendum 
REF has been reviewed and considered against the requirements of sections 111 and 112 of the 
Environmental Planning and Assessment Act 1979. 

In considering the proposal this assessment has examined and taken into account to the fullest extent 
possible, all matters affecting or likely to affect the environment by reason of that activity as addressed in 
the addendum REF, and associated information. This assessment is considered to be in accordance 
with the factors required to be considered under clause 228 of the Environmental Planning and 
Assessment Regulation 2000. 

In addition, this assessment has considered impacts to threatened species, ecological communities and 
migratory species listed under the Federal Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act). The consideration of these matters is in accordance with the strategic assessment 
approval granted under the EPBC Act in September 2015. 

Discussion 

1. Significance of impact on the environment 

The proposal described in the addendum REF [and submissions report] will have some environmental 
impacts which can be ameliorated satisfactorily. This assessment has considered that these impacts are 
unlikely to be significant and therefore an environmental impact statement does not need to be prepared 
and approval for the proposal does not need to be sought under Part 5.1 of the Environmental Planning 
and Assessment Act 1979. Various safeguard and management measures are proposed. 

2. Significance of impact on NSW-listed biodiversity matters 

The assessment has considered the potential impacts of the proposal on critical habitat and on 
threatened species, populations or ecological communities or their habitats for both terrestrial and 
aquatic species as defined by the Threatened Species Conservation Act 1995 and the Fisheries 
Management Act 1994. 
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The proposal described in the addendum REF will not affect declared critical habitat. The proposal 
described in the addendum REF will not significantly affect threatened species, populations or ecological 
communities or their habitats. Therefore the concurrence of the Chief Executive of the Office of 
Environment and Heritage and a species impact statement is not required. 

3. Significance of impact on nationally listed biodiversity matters 

The assessment has considered the potential impacts of the proposal on threatened species, ecological 
communities and migratory species as defined by the EPBC Act. 

The proposal is not likely to significantly impact nationally listed threatened species, ecological 
communities or migratory species. 

4. Impacts to Commonwealth land and other matters of national environmental significance 

The assessment has also addressed the potential impacts on the proposal on other matters of national 
environmental significance and any impacts on Commonwealth land and concluded that there will be no 
significant impacts. Therefore there is no need for a referral to be made to the Australian Government 
Department of the Environment for a decision by the Commonwealth Minister for the Environment on 
whether assessment and approval is required under the EPBC Act. 

5. Quality of the addendum REF 

The addendum REF is considered to be of adequate quality and meets all relevant requirements. 
Improvements made to the addendum REF during the review process include: 

• The options analysis table was updated to reflect the analysis of options undertaken as part of 
the preparation of the Statement of Heritage Impact (SOHI) 
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Recommended 

Recommendation 

It is recommended that the proposal to undertake pedestrian pathway improvements to the Barham-
Koondrook Bridge over the Murray River between Barham (NSW) and Koondrook (Victoria) as described 
in the Barham-Koond rook Bridge - Pedestrian pathway improvements Addendum review of 
environmental factors dated May 2017 proceed subject to the implementation of all safeguards identified 
in the addendum REF and compliance with all other relevant statutory approvals, licences, permits and 
authorisations. 

This project determination will remain current for five years until May 2022 at which time it shall lapse if 
works have not been physically commenced. 

In accordance with the current Roads and Maritime Delegations Manual the appropriate delegated 
manager for this addendum REF is the Regional Maintenance Delivery Manager. 

Francis 

Environment Manager South West Region 

Determined in accordance with the above recommendation under delegated authority and in 
accordance with se tions 111 and 112 of the Environmental Planning and Assessment Act 1979: 

Date: 2-39,5-7"7 

Mitchell Judd 

Regional Maintenance Delivery Manager 

South West Region 

Attachments 

Barham-Koondrook Bridge - Pedestrian pathway improvements, Addendum review of environmental 
factors, May 2017 

Memo 3 



 

Roads and Maritime Services 

Barham-Koondrook Bridge – 
Pedestrian pathway improvements  
Addendum review of environmental 
factors 
April 2017 
 

Prepared by NGH Environmental and Roads and Maritime Services 
 
Copyright: The concepts and information contained in this document are the property of NSW 
Roads and Maritime Services. Use or copying of this document in whole or in part without the 
written permission of NSW Roads and Maritime Services constitutes an infringement of copyright. 
 
 



Document controls 

Approval and authorisation 

Title Pedestrian pathway improvements Addendum review of 
environmental factors 

Accepted on behalf of NSW 
Roads and Maritime 
Services by: 

Sam Millie 
Bridge Works Manager 

Signed: 

 

Dated:  

 

Document status 

Document status Date Prepared by Reviewed by 

Draft V1 24/02/2017 Gemma Barber Michial Sutherland 

Draft V2 27/03/2017 Gemma Barber  

Draft V3 5/04/2017 Gemma Barber Erwin Budde 

Final 26/04/17 Gemma Barber Erwin Budde 

 



 

Barham-Koondrook Bridge – Truss and Victorian Approach Span Restoration  
Addendum Review of Environmental Factors 

i

Executive summary 

The proposed modification 
Roads and Maritime Services (Roads and Maritime) propose to modify the Barham-Koondrook 
Bridge – Truss and Victorian Approach Span Restoration by building a pedestrian pathway on the 
outside of the existing upstream bridge truss (proposed modification). Key features of the proposed 
modification would include: 

 A new pedestrian pathway attached to the outside of the existing upstream bridge trusses and 
lift span 

 Installation of lighting on the bridge 

 Installation of a new lift span maintenance ladder  

 Removal of the existing bridge pathway barrier 

 Removal of one tree. 

The location of the proposed modification is shown in Figure 1-1. Section 3 describes the proposed 
modification in more detail. 

Background 
A review of environmental factors (REF) was prepared for the Barham-Koondrook Bridge – Truss 
and Victorian Approach Span Restoration in February 2016 (referred to in this addendum REF as 
the project REF). The project REF was placed on public display between 29 February 2016 and 18 
March 2016 for community and stakeholder comment. A submissions report, dated May 2016 was 
prepared to respond to issues raised. Pedestrian safety was raised during the display and 
addressed in the submissions report. 

Need for the proposed modification 
The proposed modification is needed to provide safe access across the bridge for pedestrians, 
cyclists and motorised scooters. The current pedestrian pathway is narrow and does not meet 
Australian Standards. Pedestrians need to enter the lift span vehicle travel lane with no separation 
from vehicular traffic. 

A safety audit was carried out by Roads and Maritime in March 2016. A corrective action request 
(CAR) rated the safety of pedestrians crossing the bridge as a high risk with a need to be reduced 
or eliminated. 

Proposal objectives and development criteria 
Section 2.3 of the project REF identifies the proposal objectives and development criteria that 
apply to the proposed modification. 

Additional objectives for the proposed modification include: 

 Maintain the heritage values of the bridge 

 Improve pedestrian safety  

 Minimise environmental impact 

 Minimise impact on the community  

 Design for low maintenance 

 Meet the growing needs of the local and travelling community into the future 
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 Cost efficiency.  

Options considered 
Seven options were identified for the proposed modification including: 

 Construction of a standalone pathway structure (located about 100 metres upstream) 

 Construction of a standalone pathway structure at the temporary bridge crossing location 
(located about 15 metres upstream) 

 Construction of a new pathway on the outside of the lift span (continued use of existing bridge 
pathway on other sections) 

 Construction of an external pathway on the outside of the existing bridge for the full length 

 Installation of pedestrian lights 

 Improved signposting, lighting and delineation 

 Do nothing, adopt the existing footpath arrangement. 

Statutory and planning framework 
The proposed modification is categorised as development for the purpose of road infrastructure 
facilities and is being carried out by or on behalf of a public authority. Under clause 94 of the 
ISEPP the proposed modification is permissible without consent. The proposed modification is not 
State significant infrastructure or State significant development. The proposed modification can be 
assessed under Part 5 of the EP&A Act. Consent from Council is not required. 
 
Roads and Maritime is the determining authority for the proposed modification. This Addendum 
REF fulfils RMS’ obligation under clause 11 of the EP&A Act to examine and take into account, to 
the fullest extent possible, all matters affecting or likely to affect the environment. 

Community and stakeholder consultation  
Roads and Maritime carried out extensive consultation with NSW OEH Heritage Division 
throughout the design and development stage of the proposed modification. This consultation 
started on the 15 April 2016 through to the 29 August 2016. It included six meetings and many 
emails and telephone conversations between OEH Heritage Division and Roads and Maritime 
representatives.  

Additionally, OEH Heritage Division placed the section 60 application on public exhibition for 21 
days, closing on 15 March 2017.  Six submissions were received by OEH, these will form part of 
the OEH SOHI approval.  

Roads and Maritime plan to consult with the Murray River Council and Gannawarra Council about 
the proposed modification. Consultation would continue with councils and the community while the 
work is being carried out. Future planned consultation activities are outlined in section 5 of the 
project REF. 

Environmental impact 
A number of potential environmental impacts from the proposed modification have been avoided or 
reduced during the design development and options assessment. The proposed modification as 
described in the addendum REF best meets the project objectives and would not detract from the 
State Heritage Listing of the asset. There would be minor impacts to non-Aboriginal heritage and 
landscape character and visual amenity. Safeguards and management measures as detailed in 
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this addendum REF would ameliorate or minimise these potential impacts. The proposed 
modification would also improve pedestrian safety. 

Justification and conclusion 
The proposed modification would ensure the long-term viability of the Barham-Koondrook Bridge 
by improving the safety of all types of pedestrians crossing the river, including pedestrians, cyclists, 
motor scooters and wheelchairs. The work would also maintain the integrity and functionality of a 
state heritage item.  

The benefits of the proposal are considered to outweigh the expected impact on the environment. 
Safeguards and management measures have been recommended to minimise the potential impact 
on the environment. 
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1 Introduction 

1.1 Proposed modification overview 
Roads and Maritime Services (Roads and Maritime) propose to modify the Barham-Koondrook 
Bridge – Truss and Victorian Approach Span Restoration by building a pedestrian pathway on the 
outside of the existing upstream bridge truss (proposed modification). Key features of the proposed 
modification would include: 

 New pedestrian pathway attached to the outside of the existing upstream bridge trusses and lift 
span 

 Installation of lighting on the bridge 

 Installation of a new lift span maintenance ladder 

 Removal of existing bridge pathway barrier 

 Removal of one tree. 

The location of the proposed modification is shown in Figure 1-1. Section 3 describes the proposed 
modification in more detail.  

A review of environmental factors (REF) was prepared for the Barham-Koondrook Bridge – Truss 
and Victorian Approach Span Restoration in February 2016 (referred to in this addendum REF as 
the project REF). The project REF was placed on public display between 29 February 2016 and 18 
March 2016 for community and stakeholder comment. A submissions report, dated May 2016 was 
prepared to respond to issues raised. 
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Figure 1-1: Proposed modification – project REF work area and proposed modification (Source: Roads and Maritime, 2017)
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LEGEND – Proposed modification 
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1.2 Purpose of the report 
This addendum review of environmental factors (REF) has been prepared by NGH Environmental 
on behalf of Roads and Maritime South West Region. For the purposes of this work, Roads and 
Maritime is the proponent and the determining authority under Part 5 of the Environmental 
Planning and Assessment Act 1979 (EP&A Act). 

This addendum REF is to be read in conjunction with the project REF and submissions report. The 
purpose of this addendum REF is to describe the proposed modification, to document and assess 
the likely impact of the proposed modification on the environment, and to detail protective 
measures to be implemented. 

The description of the proposed work and associated environmental impact has been undertaken 
in context of clause 228 of the Environmental Planning and Assessment Regulation 2000, the 
Threatened Species Conservation Act 1995 (TSC Act), the Fisheries Management Act 1994 (FM 
Act), and the Australian Government’s Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act).  

In doing so, the addendum REF helps to fulfil the requirements of Section 111 of the EP&A Act that 
Roads and Maritime examine and take into account to the fullest extent possible, all matters 
affecting or likely to affect the environment by reason of the activity. 

The findings of the addendum REF would be considered when assessing: 
 Whether the proposed modification is likely to result in a significant impact on the environment 

and therefore the necessity for an environmental impact statement to be prepared and approval 
to be sought from the Minister for Planning under Part 5.1 of the EP&A Act 

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

 The significance of any impact on nationally listed biodiversity matters under the EPBC Act, 
including whether there is a real possibility that the activity may threaten long-term survival of 
these matters, and whether offsets are required and able to be secured 

 The potential for the proposed modification to significantly impact any other matters of national 
environmental significance or Commonwealth land and therefore the need to make a referral to 
the Australian Government Department of the Environment for a decision by the 
Commonwealth Minister for the Environment on whether assessment and approval is required 
under the EPBC Act. 
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2 Need and options considered 

2.1 Strategic need for the proposed modification 
Chapter 2 of the project REF addresses the strategic need for the project, the project objectives 
and the options that were considered. The proposed modification described and assessed in this 
addendum REF is consistent with the strategic need for the project.  

The proposed modification is needed to provide safe access across the bridge for pedestrians, 
cyclists and motorised scooters. The current pedestrian pathway is narrow and does not meet 
Australian Standards. Pedestrians, cyclists, scooters and wheel chairs need to enter the lift span 
vehicle travel lane with no separation from vehicular traffic. 

A safety audit was carried out by Roads and Maritime in March 2016. One corrective action 
request (CAR) rated the safety of pedestrians crossing the bridge as high risk with a need for the 
safety risk to be reduced or eliminated. 

2.2 Proposal objectives and development criteria 
Section 2.3 of the project REF identifies the proposal objectives and development criteria that 
apply to the proposed modification. 

Additional objectives for the proposed modification include: 

 Maintain the heritage values of the bridge 

 Improve pedestrian safety  

 Minimise environmental impact 

 Minimise impact on the community  

 Design for low maintenance 

 Meet the growing needs of the local and travelling community into the future 

 Cost efficiency.  

2.3 Alternatives and options considered 

2.3.1 Methodology for selection of preferred option 
Roads and Maritime has been restoring the historic lift span bridge since April 2012. The work has 
included mechanical repairs to the lift span and replacing the NSW abutment and approach span. 

Roads and Maritime is currently carrying out the next stage of the restoration work. The inclusion 
of improved pedestrian access to ensure user safety and meet community needs and expectations 
is now planned. 

Seven options were identified for the proposed modification including: 

 Construction of a standalone pathway structure (located about 100 metres upstream) 

 Construction of a standalone pathway structure at the temporary bridge crossing location 
(located about 15 metres upstream) 

 Construction of a new pathway on the outside of the lift span (continued use of existing bridge 
pathway on other sections) 

 Construction of an external pathway on the outside of the existing bridge for the full length 

 Installation of pedestrian lights 
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 Improved signposting, lighting and delineation 

 Do nothing, adopt the existing footpath arrangement. 

Each option was analysed taking into consideration how well each option met the proposal 
objectives and a preferred option selected. 

2.3.2 Identified options 
Option One: Construction of a standalone pathway structure (located about 100 metres 
upstream), as shown in Figure 2-1. 

This option involves the construction of a separate pathway structure designed to meet current 
standards for users, including pedestrians, cyclists, motorised scooters and wheelchairs. 

This option would need a design that allows for river traffic to pass under, which could be achieved 
by: 
 Inclusion of a lift span  
 Design and construct the bridge high enough to allow river traffic to pass below. This would 

involve extended ramps on both sides to ensure required gradients are met to be suitable for 
all users.  

 

 
Figure 2-1: Option one – standalone pathway 
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Option Two: Construction of a standalone pathway structure at the temporary bridge crossing 
location (located about 15 metres upstream), as shown in Figure 2-2.  

The Barham-Koondrook Bridge restoration involves the installation of a temporary bridge alongside 
the existing bridge for a period of about 12 months while the restoration is being carried out.  When 
the temporary bridge is removed, both the temporary bridge approaches and piles could be used in 
the construction of a standalone pathway structure. 

This option would also need a design that allows for river traffic to pass under, which could be 
achieved by: 
 Inclusion of a lift span  
 Design and construct the bridge high enough to allow river traffic to pass below. This would 

involve extended ramps on both sides to ensure required gradients are met to be suitable for 
all users. 

 

 
Figure 2-2: Option two – Standalone pathway at temporary bridge location 
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Option Three: Construction of a new pathway on the outside of the lift span and continued use of 
the existing pathway on the other sections of the bridge, as shown in Figure 2-3.   

The existing pathway would pass from inside the trusses through to the outside of the lift span.  
This option would involve changes to the truss spans near the lift span so that pedestrians could 
access the new section of pathway. This would remove the need for pedestrians to walk on the 
travel lane of the lift span. 

 
Figure 2-3: Option three – Lift span pathway 
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Option Four: Construction of a new pathway on the outside of the existing bridge structure on the 
upstream side for the full length of the bridge, as shown in Figure 2-4. 

The pathway would be supported by extended cross girders on the outside of the bridge trusses. 
Sway braces would be modified to allow for longer cross girders and clearance under the braces 
for pedestrians. The pathway would have a separate section at the lift span to allow the lift span to 
operate normally with the pathway attached. Removal of the existing pathway barrier on the bridge 
would achieve additional travel lane width. 

 
Figure 2-4: Option four – Pathway on the outside of the Barham-Koondrook Bridge 
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Option Five: Installation of pedestrian lights   

Traffic lights would stop vehicles to allow pedestrian traffic to cross the lift span, as shown in Figure 
2-5. 

 
Figure 2-5: Option five – Installation of pedestrian lights 



 

Barham-Koondrook Bridge – Truss and Victorian Approach Span Restoration  
Addendum Review of Environmental Factors 

15

Option Six: Installation of improved signposting, lighting and delineation, as shown in Figure 2-6. 

 
Figure 2-6: Option six – Improved signposting, lighting and delineation  

 

Option Seven: Do nothing.  Maintain existing pedestrian arrangements. 

2.3.3 Analysis of options 
Table 2-1 provides a detailed analysis of the expected impact of each option. A summary of how 
each option meets the objectives of the proposal is provided after the table.
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Table 2-1 Detailed analysis of options  

Option 
Rank 

 Option 7 Option 6 Option 3 Option 1 Option 5 Option 2 Option 4 

Objective Criteria Do Nothing Improved 
Signposting, Lighting 
and Delineation 

External Pathway to 
the Outside of the Lift 
Span (continued use 
of existing bridge 
pathway in other 
sections) 

Standalone pathway 
structure (Approx. 
100m upstream) 

Installation of 
pedestrian lights 

Standalone pathway 
at temporary bridge 
location (approx. 15m 
upstream) 

External pathway 
constructed on the 
outside of the existing 
bridge for the full 
length 

Environment Landscaping 
and visual 
amenity 

No impact. Minor impact. Impact on the view 
and aesthetics of the 
existing bridge when 
viewed from 
upstream. 

This would link to the 
riverside boardwalk 
and provide 
opportunities for 
parkland 
development. It would 
have a negative 
impact on the view of 
the existing bridge 
from upstream and 
from the boat ramp 
precinct. 

Minor impact. Impact on the view of 
the existing bridge 
from the upstream 
viewing platform and 
boat ramp precinct. 

Provides a link to the 
existing river side 
pathways and 
provides an 
opportunity to install 
feature lighting on the 
bridge. 

Non-Aboriginal 
heritage 

No impact. Minor impact on the 
heritage bridge, the 
signs could be easily 
removed if required. 

Impact on the view 
and aesthetics of the 
existing bridge when 
viewed from 
upstream. 

There would be no 
impact on the bridge 
as the new structure 
would be outside the 
curtilage, there would 
however be a visual 
impact when the 
bridge is viewed from 
upstream. 

Minor impact with 
new infrastructure on 
bridge. 

This option would 
negatively impact on 
the view of the 
upstream side of the 
existing bridge and 
also be located within 
the curtilage of the 
existing bridge. The 
current walkway on 
the existing structure 
would need to be 
removed affecting the 
heritage fabric of the 
structure.  

Heritage truss 
aesthetics would be 
impacted, recessive 
design for the sway 
brace and balustrade 
proposed. 
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Option 
Rank 

 Option 7 Option 6 Option 3 Option 1 Option 5 Option 2 Option 4 

Objective Criteria Do Nothing Improved 
Signposting, Lighting 
and Delineation 

External Pathway to 
the Outside of the Lift 
Span (continued use 
of existing bridge 
pathway in other 
sections) 

Standalone pathway 
structure (Approx. 
100m upstream) 

Installation of 
pedestrian lights 

Standalone pathway 
at temporary bridge 
location (approx. 15m 
upstream) 

External pathway 
constructed on the 
outside of the existing 
bridge for the full 
length 

Aboriginal 
heritage 

No impact. No impact. No impact. Minor potential impact 
depending on the 
location. 

No impact. Minor potential 
impact. 

Existing bridge 
location with no 
additional disturbance 
to the existing bridge 
envelope. 

Community Accessibility / 
Useability 

Does not meet safety 
standard 
requirements and is 
unsafe, a recent 
Road Safety Audit 
has assessed the 
safety as high risk 
regarding pedestrian 
safety. This option 
does not meet 
community needs and 
safety expectations 
as there would be no 
separation between 
vehicles and 
pedestrians over the 
lift span. 

Does not meet safety 
standard 
requirements and is 
unsafe, a recent 
Road Safety Audit 
has assessed the 
safety as high risk 
regarding pedestrian 
safety. This option 
does not meet 
community needs and 
safety expectations 
as there would be no 
separation between 
vehicles and 
pedestrians over the 
lift span. 

Does not meet 
current standard 
width requirements 
and would not cater 
for all users including 
cyclists and 
motorised scooters 
due to poor access to 
the outside of the lift 
span from the existing 
walkway. Does not 
meet the community 
needs and safety 
expectations. 

Long ramps would be 
required to provide a 
suitable grade for the 
walkway which meets 
standards whilst still 
providing clearance 
for river traffic. 
Alternatively, a lift 
span could be 
constructed which 
has ongoing 
maintenance and 
operational 
requirements. The 
bridge may not meet 
the needs of all users 
with some choosing 
to utilise the existing 
bridge for 
convenience. 

Pedestrian lights 
would require 
pedestrian users to 
wait while traffic to 
clear and get the walk 
sign which could 
mean minor delays, 
safety requirements 
may not be met, 
especially as some 
users may not choose 
to wait.  

The pathway design 
to would meet current 
user standards 
including width and 
decking trips and 
slips tolerances. 
Improved safety 
would be achieved 
with separation of 
traffic and pedestrian 
users including 
cyclists and 
motorised scooters. 
This option would 
meet community 
expectations. 

Pathway design to 
would meet current 
user standards 
including width and 
decking trips and 
slips tolerances. 
Improved safety with 
separation of traffic 
and pedestrian users 
including cyclists and 
motorised scooters. 
This option meets 
community 
expectations. 
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Option 
Rank 

 Option 7 Option 6 Option 3 Option 1 Option 5 Option 2 Option 4 

Objective Criteria Do Nothing Improved 
Signposting, Lighting 
and Delineation 

External Pathway to 
the Outside of the Lift 
Span (continued use 
of existing bridge 
pathway in other 
sections) 

Standalone pathway 
structure (Approx. 
100m upstream) 

Installation of 
pedestrian lights 

Standalone pathway 
at temporary bridge 
location (approx. 15m 
upstream) 

External pathway 
constructed on the 
outside of the existing 
bridge for the full 
length 

Connectivity Does not meet safety 
standard 
requirements and is 
unsafe. This option 
does not meet 
community needs and 
safety expectations. 

Does not meet 
current safety 
standards and would 
not accommodate all 
users. This option is 
unsafe as it does not 
meet the community 
expectation of 
separation of traffic 
and pedestrian users. 

Does not meet 
current standard 
width requirements 
and would not cater 
for all users including 
cyclists and 
motorised scooters 
due to poor access to 
the outside of the lift 
span from the existing 
walkway. Does not 
meet the community 
needs and safety 
expectations. 

Long ramps would be 
required to provide a 
suitable grade if the 
pathway is to be 
constructed to allow 
river traffic access 
under. If the bridge is 
to be constructed just 
above major flood 
level a lift span would 
be needed which 
would have ongoing 
maintenance and 
operational 
requirements. The 
pathway across the 
river might still be the 
existing bridge which 
may present issues 
with user compliance. 

Pedestrian lights 
would provide a 
safety outcome for 
users of the walkway. 
Motorised scooters 
and cyclists may still 
have issues 
accessing the lift 
span from the 
walkway on the truss 
spans and may still 
choose to use the 
travel lanes with 
traffic. 

This option would 
connect with the 
proposed boardwalk 
and existing 
pedestrian 
infrastructure. 

Uses the existing 
pedestrian desire line 
(existing bridge 
location and preferred 
route) and would 
have connectivity with 
the river precinct 
boardwalk. 
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Option 
Rank 

 Option 7 Option 6 Option 3 Option 1 Option 5 Option 2 Option 4 

Objective Criteria Do Nothing Improved 
Signposting, Lighting 
and Delineation 

External Pathway to 
the Outside of the Lift 
Span (continued use 
of existing bridge 
pathway in other 
sections) 

Standalone pathway 
structure (Approx. 
100m upstream) 

Installation of 
pedestrian lights 

Standalone pathway 
at temporary bridge 
location (approx. 15m 
upstream) 

External pathway 
constructed on the 
outside of the existing 
bridge for the full 
length 

Useability Does not meet 
standard 
requirements unsafe. 
Does not meet 
community needs and 
safety expectations. 

Does not meet 
current safety 
standards and would 
not accommodate all 
users. This option is 
unsafe as it does not 
meet the community 
expectation of 
separation of traffic 
and pedestrian users. 

The walkway would 
not meet the 
requirements for all 
users as the existing 
pathway is narrow 
and the connection to 
the new path on the 
lift span would be 
difficult to negotiate 
for cyclists and 
motorised scooters. 

Long ramps to 
achieve suitable 
grades might result in 
users continuing on 
the existing pathway 
across river at the 
existing bridge which 
may present issues 
with user compliance. 

This option would 
provide a positive 
safety outcome for 
pedestrians if they 
choose to comply 
with the lights. 
Motorised scooters 
and cyclists would 
possibly still use the 
traffic lanes due to 
the problems 
accessing the lift 
span from the 
walkway on the 
trusses. The 
pedestrian lights 
would increase 
queuing and delays 
for vehicles using the 
bridge.  

This option would 
separate pedestrians, 
cyclists, and 
motorised scooters 
from vehicles and 
meet relevant codes 
and standards as well 
as the safety needs of 
the community.  

This option provides 
separation of 
vulnerable users from 
vehicles and meets 
current codes and 
standards. The option 
also connects with 
existing pedestrian 
facilities. 

Operability Road safety Both Road Safety 
Audits and WHS 
Safety in Design have 
ranked the current 
arrangements as a 
high safety risk to 
pedestrians. Does not 
meet current safety 
standards and cannot 
accommodate all 
users safely unsafe. 
This option does not 
meet community 
expectations. 

Both Road Safety 
Audits and WHS 
Safety in Design have 
ranked the current 
arrangements as a 
high safety risk to 
pedestrians. Does not 
meet current safety 
standards and cannot 
accommodate all 
users safely. This 
option does not meet 
community 
expectations. 

Both Road Safety 
Audits and WHS 
Safety in Design have 
ranked the current 
arrangements as a 
high safety risk to 
pedestrians. Does not 
meet current safety 
standards and cannot 
accommodate all 
users safely. This 
option does not meet 
community 
expectations. 

If constructed to meet 
current user 
standards this option 
allows for an increase 
in user numbers and 
caters for motorised 
scooters and cyclists 
and would create 
options for shared 
pathways. Allows for 
future.  

The use of traffic 
lights to separate 
vehicles and 
pedestrians would 
improve safety if 
users chose to 
comply with the lights. 
Cyclists and 
motorised scooters 
may still choose to 
utilise the traffic lanes 
which would not 
provide safety 
outcomes.  

This option would 
improve road safety 
and meet community 
expectations as 
pedestrians, cyclists 
and motorised 
scooters would be 
separated from 
vehicles.  

This option would 
improve road safety 
and meet community 
expectations as 
pedestrians, cyclists 
and motorised 
scooters would be 
separated from 
vehicles. 
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Option 
Rank 

 Option 7 Option 6 Option 3 Option 1 Option 5 Option 2 Option 4 

Objective Criteria Do Nothing Improved 
Signposting, Lighting 
and Delineation 

External Pathway to 
the Outside of the Lift 
Span (continued use 
of existing bridge 
pathway in other 
sections) 

Standalone pathway 
structure (Approx. 
100m upstream) 

Installation of 
pedestrian lights 

Standalone pathway 
at temporary bridge 
location (approx. 15m 
upstream) 

External pathway 
constructed on the 
outside of the existing 
bridge for the full 
length 

Functionality This option presents 
a high safety risk and 
does not cater for all 
users. The bridge is 
an important 
connection between 
the two villages either 
side of the bridge, 
they are seen as one 
community and the 
pathway in its existing 
arrangement does not 
allow for safe access 
for pedestrians, 
cyclists, and persons 
using mobility 
scooters. The bridge 
is also an important 
link for families with 
school aged children. 

Improved signage 
and delineations still 
presents a high safety 
risk and does not 
cater for all users. 
The bridge is an 
important connection 
between the two 
villages either side of 
the bridge, they are 
seen as one 
community, the 
pathway in its existing 
arrangement does 
allow for safe access 
for pedestrians, 
cyclists, and persons 
using mobility 
scooters. The bridge 
is also an important 
link for families with 
school aged children. 

This option presents 
a high safety risk and 
does not cater for all 
users. The bridge is 
an important 
connection between 
the two villages either 
side of the bridge, 
they are seen as one 
community, the 
pathway in its existing 
arrangement does not 
allow for safe access 
for pedestrians, 
cyclists, and persons 
using mobility 
scooters. The bridge 
is also an important 
link for families with 
school aged children. 

Building a new bridge 
would create a new 
pedestrian pathway 
which may not be 
preferred by users, 
some may still 
choose to use the 
existing structure for 
convenience. A lift 
span would need to 
be constructed if a 
low level structure 
was built, this would 
increase operational 
requirements and be 
a disruption to boats 
using the river.  

The installation of 
pedestrian lights 
would improve safety 
for pedestrians if they 
chose to wait for the 
lights. Some bridge 
users may not wait for 
the lights and cyclists 
and motorised 
scooters may still use 
the traffic lanes. 

If this option was a 
high level structure to 
allow passage of river 
traffic below long 
ramps would be 
required to meet 
required grades, 
these could be 
difficult to connect to 
the existing 
pedestrian network. A 
lift span would be 
required if a lower 
level structure was 
constructed. Having 
two lift span 
structures so close 
would have a 
negative effect on 
navigation and 
require both lift spans 
to be opened at the 
same time causing an 
increase in 
operational 
resources. 

This option meets 
user needs and 
safety requirements. 
It provides separation 
of traffic and 
pedestrian users and 
also provides an 
opportunity to widen 
the travel lanes on 
the truss spans with 
the construction of 
the proposed 
pathway on the 
outside of the truss 
span lengths. 
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Option 
Rank 

 Option 7 Option 6 Option 3 Option 1 Option 5 Option 2 Option 4 

Objective Criteria Do Nothing Improved 
Signposting, Lighting 
and Delineation 

External Pathway to 
the Outside of the Lift 
Span (continued use 
of existing bridge 
pathway in other 
sections) 

Standalone pathway 
structure (Approx. 
100m upstream) 

Installation of 
pedestrian lights 

Standalone pathway 
at temporary bridge 
location (approx. 15m 
upstream) 

External pathway 
constructed on the 
outside of the existing 
bridge for the full 
length 

Maintenance The existing decking 
material on the 
pathway is not the 
preferred surface for 
pedestrians, 
motorised scooters 
and cyclists and 
requires regular 
maintenance The 
community regard the 
regular disruptions 
caused by 
maintenance 
activities to be 
unacceptable with 
both traffic and 
pedestrians impacted. 

The existing decking 
material on the 
pathway is not the 
preferred surface for 
pedestrians, 
motorised scooters 
and cyclists and 
requires regular 
maintenance. The 
community regard the 
regular disruptions 
caused by 
maintenance 
activities to be 
unacceptable with 
both traffic and 
pedestrians impacted. 

The existing decking 
material on the 
pathway is not the 
preferred surface for 
pedestrians, 
motorised scooters 
and cyclists. The 
community regard the 
regular disruptions 
caused by 
maintenance 
activities to be 
unacceptable with 
both traffic and 
pedestrians impacted. 

The increase in 
bridges over the river 
would require 
additional 
maintenance. If a lift 
span structure was 
constructed there 
would be an increase 
in maintenance and 
operational 
requirements.  

The traffic lights 
would require 
ongoing maintenance 
and emergency 
response if the lights 
malfunction. 

A high level structure 
would require less 
maintenance than a 
lower structure with 
lift span. Separation 
of maintenance 
workers from the 
travel lanes provides 
a safer work space. 
The adoption of 
durable bridge 
materials including 
FRP (Fibre 
Reinforced Polymer) 
decking would also 
reduce the frequency 
of maintenance. 

Separation of 
maintenance workers 
from the travel lanes 
provides a safer work 
space. The adoption 
of durable bridge 
materials including 
FRP (Fibre 
Reinforced Polymer) 
decking would also 
reduce the frequency 
of maintenance. 

Network 
operations 

Pedestrians, mobility 
scooters and other 
vulnerable users 
impact the current 
operation and efficacy 
of the bridge with the 
sharing of the travel 
lanes. 

Pedestrians, mobility 
scooters and other 
vulnerable users 
impact the current 
operation and 
efficient of the bridge 
with the sharing of the 
travel lanes. 

Mobility scooters and 
cyclists using the 
travel lanes create 
short term delays for 
vehicles using the 
bridge which 
negatively impact on 
the efficiency of road 
network operations. 

This would improve 
the existing bridge 
operation as traffic 
would be separated 
from traffic, however, 
some motorised 
scooters and cyclists 
may still choose to 
use the existing 
structure for 
convenience.  

Traffic lights would 
impact on traffic flows 
with pedestrian light 
phasing causing 
delays and increased 
queuing.  

The provision for all 
pedestrian users 
including motorised 
scooters and cyclists 
to be separated from 
the travel lanes 
improves the 
efficiency of the 
bridge. This option 
meets both user 
needs and safety 
requirements. 

The provision for all 
pedestrian users 
including motorised 
scooters and cyclists 
to be separated from 
the travel lanes and 
improves the 
efficiency of the 
bridge and meets 
user needs and 
safety requirements. 
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Option 
Rank 

 Option 7 Option 6 Option 3 Option 1 Option 5 Option 2 Option 4 

Objective Criteria Do Nothing Improved 
Signposting, Lighting 
and Delineation 

External Pathway to 
the Outside of the Lift 
Span (continued use 
of existing bridge 
pathway in other 
sections) 

Standalone pathway 
structure (Approx. 
100m upstream) 

Installation of 
pedestrian lights 

Standalone pathway 
at temporary bridge 
location (approx. 15m 
upstream) 

External pathway 
constructed on the 
outside of the existing 
bridge for the full 
length 

Viability Value for 
money 

To do nothing as part 
of the current bridge 
restoration does not 
meet community 
expectations both 
regarding safety and 
connectivity of their 
two townships. 

Does not meet 
community 
expectations both 
regarding safety and 
connectivity of their 
two townships. 

This option would not 
provide best value for 
money as cyclists and 
motorised scooters 
would not be catered 
for. 

The construction cost 
of a second crossing 
would be high with 
either long ramps or 
lift span arrangement 
required to access 
allow for larger river 
traffic. 

The installation of 
lights would not 
provide value for 
money as cyclists and 
motorised scooters 
would not be catered 
for and there would 
be issues with traffic 
delays and user 
compliance.  

High construction 
costs which may be 
offset with a minimal 
saving from using 
temporary bridge 
infrastructure. 

Utilisation of the 
existing bridge 
structure and 
approaches provides 
cost savings over a 
separate standalone 
pathway option. The 
pathway fits in with 
the current bridge 
restoration project 
and would be built 
concurrently with the 
restoration work. The 
option would not 
negatively increase 
the operational 
requirements of the 
bridge. 

Socio-
economic 

To do nothing does 
not encourage non 
vehicle access 
between both 
townships on both 
sides of the river. 
Tourism and business 
development may be 
negatively affected. 

Does not encourage 
mobility between both 
sides of the river. 
Tourist development 
constrained. 

Pedestrian safety 
would be improved by 
choosing this options 
however cyclists and 
motorised scooters 
would have difficulty 
using the pathway.  

The cost of 
maintaining a second 
crossing would be 
high and this cost 
may be transferred to 
local government if 
ownership the 
structure was 
transferred.  

A negative impact on 
traffic flow and 
queuing caused by 
pedestrian light 
phasing could impact 
Barham's main 
shopping area. 

The connectivity of 
the towns across the 
river would be 
improved and 
community safety 
expectations would 
be met. The 
maintenance an 
operation costs would 
increase and there is 
a potential that the 
costs could be 
imposed on local 
government if 
ownership of the 
structure is 
transferred.  

The option improves 
connectivity for both 
villages either side of 
the river and 
improves functionality 
to operate as one 
community. The 
option aligns with the 
river precinct 
development and 
existing pedestrian 
infrastructure.  
Mobility and 
connectivity for the 
community and 
tourists is improved. 
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Option 
Rank 

 Option 7 Option 6 Option 3 Option 1 Option 5 Option 2 Option 4 

Objective Criteria Do Nothing Improved 
Signposting, Lighting 
and Delineation 

External Pathway to 
the Outside of the Lift 
Span (continued use 
of existing bridge 
pathway in other 
sections) 

Standalone pathway 
structure (Approx. 
100m upstream) 

Installation of 
pedestrian lights 

Standalone pathway 
at temporary bridge 
location (approx. 15m 
upstream) 

External pathway 
constructed on the 
outside of the existing 
bridge for the full 
length 

Freight and 
transport 

To do nothing would 
see a continuation of 
the current impact on 
traffic operation with 
pedestrian access on 
the travel lane on the 
lift span and mobility 
scooters and cyclists 
in the travel lane for 
the full length of the 
bridge causing minor 
delays Unsafe 
conditions are 
presented to motorist 
who are at risk of 
hitting pedestrians. 

Impact on traffic 
operation with 
pedestrian access of 
the travel lanes on 
the lift span section 
and mobility scooters 
in the travel lane for 
the full length of the 
bridge. 
 

Cyclists and 
motorised scooters 
would still need to 
use the travel lanes of 
the bridge which has 
a negative impact on 
freight and transport 
access. 

Freight and transport 
operations would 
experience and 
positive effect as 
there would be less 
disruptions from 
pedestrians, cyclists 
and motorised 
scooters. 

The operation of the 
traffic lights would 
delay traffic and 
increase queue 
lengths. This would 
be impacted further 
as motorised scooter 
and cyclists are still 
likely to cross the 
bridge in the traffic 
lanes. 
 

There would be a 
positive impact on 
freight and transport 
with improved 
efficiency from the 
separation of users. 

There would be a 
positive impact on 
freight and transport 
with improved 
efficiency from the 
separation of users. 

 

 

Legend 

Good 3  

Fair 2  

Poor 1  
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Option one: A standalone pathway structure, about 100 metres upstream, would meet the 
proposal objectives to improve pedestrian safety, maintain heritage values and in terms of safety 
would meet the needs of the community into the future.  

Given this option involves building a new structure, it would have an impact on the environment 
and would have high construction costs. There would be an impact on the visual amenity and 
reduced function of the State Heritage register listed asset. The location would also be 
inconvenient for some of the community being so far away from existing pedestrian infrastructure 
and normal route of travel. This option is not considered to be the preferred option.  

Option two: A standalone pathway using the approaches and pylons of the temporary bridge 
could provide some construction cost savings, however would still be costly. This option would 
improve pedestrian safety, meet the needs of the community into the future and have minimal 
impact on the community given the location is reasonably convenient. This option however, would 
have an impact on the heritage values of the bridge given its location would be close to the bridge 
and affect the amenity and views from the upstream side. To allow river traffic access it would 
need to be quite high or have a lift span. This option would present a safety issue for river traffic 
needing to navigate through each set of pylons. This option is not the preferred option. 

Option three: This option requires access to the lift span pathway through the truss to the outside 
of the lift span. This option does not meet several proposal objectives with heritage values of the 
bridge impacted by changes to the De Burgh truss and maintenance of the bridge decking would 
still be needed. This option does not meet current safety standards or the needs of the community 
into the future. This option is not the preferred option. 

Option four: Constructing an external pathway on the outside of the existing bridge for the full 
length would improve pedestrian safety by meeting appropriate Australian standards and would 
meet the needs of the community into the future. This option is designed for low maintenance, 
would have minimal impact on the environment and the pathway location is convenient and the 
preferred route for pedestrians. The design of the pathway has been designed to minimise the 
impact on the heritage values of the bridge. This is the preferred option.   

Option five: Installation of pedestrian lights would improve pedestrian safety, however this option 
requires pedestrians to use the lights to be fully successful. The pedestrian lights would cause 
traffic disruption with queuing likely while pedestrians are crossing the bridge.  This would not meet 
the community needs into the future and would require maintenance of the decking. This option is 
not the preferred option. 

Option six: Improving signposting, lighting and delineation would not have an impact on the 
environment and would be low cost. This option however would not provide suitable safety 
improvements for pedestrians, mobility scooters, and cyclists as there would be no separation from 
traffic. Overall, this option would not meet the needs of the community into the future.  

Option seven: Doing nothing maintains the heritage values of the bridge, would not have an 
impact on the environment and would not cost any money. However, this option, does not meet the 
proposal objectives to improve pedestrian safety, is not designed for low maintenance, continues 
to have an impact on the community and does not meet the growing needs of the community. This 
option is not the preferred option. 

2.4 Preferred option 
Option four is the preferred option given it best meets the objectives of the proposal. The expected 
impact on the heritage values of the bridge would be minimised through changes to the design of 
the pathway. This option would improve pedestrian safety, meet the needs of the community into 
the future, be cost efficient and have minimal impact on the environment and the community. 

The existing access ladder does not comply with modern maintenance safety standards.  The 
preferred access ladder option has been developed to provide the most minimalistic, recessive and 
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functional ladder that achieves compliance with modern maintenance safety standards and 
minimises impact on the bridge aesthetics. 

Lighting options to better cater to safety considerations of pedestrians and other vulnerable users 
travelling across the pathway at night has been given to fitting out the bridge with reversible light 
fittings.  The incorporation of a lighting design as a positive in the Landscape and Visual Character 
Assessment and would accentuate the structure as a focal point. 
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3 Description of the proposed modification  

3.1 The proposed modification 
Roads and Maritime proposes to modify the Barham-Koondrook Bridge to install a new pedestrian 
pathway on the outside of the existing bridge. The proposed modification is shown in Figure 1-1, 
Figure 3-1, Figure 3-2, Figure 3-3, Figure 3-4, and Figure 3-5. 

Key features of the proposed modification would include: 

 New pedestrian pathway attached to the outside of the existing upstream bridge truss 

 Installation of lighting on the bridge 

 Installation of a new lift span maintenance ladder 

 Removal of existing bridge pathway barrier 

 Removal of one tree. 

 
Figure 3-1: Proposed modification – photomontage of pathway 
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Figure 3-2: Proposed modification – pathway cross-section 

 
Figure 3-3: Proposed modification – pathway lighting 
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Figure 3-4: Proposed modification – bridge lighting 

 
Figure 3-5: Proposed modification – maintenance ladder design and photo of existing ladder 

3.2 Design 

3.2.1 Design criteria 
The description of the proposal presented in this Addendum REF represents the proposal concept 
design. The concept design is provided in Appendix A. The concept design would be further 
refined during the detailed design phase of the proposal. 
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3.2.2 Engineering constraints 
Engineering constraints that have been identified for the proposal include: 
 Ensuring the pathway does not restrict river traffic 
 Ensuring the pathway design allows safe and convenient access for all pedestrian users, 

including people on foot, motorised scooters, cyclists and wheel chairs 
 Minimise impact on non-Aboriginal heritage. 

3.2.3 Main features of the modification 

New pedestrian pathway 

A pedestrian pathway is proposed along the upstream side of the Barham-Koondrook Bridge. The 
pathway would be attached to the outside of the upstream approach spans, truss spans and lift 
span. A photomontage of the concept design is shown in Figure 3-1. 

Installation of lighting on the bridge 

It is proposed to install the following lighting on the bridge, shown in Figure 3-3 and Figure 3-4: 
 Pedestrian lighting incorporated into the handrails of the proposed pathway 
 Street lighting mounted on the inside of each truss on both sides of the carriageway  
 Feature lighting to focus on the historic elements of the bridge. 
 
Installation of a new lift span maintenance ladder 
The existing lift span maintenance ladder would be replaced with a new ladder that is compliant 
with Australian standards. The design of the proposed ladder would be similar to Figure 3-5, 
subject to final design. 
 
Removal of existing bridge pathway barrier 
The existing pathway barrier along the inside of the bridge would be removed to widen the 
carriageway. 
 
Removal of one tree 
One River Red Gum is proposed to be removed from upstream of the bridge on the NSW bank.  

3.3 Construction activities 

3.3.1 Work methodology 
The proposed work would generally involve the following construction activities: 
 
Site establishment 

 Pre-construction identification and marking of sensitive areas as identified in this REF, the 
Construction Environmental Management Plan (CEMP) and relevant sub-plans 

 Installation of environmental controls 

 Installation of erosion and sedimentation controls 

 Establishment of site compounds 

 Relocation of utilities  

 Establishment of site boundaries (for example installation of security fencing) 

 Installation of traffic controls or detours across temporary bridge 

 Clearing and grubbing of vegetation. 

 
Pathway 

The pathway would be constructed at the same time as the truss spans. The truss spans with 
pathway attached would then be put into place using either a rail system or a crane as detailed 
below. 
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The lift span section of the pathway would be assembled offsite and a crane would be used to 
move the section into place while it is attached to the bridge. A support boat, barge or temporary 
bridge may be used to assist installation. 

 Construction of truss spans two and four: 

o The new NSW truss span (span two) would be assembled offsite in an approved facility in 
NSW. This includes the stress laminated timber deck, cross girders, bottom chord, struts, 
top chord and attached pathway 

o The new Victorian truss span (span four) would be assembled offsite in an approved 
facility in Victoria. This includes the stress laminated timber deck, cross girders, bottom 
chord, struts, top chord and attached pathway. 

 Replacement of truss spans two and four and approach span five, and construction of the new 
abutment on the Victorian side of the river using a rail system along bridge trusses:  

o Set up a piling machine on span two and span four 

o Drive piles into river bed in lines about 6.5 metres each side of centreline of span two and 
span four  

o Place concrete pads on bank in line with each row of piles 

o Set up jack and skate equipment on piles and pads 

o Lift off the old span two  

o Lift on new span two  

o Lift off old span five (Victorian approach span) 

o Lift off old span four 

o Remove old abutment B with an excavator 

o Lift in new precast abutment B 

o Lift in new pier four timber 

o Lift on new span four  

o Lift on new span five (Victorian approach span) 

o Lift in new precast approach span slab. 

 
Site disestablishment 

Following the completion of all work, the following activities would occur: 

 Removal of site environmental controls  

 Removal of compound, stockpile and ancillary sites 

 Removal of erosion and sedimentation controls  

 Removal of traffic control. 
 

3.3.2 Construction hours and duration 

The proposed modification is expected to start construction in May 2017 and is expected to finish 
in 2018.The proposed modification would be carried out during hours as listed in the project REF, 
being: 

 Standard working hours in accordance with the Interim Construction Noise guideline (DECC, 
2009). Standard working hours include: 

o Monday to Friday:   7am to 6pm 

o Saturday:    8am to 1pm 

o Sunday and Public Holidays: No work 
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 To minimise disruptions to daily traffic and businesses, it may be necessary to do some work 
outside of these hours. This would most likely be done on Saturday afternoons or on Sundays. 
It is unlikely that work would be carried out during the evening or night-time periods. 

 Work outside of standard working hours would be carried out in accordance with the Office of 
Environment and Heritage (formerly DECC) Interim Construction Noise Guideline (DECC 
2009) and the Roads’ Environmental Noise Management Manual (RTA 2001): Practice Note 
vii – Road works outside normal working hours. 

 Prior advice would be given to the community if any work is planned to be undertaken outside 
normal construction hours. 

3.3.3 Plant and equipment 

Plant and equipment needed for the proposed modification would be determined during the 
construction planning phase. Indicative plant and equipment that may be used for the work include: 

 Various sized mobile cranes, the largest expected to be about 600T  

 Nail guns 

 Chainsaw 

 Circular saw 

 Planes 

 Sanders 

 Drills 

 Oxy cutting tools 

 Welder 

 Work vehicles – commercial utes, bridge trucks 29T 

 Elevated Work Platforms 

 Scissor lift 

 Boats 

 Barge 

 Excavator mounted sheet pile driving attachment 

 Pile driving rig 

 Pile drilling rig 

 Generator 

 Compressor 

 Low loader trucks 

 Semi-trailer trucks. 

3.3.4 Source and quantity of materials 

Table 3-1 shows the estimated materials and quantities for the construction of the proposal. The 
materials would be sourced from local quarries and commercial suppliers in nearby areas 
wherever possible. None of the materials proposed to be used in construction are considered to be 
in short supply. 
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Table 3-1 Estimated quantity of materials needed and their sources 

Materials 
Quantities  

Cubic 
Metres 

Tonnes Source 

Timber 20 20 NSW 

Steel - 150 Australian

Concrete  100 250 Local

 

3.3.5 Traffic management and access 
The proposed modification would generate a minor increase in heavy vehicle movements. These 
heavy vehicle movements would be associated with: 

 Delivery of construction materials 

 Delivery and removal of construction equipment and machinery 

 Movement of construction personnel. 
 
Access to the compound and stockpile sites would continue to use local roads. Access to the 
bridge by wide and high loads would use an approved transport plan. 

3.4 Ancillary facilities 
The proposed modification would not involve any new ancillary sites. Ancillary sites and facilities 
are listed in the project REF. Off-site licensed premises in NSW and Victoria would be used to 
store materials and assemble the pathway at the same time as the restored bridge truss spans 
before they are moved to site. 

3.5 Public utility adjustment 
The proposed modification would not involve any additional public utility adjustments. 

3.6 Property acquisition 
No property acquisition would be needed for the proposed work. 
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4 Statutory and planning framework 

4.1 Environmental Planning and Assessment Act 1979 
This REF has been completed under Part 5 of the Environmental Planning and Assessment Act 
1979 (EP&A Act), and describes the expected level of impact of the proposed work. This REF has 
been prepared to consider whether the proposal would have a significant impact on the 
environment under section 111 of the EP&A Act and section 228 of the Environmental Planning 
and Assessment Regulation 2000. 

4.1.1 State Environmental Planning Policies 

State Environmental Planning Policy (Infrastructure) 2007 

State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the effective 
delivery of infrastructure across the State. 

Clause 94 of ISEPP permits development on any land for the purpose of a road or road 
infrastructure facilities to be carried out by or on behalf of a public authority without consent. 

As the proposed modification is for road infrastructure facilities and is to be carried out by Roads 
and Maritime, it can be assessed under Part 5 of the Environmental Planning and Assessment Act 
1979. Development consent from council is not required. 

The proposed modification is not located on land reserved under the National Parks and Wildlife 
Act 1974 and does not affect land or development regulated by State Environmental Planning 
Policy No. 14 - Coastal Wetlands, State Environmental Planning Policy No. 26 - Littoral 
Rainforests, State Environmental Planning Policy (State and Regional Development) 2011 or State 
Environmental Planning Policy (Major Development) 2005.  

Part 2 of the ISEPP contains provisions for public authorities to consult with local councils and 
other public authorities prior to the commencement of certain types of development. Consultation, 
including consultation as required by ISEPP (where applicable), is discussed in chapter 5 of this 
addendum REF. 

Murray Regional Environmental Plan No. 2 – Riverine Land 

The main objective of this plan is to ensure that appropriate consideration is given to development 
with the potential to adversely affect the riverine environment of the River Murray. Wakool is one of 
11 local government areas to which the Murray REP applies. 

Clause 8(c) states that the planning principles set out in Part 2 (clauses 9 and 10) apply when a 
public authority proposes to carry out development which does not require development consent 
but which has the potential to adversely affect the riverine environment of the River Murray. The 
general principles of the plan that must be taken into account include: 

 The aims, objectives and planning principles of this plan 

 Any relevant River Management Plan 

 Any likely effect of the proposed plan or development on adjacent and downstream local 
government areas 

 The cumulative impact of the proposed development on the River Murray. 

Clause 10 of the plan also states a number of specific principals that should be taken into account 
with regards to access, bank disturbance, flooding, land degradation, landscape, river related uses, 
settlement, water quality and wetlands. In developing the concept design, Roads and Maritime 
have aimed to conserve the environment, minimise the amount of vegetation to be removed, 
minimise disturbance to the river including the banks and balance impact to river use against the 
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needs of the community. Safeguards have been outlined in Section 6 to further minimise the 
impact to heritage, water quality, river morphology and flora and fauna. Based on this, it is 
considered unlikely that the proposal would significantly compromise the principles of the Murray 
REP. 

Clause 12 requires consultation under specific circumstances. Of relevance to this proposal, 
consultation is required with the following agencies: 

 National Parks and Wildlife Service (now the NSW Office of Environment and Heritage) for 
potential impact to endangered fauna as defined under the National Parks and Wildlife Act 
1974 

 Maritime Safety Board (Now Roads and Maritime Services), as the proposal may affect boating 
safety 

 
Clause 13 requires consultation with agencies and authorities for particular activities and 
undertakings. The proposal falls into three categories under Clause 13: 

 Category 9 – Destruction of Native Vegetation 
 
Pursuant to Clause 13, consultation with the following agencies is required: 

 Murray Darling Basin Commission (now the Murray Darling Basin Authority) 

 Forestry Commission (now the NSW Department of Primary Industries (Agriculture)) 

 National Parks and Wildlife Service (now the NSW Office of Environment and Heritage) 

 NSW Department of Conservation and Land Management (now the NSW Office of 
Environment and Heritage) 

 

State Environmental Planning Policy No. 44 Koala Habitat Protection (SEPP 44) 

The SEPP 44 encourages the conservation and management of natural vegetation areas that 
provide habitat for Koalas to ensure that permanent free living populations would be maintained 
over their present range.  

The SEPP 44 aims to identify areas of potential and core Koala Habitat. These are described as 
follows: 

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

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

 
While SEPP 44 does not apply to proposals assessed under Part 5 of the EP&A Act, as a matter of 
best practice, consideration has been given to the intent of the SEPP. 

The Koala has been recorded within 10 kilometres of the proposal site, including within the 
Koondrook- Pericoota State Forest several kilometres away. The riparian vegetation along the 
Murray River next to the proposal site provides potential Core Koala Habitat, and is contiguous 
with the Koondrook-Pericoota State Forest. SEPP 44 applies to the Wakool LGA and koala feed 
tree species, namely River Red Gum (Eucalyptus camaldulensis) were identified on site. An 
assessment of the potential impact to the Koala has been included in Section 6.1. 
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4.1.2 Local Environmental Plans 

Wakool Local Environmental Plan 2013 

The proposed modification is located within the Murray River Local Government Area (LGA) and is 
governed by the Wakool Local Environmental Plan 2013 (LEP). The provisions of the LEP do not 
apply to the proposal due to the application of the ISEPP. Nevertheless, consideration is given 
below to the provisions of the LEP. 

The work proposed in NSW is located on land zoned as W1 Natural Waterways and RE1 Public 
Recreation under the LEP. The objectives of the RE1 zone are to: enable land to be used for public 
open space or recreational purposes; provide a range of recreational settings and activities and 
compatible land uses; and protect and enhance the natural environment for recreational purposes. 
The objectives of the W1 zone are to: protect the ecological and scenic values of natural 
waterways; prevent development that would have an adverse effect on the natural values of 
waterways in this zone; and provide for sustainable fishing industries and recreational fishing. It is 
considered that the proposal is consistent with the objectives of these zones. 

4.2 Other relevant NSW legislation 

4.2.1 NSW Fisheries Management Act 1994 (FM Act) 

The provisions of the Fisheries Management Act 1994 (FM Act) relating to the development 
approval process operate similarly to the TSC Act, discussed above. The FM Act identifies 
threatened aquatic species, populations and ecological communities and also requires an 
assessment of significance.  Significant impact triggers the need for a species impact statement for 
projects assessed under Part 5 of the EP&A Act. The potential impact of the proposal on biota 
listed under the FM Act is assessed in Section 6.1. 

If the following activities form part of a proposal, a permit from the Department of Primary 
Industries (DPI) under the FM Act is required: 

 Aquaculture 

 Harm marine vegetation such as mangrove, seagrass or seaweed 

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

 Temporary or permanent blockage of fish passage (section 219). 

Public authorities are exempt from obtaining a permit for dredging or reclamation work under Part 7 
of the FM Act (refer section 201(2)(b)). However, Section 199 of the FM Act requires that 
notification be given to the Minister before a public authority carries out or authorises the carrying 
out of dredging or reclamation work and any matters raised by the Minister be considered within 28 
days after the giving of the notice. 

The proposed modification would not involve dredging or reclamation of waterways and would not 
block fish passage. 

4.2.2 NSW Water Management Act 2000 

The objects of this Act are to provide for the sustainable and integrated management of the water 
sources of the State for the benefit of both present and future generations. Those objects relating 
to biodiversity in particular are:  

a) To protect, enhance and restore water sources, their associated ecosystems, 
ecological processes and biological diversity and their water quality 

b) To integrate the management of water sources with the management of other 
aspects of the environment, including the land, its soil, its native vegetation and its 
native fauna 
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c) To encourage best practice in the management and use of water.  

These have been considered in the preparation of this assessment and mitigation measures. 

The Act also controls the carrying out of activities in or near water sources in NSW, the extraction 
and use of water and the construction of work such as dams and weirs. ‘Water sources' are 
defined as a river, lake, estuary, place where water occurs naturally on or below the surface of the 
ground or NSW coastal waters. The Murray Water Sharing Plan applies to the proposal. Therefore, 
permits and approvals are required for: 

 Water Use Approval - using water extracted from the Murray River for the proposal 

 Water Supply Work Approval - undertaking any work involving the supply of water to the 
proposal, such as operating a pump 

 Controlled Activity Approval - undertaking any controlled activities, which includes work within 
40 metres of the Murray River 

Roads and Maritime are exempt from requiring a Water Use and a Controlled Activity Approval. 
However, approval would be required if water from the Murray River is to be used for the proposal. 

4.2.3 NSW Threatened Species Conservation Act 1995 (TSC Act) 

The Threatened Species Conservation Act 1995 (TSC Act) aims to conserve and protect certain 
classes of threatened, endangered and vulnerable species, populations and ecological 
communities. 

Section 5A of the EP&A Act lists a number of factors to be taken into account when deciding if 
there is the likelihood of a significant impact on threatened species, populations and their habitat or 
on ecological communities. If there is a chance of an impact, then an assessment of significance 
would be required to determine the significance of the impact.  

The potential for impact on ecology has been considered in section 6.1. The assessment 
concludes that the proposal would be unlikely to have a significant impact on any threatened 
species, populations, ecological communities or their habitats listed under the TSC Act. A species 
impact statement is therefore not required. 

Where a significant impact is likely to occur a species impact statement must be prepared for 
projects assessed under Part 5 of the EP&A Act. The content of a species impact statement is 
outlined in Sections 110 – 112 of the TSC Act and includes requesting Director General’s 
requirements. 

Clause 50 requires public authorities to have regard to critical habitat when exercising their 
functions on land to which a critical habitat declaration applies. 

4.2.4 NSW National Parks and Wildlife Act 1974 (NPW Act) 

This Act aims to conserve nature, habitat, ecosystems, ecosystem processes and biological 
diversity at the community, species and genetic levels.  Under this Act all native fauna is protected, 
threatened or otherwise.  Schedule 13 of the act lists protected plants which shall not be harmed or 
picked on any land either on or off National Park estate.  

With regard to threatened species a person must not: 

 Harm any animal that is of, or is part of, a threatened species, an endangered population 
or an endangered ecological community 

 Use any substance, animal, firearm, explosive, net, trap, hunting device or instrument or 
means whatever for the purpose of harming any such animal. 
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This Act also provides the basis for legal protection and management of Aboriginal sites within 
NSW. Aboriginal cultural heritage has been assessed in section 6.4. The assessment concluded 
that the proposal is unlikely to affect Aboriginal cultural heritage in NSW. 

4.2.5 NSW Noxious Weeds Act 1993 

The Noxious Weeds Act 1993 (NW Act) establishes control mechanisms to reduce the negative 
impact of weeds on the economy, community and environment. Under Section 13 of the NW Act, 
Roads and Maritime, as a public authority, is required to control noxious weeds on land that it owns 
and prevent noxious weeds from spreading to adjoining properties. 

One noxious weed species (Bridal Creeper, Asparagus asparagoides) (Class 4) was found to 
occur within the proposal site. Class 4 weeds are locally controlled weeds that pose a threat to 
primary production, the environment or human health. Noxious weeds are discussed in the project 
REF. 

4.2.6 NSW Heritage Act 1997 

The Heritage Act 1977 provides statutory protection and conservation for heritage places and 
items. The objects of this act include promoting, understanding and encouraging the conservation 
of the State’s heritage and the identification and registration of items of State’s Heritage 
Significance. The Barham Bridge is listed on the NSW State Heritage Register (SHR) and the 
Roads and Maritime Section 170 Heritage and Conservation Register.  

Under section 60, any impact to an item listed on the State Heritage Register requires approval 
from the NSW Heritage Council, unless the changes are exempt under Section 57. The proposal 
would have an impact to the heritage listed bridge which is not exempt. Therefore, approval is 
required for the proposal. Approval has been obtained to carry out work on the bridge. Refer to 
Section 6 for further information and assessment. 

4.3 Commonwealth legislation 

4.3.1 Environment Protection and Biodiversity Conservation Act 1999 
Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) a referral is 
required to the Australian Government for proposed ‘actions that have the potential to significantly 
impact on matters of national environmental significance or the environment of Commonwealth 
land. These are considered in Appendix B and chapter 6 of the addendum REF. 
 
A referral is not required for proposed road actions that may affect nationally listed threatened 
species, populations, endangered ecological communities and migratory species. This is because 
requirements for considering the impact to these biodiversity matters is the subject of a strategic 
assessment approval granted under the EPBC Act by the Australian Government in September 
2015.  
 
The potential impact to these biodiversity matters is also considered as part of section 6.1 of the 
addendum REF and Appendix B. 
 

Findings – matters of national environmental significance (other than biodiversity matters)  

The assessment of the proposed modification’s impact on matters of national environmental 
significance and the environment of Commonwealth land found that there would be no change to 
the findings of the determined activity and would be unlikely to cause a significant impact on 
matters of national environmental significance or the environment of Commonwealth land. A 
referral to the Australian Department of the Environment is not required.  
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4.4 Confirmation of statutory position 
The proposed modification is categorised as development for the purpose of road infrastructure 
facilities and is being carried out by or on behalf of a public authority. Under clause 94 of the 
ISEPP the proposed modification is permissible without consent. The proposed modification is not 
State significant infrastructure or State significant development. The proposed modification can be 
assessed under Part 5 of the EP&A Act. Consent from Council is not required. 
 
Roads and Maritime is the determining authority for the proposed modification. This Addendum 
REF fulfils RMS’ obligation under clause 11 of the EP&A Act to examine and take into account, to 
the fullest extent possible, all matters affecting or likely to affect the environment.  
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5 Consultation 

5.1 Ongoing or future consultation 
Roads and Maritime carried out extensive consultation with NSW OEH Heritage Division 
throughout the design and development stage of the proposed modification. This consultation 
started on the 15 April 2016 through to the 29 August 2016. It included six meetings and many 
emails and telephone conversations between OEH Heritage Division and Roads and Maritime 
representatives.  

Additionally, OEH Heritage Division placed the section 60 application on public exhibition for 21 
days, closing on 15 March 2017.  Six submissions were received by OEH, these will form part of 
the OEH SOHI approval.  

Roads and Maritime plan to consult with the Murray River Council and Gannawarra Council about 
the proposed modification. Consultation would continue with councils and the community while the 
work is being carried out. Future planned consultation activities are outlined in section 5 of the 
project REF. 
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6 Environmental assessment 

This section of the addendum REF provides a detailed description of the potential environmental 
impact associated with the construction and operation of the proposed modification of the Barham-
Koondrook Bridge – Truss and Victorian Approach Span Restoration. All aspects of the 
environment potentially impacted upon by the proposed modification are considered. This includes 
consideration of the factors specified in the guidelines Roads and Related Facilities (DUAP 1996) 
and Is an EIS required? (DUAP 1999) as required under clause 228(1) of the Environmental 
Planning and Assessment Regulation 2000. The factors specified in clause 228(2) of the 
Environmental Planning and Assessment Regulation 2000 are also considered in Appendix B. 
 
Site-specific safeguards and management measures are provided to ameliorate the identified 
potential impact. 
 

6.1 Biodiversity 

6.1.1 Methodology 
NGH Environmental Pty Ltd were engaged by Roads and Maritime to undertake the Biodiversity 
Assessment of the project REF, which included consultation of relevant literature and previous 
studies conducted within the region, desktop review of flora and fauna likely to occur in the study 
area, targeted flora and fauna surveys, a general flora and vegetation survey, and assessment of 
the impact to flora, fauna, and their habitats.  

The additional impact on biodiversity expected from the proposed modification is discussed below. 

6.1.2 Existing environment 
The proposed modification is in the same area identified in the project REF. The threatened 
species, populations, and ecological communities likely to occur in the area of the proposed 
modification are the same as those identified in the project REF.  

6.1.3 Potential impact 

The proposed modification would involve the removal of one additional River Red Gum in NSW, as 
shown in Figure 6-1. This tree was assessed by an arborist who observed that the tree is in fair 
health but has poor structure. The tree is at high risk of failure given at least 60 percent of its root 
system has been exposed through erosion and there is severe decay at the base of the trunk. A 
copy of the Arborist’s report is provided in Appendix D. 

The project REF assessed the impact of the proposal to clear about 0.1 hectares of River Red 
Gum woodland, including one hollow bearing tree. It is considered the expected impact of the 
removal of one additional River Red Gum would be minimal. The proposed modification would not 
have a significant impact on connectivity between trees for glider species. In order to protect the 
stability of the bank, the tree should be cut off at ground level leaving the root system in place. 
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Figure 6-1 Tree proposed to be removed from the NSW side of the river 

Conclusion on significance of impact 

The modification is not likely to significantly impact threatened species, populations or ecological 
communities or their habitats, within the meaning of the Threatened Species Conservation Act 
1995 or Fisheries Management Act 1994 and therefore a Species Impact Statement is not 
required. 

The modification is not likely to significantly impact threatened species, populations, ecological 
communities or migratory species, within the meaning of the Environment Protection and 
Biodiversity Conservation Act 1999. 

6.1.4 Safeguards and management measures 
No additional safeguards or management measures needed. Refer to project REF. 

6.2 Non-Aboriginal heritage 

6.2.1 Methodology 
Given the Barham-Koondrook Bridge is a State Heritage-listed item, a Statement of Heritage 
Impact (SoHI) was prepared to assess the potential impact of the proposed modification on the 
heritage values of the bridge (refer to Appendix E). 

6.2.2 Existing environment 
The existing environment for the proposed modification is the same as identified in the project 
REF. 

6.2.3 Policy setting 
The statutory listings that are relevant to the Barham-Koondrook bridge are: 
 NSW State Heritage Register (SHR) 
 NSW Roads and Maritime section 170 Heritage and Conservation Register 
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 Victorian Heritage Register. 

Further details of all statutory and non-statutory heritage listings can be found in the SoHI prepared 
for the proposed modification. 

Approval to carry out work, other than routine maintenance, on a state listed item must be sought 
from the approval body, the Heritage Council of NSW (Heritage Council). Under the Heritage Act 
1977, Roads and Maritime is required to obtain a section 60 permit from the Heritage Council in 
order to conduct the work outlined in this report. A section 60 permit has been submitted to the 
Heritage Council for the proposed modification. 

In September 2016 a Draft Conservation Management Strategy (CMS) for the Barham-Koondrook 
Bridge was presented to OEH Heritage Division for review. The CMS provides a policy framework 
against which future modification applications may be assessed against. This CMS has not yet 
been finalised and adopted. 

6.2.4 Potential impact 
An assessment of the potential impact of the proposed modification on the heritage values of the 
Barham-Koondrook Bridge is detailed in the SoHI, prepared by Roads and Maritime. The SoHI, 
along with supporting documentation submitted to the Heritage Council, is provided in Appendix E.  

The project REF scope included the replacement of pier webbing, repainting the bridge and lift 
span mechanical part replacement. The project REF assessed the impact of the work, however 
these scope items were not included in the section 60 application to the Heritage Council. For this 
reason, these scope items have been discussed in the SoHI prepared for the proposed 
modification, but do not need to be reassessed in this Addendum REF. 

The SoHI states that some of the proposed modification would take place on elements of the 
Bridge rated with exceptional heritage significance. However, taken as a whole the modification 
would be carried out in a manner that is sympathetic to the character of the Bridge and consistent 
with other work that has taken place on timber truss bridges. The SoHI concluded the proposed 
modification would not result in a reduction in the heritage significance of the Barham-Koondrook 
Bridge. 

At the request of the Heritage Council, an independent review of the SoHI was carried out. The 
review, prepared by Shreeji Consultant Pty Ltd and dated 12 February 2017, is provided in 
Appendix F. The independent review found that the proposed modification would not reduce the 
significance of the bridge when assessed against state heritage listing criteria. The review 
recommended amending the design of the sway braces, by removing the cutouts to be consistent 
with sway brace design of the era. A safeguard has been included to ensure that the design of the 
pathway meets the conditions of approval of the section 60 application. 

6.2.5 Safeguards and management measures 

Impact Environmental 
safeguards 

Responsibility Timing Standard / 
additional 
safeguard 

Design  Conditions of section 
60 approval must be 
satisfied. 

Roads and 
Maritime/Contractor

Pre-
construction, 
construction 

Additional 
safeguard 
 

 
Other safeguards and management measures that would address the non-Aboriginal heritage 
impact are identified in section 6.3.3. 
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6.3 Landscape character and visual amenity 

6.3.1 Existing environment 
The Barham-Koondrook Bridge has aesthetic significance due to its outstanding setting and 
landmark qualities. The bridge provides a gateway between NSW and Victoria.  

The surrounding area is developed urban land with picturesque public reserves and parkland along 
the river. The land is mostly flat with the exception of the banks of the Murray River. River Red 
Gums along the river’s edge provide aesthetic values to road users as well as the parkland areas 
along the foreshore. 

6.3.2 Potential impact 

Construction 

The proposed modification would have minimal change to the expected impact on visual amenity. 

Operation 

Once the pathway is operational there would be an impact on the character of the landscape and 
visual amenity of the area. The modifications that would have an impact include: 

 New pathway 
 Lighting. 

The proposed lighting would include both street lighting along the bridge and pathway as well as 
feature lighting. The street light would improve the safety of bridge users. The feature lighting 
would focus on the lift span towers and trusses allowing the bridge to be visible at night-time. 

The design of the proposed pathway has been amended following extensive consultation with the 
OEH Heritage Division. Elements that have been incorporated into the design of the pathway with 
the aim of minimising the impact on the heritage significance of the structure, landscape character 
and visual amenity of the area include: 

 The pathway deck would be reduced to 1.2 metres wide at the lift span to minimise the visual 
impact  

 The pathway would be painted grey so that it does not stand out as a feature of the bridge 

 The shape of the sway brace aims to soften the appearance of the pathway 

 PVC coated mesh panels are proposed to maximise transparency. 

The proposed feature lighting would have a significant positive impact on the landscape character 
and visual amenity of Barham and Koondrook by allowing the state listed item to be visible at night 
and accentuating its heritage elements.  

6.3.3 Safeguards and management measures 
Safeguards and management measures that would address landscape character and visual 
amenity impact are identified in section 6.2.4. 
 



 

Barham-Koondrook Bridge – Truss and Victorian Approach Span Restoration  
Addendum Review of Environmental Factors 

44

 

6.4 Other impact 

6.4.1 Existing environment and potential impact 

Environmental factor Existing environment Potential impact Environmental Safeguards 

Traffic and access See project REF  Significant benefit to the safety of pedestrians, 
cyclists and mobility scooters crossing the bridge. 

 Minimal increase in construction vehicles travelling 
to, from and within construction area on Thule 
Street, Grigg Road and local roads 

 Given the temporary bridge would be in place there 
would be no change to proposed bridge closures 
during construction. 

No additional safeguards to those 
listed in the project REF required. 

Noise and vibration See project REF  Minimal construction noise. No additional safeguards to those 
listed in the project REF required. 

Air quality See project REF  Minimal localised emissions from construction 
vehicles and equipment. 

No additional safeguards to those 
listed in the project REF required. 

Waste and resource 
management 

See project REF  Minimal generation of construction waste. No additional safeguards to those 
listed in the project REF required. 
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6.5 Cumulative impact 
At the project REF’s time of writing, there were no known plans for other developments in Barham 
or Koondrook. As a result, cumulative impacts from multiple project sources are not expected to 
arise. 
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7 Environmental management 

7.1 Environmental management plans  
A number of safeguards and management measures have been identified to minimise the adverse 
environmental impact, including social impact, which could potentially arise as a result of the 
proposed modification. Should the proposed modification proceed, these management measures 
would be addressed if required during detailed design and incorporated into the Contractors 
Environmental Management Plan (CEMP) and applied during the construction and operation of the 
proposed modification. 
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7.2 Summary of safeguards and management measures 
Environmental safeguards and management measures for the Barham-Koondrook Bridge – Truss and Victorian Approach Span Restoration are 
summarised in Table 7-1. Additional safeguards and management measures identified in this addendum REF are included in bold and italicised font. The 
safeguards and management measures will be incorporated into the detailed design phase of the proposed modification, the CEMP and the PEMP and 
implemented during construction and operation of the proposed modification, should it proceed. These safeguards and management measures will 
minimise any potential adverse impact arising from the proposed work on the surrounding environment.  
 
Table 7-1: Summary of safeguards and management measures 

No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

G1 General All environmental safeguards must be 
incorporated within the following: 

 Project Environmental Management 
Plan 

 Detailed design stage 
 Contract specifications for the proposal 
 Contractor’s Environmental 

Management Plan 

Project manager Pre-construction  

G2 General  A risk assessment must be carried out 
on the proposal in accordance with the 
Roads and Maritime Services Project 
Pack and PMS risk assessment 
procedures to determine an audit and 
inspection program for the work. The 
recommendations of the risk 
assessment are to be implemented.  

 A review of the risk assessment must 
be undertaken after the initial audit or 
inspection to evaluate is the level of 
risk chosen for the project is 
appropriate. 

Project manager 
and regional 
environmental staff 

Pre-construction 

 
 
 
 
 
 
 
After first audit 
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 Any work resulting from the proposal 
and as covered by the REF may be 
subject to environmental audit(s) 
and/or inspection(s) at any time during 
their duration. 

G3 General  The environmental contract 
specification G36 must be forwarded to 
the Roads and Maritime Services 
Environment Manager South West 
Region for review at least 10 working 
days prior to the commencement of 
construction. 

 A contractual hold point must be 
maintained until the CEMP is reviewed 
by the Roads and Maritime Services 
Environment Manager South West 
Region. 

Project manager Pre-construction  

G4 General The Roads and Maritime Services Project 
Manager must notify the Roads and 
Maritime Services Environmental Officer 
South-West Region at least five working 
days prior to work commencing. 

Project manager Pre-construction  

G5 General All businesses and residences likely to be 
affected by the proposed work must be 
notified at least five working days prior to 
the commencement of the proposed 
activities. 

Project manager Pre-construction  

G6 General Environmental awareness training must be 
provided, by the contractor, to all field 
personnel and subcontractors. 

Contractor Pre-construction and 
during construction as 
required. 
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SW1 Soil and Water Soil and Water Management Plan 
A Soil and Water Management Plan will be 
prepared in accordance with QA 
Specification G38 and implemented as part 
of the CEMP. The Plan will identify all 
reasonably foreseeable risks relating to soil 
erosion and water pollution associated with 
undertaking the activity, and describe how 
these risks will be managed and minimised 
during construction.  That will include 
arrangements for managing pollution risks 
associated with spillage or contamination 
on the site and adjoining areas, and 
monitoring during construction. 

Project Manager Pre-construction  

SW2 Soil and Water Install erosion, sediment and water quality 
controls 
Consistent with any specific requirements 
of the approved Soil and Water 
Management Plan, control measures will be 
implemented to minimise risks associated 
with erosion and sedimentation and entry of 
materials to drainage lines and waterways.  
That will include, but not necessarily be 
limited to: 
 
- sediment management devices, such as 

fencing, hay bales or sand bags 
- measures to divert or capture and filter 

water prior to discharge, such as 
drainage channels and first flush and 
sediment basins 

- scour protection and energy dissipaters 
at locations of high erosion risk 

Project Manager, 
Contractor 

Pre-construction  
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- installation of measures at work entry 
and exit points to minimise movement of 
material onto adjoining roads, such as 
rumble grids or wheel wash bays 

- appropriate location and storage of 
construction materials, fuels and 
chemicals, including bunding where 
appropriate. 

SW3 Soil and Water Stockpile management 
Stockpiles will be designed, established, 
operated and decommissioned in 
accordance with the RTA Stockpile Site 
Management Guideline 2015. 

Project Manager, 
Contractor 

Pre-construction, 
During construction, 
Post construction 

 

SW4 Soil and Water Dewatering 
Any dewatering activities will be undertaken 
in accordance with the RTA Technical 
Guideline: Environmental management of 
construction site dewatering in a manner 
that prevents pollution of waters. 

Project Manager, 
Contractor 

During construction  

SW5 Soil and Water Work in waterways 
A detailed Environmental Work Method 
Statement (EWMS) will be prepared and 
implemented for all works undertaken within 
waterways.  The EWMS will detail 
measures to avoid or minimise risks from 
erosion and sedimentation to water quality 
and biodiversity.  It will be prepared in 
accordance with relevant guidelines 
including, but not limited to: 
 
- RMS Biodiversity Guidelines - Protecting 

and managing biodiversity on RTA 
projects 

Project Manager, 
Contractor 

Pre-construction, 
During construction 
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- NSW DPI (Fisheries) guidelines Why do 
Fish Need to Cross the Road? Fish 
Passage Requirements for Waterway 
Crossings. 

SW6 Soil and Water Monitor 
Consistent with any specific requirements of 
the approved Soil and Water Management 
Plan a monitoring program will be 
implemented during construction to ensure 
effective implementation of all temporary 
and permanent soil, erosion and water 
pollution safeguards.  The timing and 
frequency of monitoring inspections will be 
set out in the SWMP.  The inspections will 
assess implementation and success of the 
controls, actions required to ensure on-
going effective operation, and compliance 
with any statutory approvals.  A register of 
inspections will be established. 

Project Manager, 
Contractor 

During construction  

SW7 Soil and Water Efficient use of water 
Work practices will be implemented during 
construction to support efficient water use 
and minimise waste.  That will include, but 
not necessarily be limited to, measures to 
reuse and recycle water where practicable 
for use in road construction (such as dust 
suppression and concreting) and irrigation 
or revegetated areas.   

Project Manager, 
Contractor 

During construction  

SW8 Soil and Water Rehabilitation 
All areas disturbed during construction, 
including areas for stockpiles compound 
sites, temporary access roads and 

Project Manager Post construction 
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temporary work areas, would be stabilised 
and rehabilitated to prevent future erosion.  

SW9 Soil and Water Hazardous materials storage 
All fuels, chemicals and other hazardous 
materials must be stored in a roofed, fire-
protected and impervious bunded area at 
least 20 metres from waterways, drainage 
lines, basins, flood-affected areas or slopes 
above 10%.  Bunding design must comply 
with relevant Australian Standards, and 
should generally be in accordance with 
guidelines provided in the EPA Authorised 
Officers Manual.   
 
Appropriate on-site signage must be 
provided to identify the materials stored.   

Project Manager, 
Contractor 

During construction  

SW10 Soil and Water Emergency equipment 
Appropriate emergency equipment will be 
provided on-site and located at strategic, 
accessible locations.  This will include: 
- fire response measures, including fire 

extinguishers, fire blankets and 
accessible water 

- spill kits 
- first aid kits 
- external showers. 

Project Manager, 
Contractor 

During construction  

SW11 Soil and Water Refuelling 
Refuelling will occur in impervious bunded 
areas at least 20 metres from drainage 
lines and waterways.  Refuelling on barges 
will occur within a double-bunded area.   

Project Manager, 
Contractor 

During construction  

SW12 Soil and Water Cleaning and washing 
Cleaning of equipment and vehicles will 

Project Manager, 
Contractor 

During construction  
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only occur in areas where water pollution 
will not occur. Wash-down or wash-out will 
only occur in bunded areas.    

SW13 Soil and Water Incident reporting and response 
Environmental incidents, such as pollution 
spills and unauthorised vegetation clearing, 
will be reported and managed in 
accordance with the RMS Environmental 
Incident Classification and Reporting 
Procedure. 

Project Manager, 
Contractor 

During construction  

SW14 Soil and Water Garnet 
Controls would be stablished during sand 
blasting of bridge elements to prevent 
garnet being released to the environment. 

Project Manager, 
Contractor 

During construction  

SW15 Soil and Water Fill imported onto the proposal site for the 
construction of the in-stream working 
platforms will be clean, inert rock spoil with 
a minimum grade of 50mm. 

Contractor Construction, 
Operation 

 

SW16 Flooding The detailed design and construction of the 
coffer dam will take into consideration 
potential flooding impacts during 
construction. Ongoing management of the 
coffer-dam will be included in the 
Construction Environmental Management 
Plan (CEMP). 
 

Project Manager Pre-construction  

TT1 Minimise impacts to 
existing traffic 

 

Local community notification 

Consultation will be undertaken with 
potentially affected residences prior to the 
commencement of and during works in 
accordance with the RTA’s Community 
Involvement and Communications 

Project Manager Pre-construction, 
During construction 
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Resource Manual. Consultation would 
include but not limited to door knocks, 
newsletters or letter box drops providing 
information on the proposed works, working 
hours and a contact name and number for 
more information or to register complaints 

TT2 Minimise traffic 
related risks during 
construction 

 

Traffic Management Plan 

A Traffic Management Plan (TMP) will be 
prepared and implemented as part of the 
CEMP. The TMP will be prepared in 
accordance with the RMS Traffic Control at 
Work Sites Manual and the worksite 
manual RMS Specification G10. The TMP 
will include: 

 

- confirmation of haulage routes 

- measures to maintain access to local 
roads and properties 

- site specific traffic control measures 
(including signage) to manage and 
regulate traffic movement 

- measures to maintain pedestrian and 
cyclist access 

- requirements and methods to consult 
and inform the local community of 
impacts on the local road network 

- access to construction sites including 
entry and exit locations and measures to 
prevent construction vehicles queuing on 
public roads. 

Project Manager Pre-construction,   
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- a response plan for any construction 
traffic incident 

- consideration of other developments that 
may be under construction to minimise 
traffic conflict and  congestion that may 
occur due to the cumulative increase in 
construction vehicle traffic 

- monitoring, review and amendment 
mechanisms. 

TT3 Access Notifications to landowners 

Disruptions to property access and traffic 
will be notified to landowners at least five 
days prior in accordance with the relevant 
community consultation processes outlined 
in the TMP. 

Project Manager Pre-construction, 
During construction 

 

TT4 Access Wide Loads 

Consultation and notification of the 
transport industry and road freight providers 
would occur in relation to the reduced width 
capability of the temporary bridge. 

Project Manager Pre-construction, 
During construction 

 

TT7 Reduce speeds, traffic 
delays and disruptions 
during construction 

Community information 

Road users and local communities will be 
provided with timely, accurate, relevant and 
accessible information about changed 
traffic arrangements and delays owing to 
construction activities.  

Roads and Maritime Pre-construction, 
During construction 

 

TT8 Local road 
dilapidation 

Dilapidation reports 

Pre-construction and post construction road 
dilapidation reports for local roads likely to 

Project Manager Pre-construction  
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be used for construction will be prepared. 
Any damage resulting from construction 
(not normal wear and tear) will be repaired 
unless alternative arrangements are made 
with the relevant road authority. Copies of 
road dilapidation reports will be provided to 
the local roads authority. 

TT9 Water Traffic Four knot speed limit and no wash within 
construction zone will be implemented from 
600 metres upstream and 900 metres 
downstream of the bridge. 

Roads and Maritime During construction  

TT10 Water Traffic Work schedule must give consideration to 
vessels that would need passage. It is 
noted that a higher number of vessels 
require passage during summer and peak 
holiday periods. 

Roads and Maritime Pre-construction  

TT11 Water Traffic Roads and Maritime will consult with boat 
owners along the river regarding any 
changes to river traffic arrangements, 
including but limited to: 

 Murray River Paddle steamers, Echuca 
 Port of Echuca Paddle Boats 
 Echuca-Moama River Watch and User 

Group 
 Sunraysia User Group. 

Roads and Maritime Pre-construction  

TT12 Water Traffic “No Anchorage” signs would be installed 
near the streamflow gauge located about 
50 metres downstream of the bridge on the 
Victorian bank of the Murray River. 

Roads and Maritime During construction  

B1 Pre-clearing Obtain a planning permit from Gannawarra Project Manager Pre-construction,  
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Shire Council to remove or prune native 
vegetation on the Victorian side of the 
Murray River. 

During construction 

B2 Minimise risks to 
native flora and fauna 
during construction 

Flora and Fauna Management Plan 
A Flora and Fauna Management Plan will 
be prepared and implemented as part of the 
CEMP.  It will address terrestrial and 
aquatic matters and include, but not 
necessarily be limited to: 
 
a) plans for the construction site and 

adjoining area showing native 
vegetation, flora and fauna habitat, 
threatened species and endangered 
ecological communities 

b) plans showing areas to be cleared and 
areas to be protected, including 
exclusion zones and protected habitat 
features (eg. hollow-bearing trees), and 
areas for rehabilitation or re-
establishment of native vegetation 

c) requirements set out in the RTA 
Landscape Guideline 

d) procedures addressing relevant matters 
specified in the Biodiversity Guidelines - 
Protecting and managing biodiversity 
on RTA projects (RTA 2011) including 
but not limited to: 
- pre-clearing, including the outcomes 

of final flora and fauna species 
checks, establishment of exclusion 
zones and on-ground identification 
of specific habitat features to be 

Project Manager Pre-construction, 
During construction 
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retained (such as hollow-bearing 
trees) 

- vegetation clearing and bushrock 
removal, including staged habitat 
removal and any specified seasonal 
limits on clearing activities 

- fauna handling and unexpected 
threatened species finds 

- rehabilitation, revegetation, re-use 
of soils, woody debris and bushrock, 
and other habitat management 
actions 

- weed and pathogen management 
e) procedures addressing relevant matters 

specified in the NSW DPI (Fisheries) 
Policy and guidelines for fish habitat 
conservation and management 

f) monitoring during construction and 
post-construction 

g) adaptive management measures to be 
applied if monitoring indicates 
unexpected adverse impact. 

B3 Minimise risks to 
native flora and fauna 
during construction 

Pre-construction check 
Pre-clearing surveys will be undertaken in 
accordance with Guide 1: Pre-clearing 
process of the Biodiversity Guidelines - 
Protecting and managing biodiversity on 
RTA projects (RTA 2011). 

Project Manager, 
Contractor 

Pre-construction, 
During construction 

 

B4 Minimise risks to 
native flora and fauna 
during construction 

Detailed design 
Measures to further avoid and minimise the 
construction footprint and native vegetation 
or habitat removal will be considered during 
the detailed design stage and implemented 

Project Manager, 
Contractor 

Pre-construction, 
During construction 
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where practicable and feasible. 

B5 Protect native flora 
and fauna and avoid 
inadvertent impacts 

Unexpected threatened species 
Consistent with the Biodiversity Guidelines - 
Protecting and managing biodiversity on 
RTA projects, and any specific 
requirements of the approved Flora and 
Fauna Management Plan, an unexpected 
finds procedure will be implemented in the 
event that a threatened species or 
ecological community that had not been 
identified and assessed by the REF is 
unexpectedly encountered during the 
construction process. 

Project Manager Post construction  

B6 Protect native flora 
and fauna, minimise 
edge effects and 
avoid inadvertent 
impacts 

Exclusion zones and protected habitat 
features 
Consistent with the approved Flora and 
Fauna Management Plan: 
- the limits of clearing within the 

construction site will be delineated using 
appropriate signage and barriers, 
identified on site construction drawings 
and during construction staff induction 

- vegetation and habitat features to be 
retained, such as hollow-bearing trees, 
will be clearly identified   and protected 
by suitable fencing, signage or markings 

- identified areas containing habitat for 
microchiropterean bats, arboreal birds 
and woodland species will not be cleared 
during the breeding season between 
September and January, where 
practicable. 

Project Manager, 
Contractor 

Pre-construction, 
During construction 
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B7 Protect native flora 
and fauna and avoid 
inadvertent impacts 

Stockpiles, plant and ancillary sites 
Vehicle parking, machinery, construction 
compounds, material stockpiles and the 
like, will be located in cleared or disturbed 
areas, not within the drip-zone of vegetation 
to be retained or within other protected or 
exclusion zones identified in the Flora and 
Fauna Management Plan. 

Project Manager, 
Contractor 

  

B8 Protect native flora 
and fauna 

Fauna handling 
Fauna handling will be managed in 
accordance with Guide 9: Fauna handling 
of the Biodiversity Guidelines - Protecting 
and managing biodiversity on RTA projects, 
and any specific requirements of the 
approved Flora and Fauna Management 
Plan. 

Project Manager Post construction  

B9 Rehabilitation Rehabilitation 
All areas disturbed during construction, 
including areas for stockpiles compound 
sites, temporary access roads and 
temporary work areas, would be stabilised 
and rehabilitated to prevent future erosion.  

Project Manager, 
Contractor  
 
 
 

During construction 
 
 
 
 

 

B10 Minimise weed, pest 
species and pathogen 
risks 

Weed, Pest Species and Pathogen 
Management 
Weed species will be managed in 
accordance with Guide 6: Weed 
Management of the Biodiversity Guidelines 
- Protecting and managing biodiversity on 
RTA projects, and any specific 
requirements of the approved Flora and 
Fauna Management Plan.  
 

Project Manager, 
Contractor  
 
 

Pre-construction, 
During construction 
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B11 Support future 
rehabilitation or 
revegetation 

Topsoil management - future re-use 
Consistent with the Biodiversity Guidelines - 
Protecting and managing biodiversity on 
RTA projects, topsoil removed during 
construction, which has been assessed as 
low-risk for weeds and with good potential 
for containing indigenous flora seed 
material, will be stockpiled in cleared or 
disturbed areas for re-use in post-
construction rehabilitation or revegetation.  
Until re-use occurs the stockpile will be 
managed in accordance with the RTA 
Stockpile Site Management Guideline. 

Project Manager, 
Contractor  
 
 
 
 
 

Construction 
 
 
 
 
 
 

 

B12 Restore and 
rehabilitate habitat 

Habitat management - species selection 
Consistent with the Biodiversity Guidelines - 
Protecting and managing biodiversity on 
RTA projects, and any specific 
requirements of the approved Flora and 
Fauna Management Plan, locally 
indigenous plant species will be used 
during rehabilitation and revegetation. 

Project Manager, 
Contractor  
 
 
 
 
 

During construction 
 
 
 
 
 
 

 

B13 Clearing of native 
vegetation 

 Clearing of vegetation will be restricted 
to that assessed in the project REF and 
includes trees located within 30 metres 
east of the bridge along the southern 
riverbank. The limit of clearing would be 
delineated (eg temporary site fencing, 
flagging, earth bunding) along the river 
and at the stockpile and compound site. 
Clearing limits would be discussed in 
the site induction to ensure staff and 
contractors are made aware of limits of 
clearing 

Project Manager, 
Contractor  
 
 

During construction 
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 Trees will be removed in such a way as 
not to cause damage to surrounding 
vegetation. This will ensure groundcover 
disturbance is kept to a minimum 

 Areas already impacted by previous 
clearing or disturbance will be used to 
minimise clearing where feasible. 
Trimming is preferred over removal 
where feasible. 

B14 Fauna and habitat 
impact 
Microchiropteran bat 
species 

 A bat management plan will be 
developed for the proposed work and 
must include the following: 
o Staff should be educated about 

microchiropteran bats, their 
ecological role, conservations 
significance, and the risk of disease 
with certain species 

o Undertake final inspection of the 
bridge components to be removed to 
locate any bat roost sites prior to the 
commencement of removing each 
component 

o If evidence of roost sites are 
identified, implement exclusion 
techniques such as the use of 
spotlights on the bridge at night, 
installing netting/ plastic sheeting 
once bats have left, starting an oxy-
torch (to cut bolts) 

o If bats are observed emerging from 
the bridge components to be 
removed, work must cease and an 
experienced ecologist with bat 

Project Manager, 
Contractor  
 
 
 
 
 

During construction 
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handling experience be consulted. 
o If roost sites in the form of hollow 

bearing trees have to be removed an 
experienced ecologist must be on 
hand to inspect each hollow prior to 
the destruction so bats can be 
excluded and or have time to 
relocate. 

o Timing of deck removal must avoid 
bat breeding and lactating periods 
(September-November). 

 
B15 Disturbance to fallen 

timber and dead wood  
 Any snags located within the study area 

would be relocated to nearby areas of 
habitat, if necessary 

 DPI Fisheries will be contacted 
regarding the re-use of CWD as aquatic 
habitat 

 Coarse Woody Debris will be placed 
within  the nearby river bank and will be 
managed in accordance with the 
requirements the Roads and Maritime 
Biodiversity Guidelines (RTA, 2011) - 
Guide 5 (CWD). 

Project Manager,  
 

Pre-construction, 
During construction 

 

B16 Temporary bridge 
construction – 
Barge for crane in 
river. 

 Ensure the height of the river is 
sufficient to avoid contact with the 
stream bed 

 Ensure that the barge has a sufficient 
bund to prevent and spills entering the 
waterway. 

 Timing of work to occur outside of 

Project Manager Pre-construction, 
During construction 
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spawning of native fish species. 

B17 Temporary bridge 
construction – 
Rock platform for 
crane in the river. 

 Fish passage will be maintained 
throughout the site during the length of 
the work 

 Any snags located within the study area 
will be relocated to nearby areas of 
habitat, if necessary. 

 DPI Fisheries will be contacted 
regarding the re-use of CWD as aquatic 
habitat. 

 

Project Manager Pre-construction, 
During construction 

 

B18 Crane pads on the 
river banks (1 in NSW 
and 1 in VIC) 

DPI Fisheries will be contacted regarding 
the re-use of CWD as aquatic habitat. 

Project Manager, 
Contractor 

Pre-construction, 
During construction 

 

B19 Extra coffer dams 
may need to be built 
in the river for removal 
of piles, depending on 
design of temporary 
bridge 

 Notify DPI Fisheries prior to any work 
within water land not included in the 
scope of this Biodiversity Assessment. 

 Any snags located within the study area 
will be relocated to nearby areas of 
habitat, if necessary 

 DPI Fisheries will be contacted 
regarding the re-use of CWD as aquatic 
habitat. 

Project Manager, 
Contractor 

Pre-construction, 
During construction 

 

AH1 Unexpected finds Unexpected finds 
The Standard Management Procedure - 
Unexpected Heritage Items must be 
followed in the event that a known or 
potential Aboriginal object(s), including 
skeletal remains, is found during 
construction. This applies where RMS does 

Project Manager, 
Contractor 

Pre-construction, 
During construction 
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not have approval to disturb the object(s) or 
where a specific safeguard for managing 
the disturbance (apart from the Procedure) 
is not in place.  Work may only re-
commence once the requirements of that 
Procedure have been satisfied.   

AH2 Accidental discovery 
of items of Aboriginal 
cultural significance 
 

 All contractors and/or employees of 
contractors who are supervising work 
during the activity in relation to 
earthmoving or ground disturbance will 
attend an on-site cultural heritage 
induction. 

 The on-site cultural heritage induction 
must cover: 
a. The specific requirements of this 

CHMP;  
b. The contingency plans contained in 

this CHMP; and 
c. Cultural awareness training. 

 

Pre-construction, 
During construction 

Pre-construction, 
During construction 

 

 

 

 

NAH1 Unexpected finds Unexpected finds 
Should any heritage items, archaeological 
remains or potential relics of Non-Aboriginal 
origin be encountered, then construction 
work that might affect or damage the 
material must cease and notification 
provided to the relevant RMS officer 
identified in the RMS Standard 
Management Procedure - Unexpected 
Archaeological Finds.  Work may only re-
commence once the requirements of that 
Procedure have been satisfied. 

Project Manager, 
Contractor 

Pre-construction, 
During construction 
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NAH2 Enhancing public 
understanding and 
awareness 

Heritage interpretation 
A Non-Aboriginal Heritage Interpretation 
Strategy will be prepared and implemented 
to promote community understanding and 
awareness of the site's heritage values.  
The Strategy will be prepared in 
accordance with guidelines published by 
the Office of Environment and Heritage.   

Project Manager Pre-operation  

NAH3 Legislative 
requirement 

Roads and Maritime have obtained a 
Section 60 Approval for the proposal. All 
conditions of the approval must be followed 
as listed below. 
 
Nominated heritage consultant 
 A heritage consultant shall be 

nominated for the project. Their name is 
to be submitted to the Heritage Council 
of NSW and approved prior to the 
commencement of work 

 The nominated heritage consultant is to 
provide advice on the detailed design, 
undertake on-site heritage inductions 
and inspect the demolition and removal 
of material to ensure that no significant 
fabric or elements are damaged or 
removed 

 All work shall be carried out by suitably 
qualified tradespeople with practical 
experience in conservation and 
restoration of similar heritage items. The 
nominated heritage consultant shall be 
consulted prior to the selection of 
appropriate tradespeople. 

Project Manager Pre-construction   
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Site protection and work 
 Significant building fabric and elements 

are to be protected during the works 
from potential damage. Protection 
systems must ensure historic fabric is 
not damaged or removed 

 The installation of new services shall be 
carried out in such a manner as to 
minimise damage to or removal of 
historic fabric and shall not obscure 
historic features. 

 
Archival recording 
A report must be provided to the Heritage 
Division at the completion of work that 
includes: 
 An archival photographic recording of 

the bridge undertaken prior to and 
during the work, in accordance with the 
Heritage Council document, 
Photographic Recording of Heritage 
Items using Film or Digital Capture 

 A summary of the work, up to 5 pages, 
including a description of the work 
undertaken, the methodology and any 
other relevant matters. 

NAH4 Changes to the 
heritage values of the 
bridge 

An archival recording be prepared for 
Barham-Koondrook Bridge. This should 
follow the guidelines for Items of State 
Heritage Significance as outlined in the 
NSW Heritage Branch publication How to 

Project Manager  Pre-construction  
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Standard / 
additional 
safeguard 

Prepare Archival Records of Heritage 
Items. 

NAH5 Changes to the 
heritage values of the 
bridge 

Methodology for painting the lift span will be 
finalised during detailed design in 
consultation with the NSW Office of 
Environment and Heritage - Heritage 
branch. 

Project Manager  Pre-construction 
 

 

NAH6 Design Conditions of section 60 approval for the 
proposed modification must be 
satisfied. 

Roads and 
Maritime/Contractor

Pre-construction, 
construction 

Additional 
safeguard 
 

NOISE1 Minimise noise and 
vibration risks during 
construction 

Noise and Vibration Management Plan 

A Noise and Vibration Management Plan 
will be prepared and implemented as part 
of the CEMP. The Plan should generally 
follow the approach in Practice Note VI of 
the RTA Environmental Noise 
Management Manual and identify: 

 

- all potential significant noise and 
vibration generating activities associated 
with the activity 

- measures to be implemented during 
construction to minimise noise and 
vibration impacts, such as restrictions on 
working hours, staging, placement and 
operation of work compounds, parking 
and storage areas, temporary noise 
barriers, haul road maintenance, and 
controlling the location and use of 
vibration generating equipment 

- feasible and reasonable mitigation 

Project Manager, 
Contractor 

Pre-construction  
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

measures to be implemented, 
determined in accordance with OEH's 
Interim Construction Noise Guideline 
and taking into account the RMS 
Beyond the Pavement urban design 
policy, process and principles 

- a monitoring program to assess 
performance against relevant noise and 
vibration criteria  

- arrangements for consultation with 
affected neighbours and sensitive 
receivers, including notification and 
complaint handling procedures 

- contingency measures to be 
implemented in the event of non-
compliance with noise and vibration 
criteria. 

NOISE2 Minimise risks to local 
and sensitive 
receivers 

Standard construction hours 

 Monday to Friday 7.00 am to 6.00 pm 
 Saturdays 8.00 am to 1.00 pm 
 No construction on Sundays or Public 

Holidays. 

Project Manager, 
Contractor 

Pre-construction, 
During construction 

 

NOISE3 Community 
notification 

Local community notification - sensitive 
receivers 

All sensitive receivers (eg. schools, local 
councils) likely to be affected must be 
notified at least five days prior to 
commencement of any works associated 
with the activity that may have an adverse 
noise or vibration impact. The notification 
must include details of: the project; 

Project Manager, 
Contractor 

Pre-construction, 
During construction 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

construction period and construction hours; 
contact information for project management 
staff; complaint and incident reporting; and 
how to obtain further information.   

NOISE4 Working hours If possible, restrict the hours that noisy 
activities such as the use of rock breakers, 
jack hammers and piling rigs will occur, 
taking into account times identified by the 
community when they are less sensitive to 
noise (such as mid-morning or mid-
afternoon for work near residences) and 
whether the community is prepared to 
accept a longer period of construction in 
exchange for restrictions on construction 
times. 

Project Manager, 
Contractor 

During construction  

NOISE5 Noise during the 
removal of the 
temporary bridge 

If the temporary piles are broken by rock 
hammer, attended noise monitoring should 
occur with a focus on the ‘Recommended 
Area’ identified in Figure 9 of the Noise and 
Vibration Impact Assessment (Project REF 
Appendix K) 

Project Manager, 
Contractor 

During construction  

NOISE6 Noise monitoring Attended noise monitoring will be 
undertaken during the pile driving work to 
confirm the predicted noise levels 

Project Manager, 
Contractor 

During construction  

NOISE7 Staff training Briefing of the work team in order to create 
awareness of the locality of sensitive 
receivers and the importance of minimising 
noise emissions. 

Project Manager, 
Contractor 

Pre-construction, 
During construction 

 

NOISE8 Community 
information 

Prior to piling activities commencing, a 
letterbox drop will be conducted to all 
occupants of buildings within the 
‘Recommended Area’ highlighted in Figure 

Project Manager Pre-construction, 
During construction 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

8 of the Noise and Vibration Impact 
Assessment (Project REF Appendix K) to 
inform them of the proposed works ahead 
of time. This letter will outline the proposed 
timing and duration of work as well as 
provide the community with a contact 
number or liaison officer available to 
adequately respond to all project related 
enquiries 

 
NOISE9 Vibration impacts 

 All construction works should be 
carried out Monday to Friday, 7:00 am 
to 6:00 pm, where possible 

 When working close to sensitive 
receivers, use lower vibration 
generating items of plant and 
equipment where possible eg smaller 
vibratory rollers and hydraulic hammers 

 Minimise consecutive vibration 
intensive works in the same locality (if 
applicable) 

Project Manager, 
Contractor 

Pre-construction, 
During construction 

 

UD1 Pre-construction / 
detailed design 

Urban Design and Landscape Plan 

An Urban Design and Landscape Plan will 
be prepared in consultation with 
Gannawarra Shire Council to support the 
final detailed project design and 
implemented as part of the CEMP.   

 

The Plan will present an integrated urban 
design for the project, providing practical 

Project Manager Post construction  
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

detail on the application of design 
principles and objectives identified in the 
environmental assessment. The Plan will 
include design treatments for: 

 

- Location and identification of existing 
vegetation and proposed landscaped 
areas, including species to be used 
(cross-referencing any relevant specified 
biodiversity safeguards) 

- Built elements including retaining walls, 
bridges and noise walls 

- Pedestrian and cyclist elements 
including footpath location, paving types 
and pedestrian crossings 

- Fixtures such as seating, lighting, 
fencing and signs 

- Details of the staging of landscape 
works taking account of related 
environmental controls such as erosion 
and sedimentation controls and 
drainage 

- - Procedures for monitoring and 
maintaining landscaped or rehabilitated 
areas. 

UD2 Minimise visual and 
landscape impacts 
during construction 

Work sites 

Project work sites, including construction 
areas and supporting facilities (such as 
storage compounds and offices) will be 
managed to minimise visual impacts, 
including appropriate storage of equipment, 

Project Manager, 
Contractor 

During construction  
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

parking, stockpile screening and 
arrangements for the storage and removal 
of rubbish and waste materials.   

UD3 Visual amenity Mature trees will be used for revegetation 
as much as possible and practical. 

Project Manager Post Construction  

AIR1 Community 
notification 

Local community notification - sensitive 
receivers 
All sensitive receivers (eg. schools, local 
councils) likely to be affected must be 
notified at least five days prior to 
commencement of any works associated 
with the activity that may have an adverse 
impact on local air quality.  The notification 
must include details of: the project; 
construction period and construction hours; 
any recommended measures that can be 
implemented (eg. window closure, staying 
indoors, etc), contact information for project 
management staff; complaint and incident 
reporting; and how to obtain further 
information. 

Project Manager Pre-construction,  

During Construction 

 

AIR2 Protect local air 
quality and avoid 
inadvertent impacts 

Protecting air quality 
Dust suppression measures will be 
implemented to protect local air quality.   

Project Manager, 
Contractor 

During Construction  

AIR3 General air quality 
impact 

Construction activities are to be managed 
to minimise dust and fuel emissions. 

Project Manager, 
Contractor 

During Construction  

AIR4 Dust  Stockpiles or areas that may generate dust 
are to be managed to suppress dust 
emissions in accordance with the Stockpile 
Site Management Guideline (Roads and 
Maritime, 2015). 

Project Manager, 
Contractor  

During Construction  

WASTE1 Avoid, minimise and Waste Management Plan Project Manager Pre-construction  
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

sustainably manage 
waste 

A Waste Management Plan will be 
prepared and implemented as part of the 
CEMP. It will provide specific guidance on 
measures and controls to be implemented 
to support minimising the amount of waste 
produced and appropriately handle and 
dispose of unavoidable waste.  It will also 
address the importation of waste to the site 
for use in undertaking the project.   

 

The Plan will give effect to any 
management measures contained in any 
waste assessment undertaken for the 
project and include, but not necessarily be 
limited to: 

 

- Measures to avoid and minimise waste 
associated with the project 

- Classification of wastes generated by the 
project and management options (re-use, 
recycle, stockpile, disposal) 

- Classification of wastes received from 
off-site for use in the project and 
management options 

- Identifying any statutory approvals 
required for managing both on and off-
site waste, or application of any relevant 
resource recovery exemptions 

- Procedures for storage, transport and 
disposal 

- Monitoring, record keeping and reporting, 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

including any documentation 
management obligations arising from 
resource recovery exemptions.   

 

The Plan will be prepared taking into 
account the RMS Environmental Procedure 
- Management of Wastes on Roads and 
Maritime Services Land and relevant RMS 
Waste Fact Sheets.   

WASTE2 Pre-construction / 
detailed design 

Pre-construction assessment 

Prior to land being used for ancillary 
construction purposes (compounds, 
storage, parking, etc) a pre-construction 
land assessment must be undertaken to 
identify the presence of any pre-existing 
wastes.   

The assessment is to be prepared in 
accordance with the RMS Environmental 
Procedure - Management of Wastes on 
Roads and Maritime Services Land.  Where 
the land is privately owned, a copy of the 
assessment will be provided to the 
landowner.   

Project Manager Pre-construction  

WASTE3 Avoid, minimise and 
sustainably manage 
waste 

Sampling of waste materials - to be 
exported off-site 

Waste materials (such as soils and 
aggregates) obtained from the project and 
to be exported to a non-road construction 
site or project must be sampled and 
managed in accordance with relevant 
Roads and Maritime Waste Fact Sheets. 

Project Manager Pre-construction, 
During construction 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

WASTE4 Avoid, minimise and 
sustainably manage 
waste 

Vegetated waste 

Any trees to be removed shall be reused as 
millable timber wherever practicable.  Other 
vegetated material from native species shall 
be mulched and re-use on-site for 
landscaping or rehabilitation purposes if 
consistent with the approved Flora and 
Fauna Plan for the project.  Weed species, 
or vegetation not considered appropriate for 
re-use on-site, will be removed and 
disposed of to an appropriately licenced 
facility.  

Project Manager, 
Contractor 

Pre-construction, 
During construction 

 

WASTE5 Compliance 
monitoring of waste 
management 

Monitor implementation of safeguards - 
construction phase 

Consistent with any specific requirements 
of the approved Waste Management Plan a 
monitoring plan will be implemented during 
construction for {insert time-frame} to 
assess effective implementation of waste 
safeguards, identify any unexpected or 
inadvertent impacts, and identify 
recommended revisions or improvements. 

Project Manager Pre-construction, 
During construction 

 

WASTE6 Compliance 
monitoring of waste 
management 

Adaptive management - during construction 

After considering the outcomes and 
recommendations arising from the 
monitoring program, and any other relevant 
information that becomes available during 
construction, appropriate measures will be 
implemented to address identified 
deficiencies or undertake actions needed to 
address waste related impacts.  If 

Project Manager Pre-construction, 
During construction 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

necessary, the Waste Management Plan 
will be reviewed and updated to include any 
additional measures. 

WASTE7 Final condition of 
ancillary sites 

Post-construction assessment 

A post-construction land assessment must 
be undertaken of land that was used for 
ancillary construction purposes 
(compounds, storage, parking, etc) to 
determine the suitability for hand-back to 
the landowner. 

 

The assessment is to be prepared in 
accordance with the RMS Environmental 
Procedure - Management of Wastes on 
Roads and Maritime Services Land.  Where 
the land is privately owned, a copy of the 
assessment will be provided to the 
landowner.   

Project Manager Post construction  

SE1 Pre-construction / 
detailed design 

Communication Plan 
A Communication Plan (CP) will be 
prepared and implemented as part of the 
CEMP to ensure provision of timely and 
accurate information to the community 
during construction. The CP will include (as 
a minimum):  
 
- Mechanisms to provide details and timing 

of proposed activities to affected 
residents, including changed traffic and 
access conditions 

- Contact name and number for 
complaints. 

Project Manager Pre-construction  
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

 
The CP will be prepared in accordance with 
the Roads and Maritime Services 
Stakeholder Engagement Toolkit. 

SE2 Construction Emergency access 
Access for emergency vehicles will be 
maintained at all times during construction.  
Any site-specific requirements will be 
determined in consultation with the relevant 
emergency services agency.   

Project Manager, 
Contractor 

During construction  

SE3 Impacts to residents Local community notification 
Stakeholder engagement will be 
undertaken with potentially affected 
residences prior to the commencement of 
and during works in accordance with the 
Roads and Maritime Services Stakeholder 
Engagement Toolkit. Communication 
activities may include door knocks, 
newsletters or letter box drops providing 
information on the proposed works, working 
hours and a contact name and number for 
more information or to register complaints. 

Project Manager Pre-construction, 
During construction 

 

SE4 Property impacts Consultation - property owners 
Consultation will be undertaken with all 
affected property owners during detailed 
design and construction to develop and 
implement measures to mitigate impacts on 
land use viability, infrastructure and 
severance. 

Project Manager Pre-construction, 
During construction 

 

SE5 Impacts on viability of 
businesses 

Consultation - businesses 
Consultation will occur with Koondrook and 
Barham businesses to identify appropriate 
management strategies to avoid or 

Project Manager Pre-construction, 
During construction 
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No. Impact Environmental safeguards Responsibility Timing 
Standard / 
additional 
safeguard 

minimise impacts on access and 
operations. This will include consideration 
of measures such as additional signage 
and alternative access arrangements 

SE6 Impacts to community Complaints 
A complaints handling procedure and 
register will be included in the CEMP.   

Project Manager Pre-construction, 
During construction 

 

SE7 Impacts to residents 
and general 
community 

Community information 
Road users and local communities will be 
provided with timely, accurate, relevant and 
accessible information about changed 
traffic arrangements and delays owing to 
construction activities. 

Project Manager Pre-construction, 
During construction 

 

CC1 Climate change The construction contractor will consider:  
 The life cycle environmental impact of 

materials and plant used in the 
construction process (this will be 
considered during procurement) 

 Establishing operating procedures for 
site vehicles to increase the efficiency of 
vehicle fuel use 

 Reducing vegetation clearing as much 
as feasible, and re-establishing 
vegetation in suitable areas when 
construction is completed 

 Reducing site wastage by re-using and 
recycling waste materials as a 
preference before disposing to landfill. 

Project Manager Pre-construction  
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7.3 Licensing and approvals 
There would be no change to the relevant licenses, permits, notifications and approvals needed for 
the Barham-Koondrook Bridge – Truss and Victorian Approach Span Restoration and when they 
need to be obtained are listed below.  
 
The following approvals would be needed to carry out the work: 
 A planning permit from Gannawarra Shire Council would be required to remove vegetation and 

to carry out work in land subject to inundation on the Victorian side of the river 

 Approval to carry out work in the road reserve in Victoria would be required from VicRoads. 

 
The following approvals may be needed to carry out the work: 
 If the list span is to be blasted and repainted off-site, application to the Office of Environment 

and Heritage to amend the existing Section 60 approval conditions would be needed 

 Should water need to be extracted from the Murray River, a Water Works Approval would be 
required from the NSW Office of Water 

 If the work would inhibit, block or obstruct the passage of fish, a permit under Part 7 of 
Fisheries Management Act 1994 is required. 
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8 Conclusion 

8.1 Justification 
The proposed modification would ensure the long-term viability of the Barham-Koondrook Bridge 
by improving the safety of all types of pedestrians crossing the river, including those on foot, 
cyclists, motor scooters and wheelchairs. The work would also maintain the integrity and 
functionality of a state heritage item.  

The benefits of the proposal are considered to outweigh the expected impact on the environment. 
Safeguards and management measures have been recommended to minimise the potential impact 
on the environment. 

8.2 Objects of the EP&A Act 
 

Object Comment 

5(a)(i) To encourage the proper management, 
development and conservation of natural and 
artificial resources, including agricultural land, 
natural areas, forests, minerals, water, cities, 
towns and villages for the purpose of promoting 
the social and economic welfare of the 
community and a better environment. 

The proposed modification meets this object. 
The work would improve the safety of 
pedestrians and maintain the functionality of a 
state heritage item. 

The proposal has been designed to minimise 
the impact on the community and vegetation 
loss.  Consultation would continue with the 
community for the duration of the work. 

5(a)(ii) To encourage the promotion and co-
ordination of the orderly economic use and 
development of land. 

Not relevant to the proposed modification. 

5(a)(iii) To encourage the protection, provision 
and co-ordination of communication and utility 
services. 

Not relevant to the proposed modification. 

5(a)(iv) To encourage the provision of land for 
public purposes. 

Not relevant to the proposed modification. 

5(a)(v) To encourage the provision and co-
ordination of community services and facilities. 

Not relevant to the proposed modification. 

5(a)(vi) To encourage the protection of the 
environment, including the protection and 
conservation of native animals and plants, 
including threatened species, populations and 
ecological communities, and their habitats. 

The proposed modification meets this object, as 
discussed in section 6.1. A significant impact on 
native animals and plants is not likely to occur. 

5(a)(vii) To encourage ecologically sustainable 
development. 

The proposed modification meets this object, as 
discussed in sections 8.2.1 to 8.2.4 below. 

5(a)(viii) To encourage the provision and 
maintenance of affordable housing. 

Not relevant to the proposed modification. 
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Object Comment 

5(b) To promote the sharing of the responsibility 
for environmental planning between different 
levels of government in the State. 

Not relevant to the proposed modification. 

5(c) To provide increased opportunity for public 
involvement and participation in environmental 
planning and assessment. 

Consultation with the community has occurred 
to date and would continue for the duration of 
the work. The proposed modification is a direct 
result of requests from the community during 
consultation. 

 

8.2.1 The precautionary principle 

The precautionary principle, namely, that if there are threats of serious or irreversible 
environmental damage, lack of full scientific certainty should not be used as a reason for 
postponing measures to prevent environmental degradation. In the application of the precautionary 
principle, public and private decisions should be guided by: 

(i) careful evaluation to avoid, wherever practicable, serious or irreversible damage to the 
environment 

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

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

8.2.3 Conservation of biological diversity and ecological integrity 
Conservation of biological diversity and ecological integrity, namely, that conservation of biological 
diversity and ecological integrity should be a fundamental consideration. 

8.2.4 Improved valuation, pricing and incentive mechanisms 

Improved valuation, pricing and incentive mechanisms, namely, that environmental factors should 
be included in the valuation of assets and services, such as: 

(i)  polluter pays, that is, those who generate pollution and waste should bear the cost of 
containment, avoidance or abatement 

(ii)  the users of goods and services should pay prices based on the full life cycle of costs of 
providing goods and services, including the use of natural resources and assets and the 
ultimate disposal of any waste 

(iii)  environmental goals, having been established, should be pursued in the most cost effective 
way, by establishing incentive structures, including market mechanisms, that enable those 
best placed to maximise benefits or minimise costs to develop their own solutions and 
responses to environmental problems. 

8.3 Conclusion 
This addendum REF has examined and taken into account to the fullest extent possible all matters 
affecting or likely to affect the environment by reason of the proposed activity.  

This has included consideration where relevant, of conservation agreements and plans of 
management under the NPW Act, joint management and biobanking agreements under the TSC 
Act, wilderness areas, critical habitat, impacts on threatened species, populations and ecological 
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communities and their habitats and other protected fauna and native plants. It has also considered 
the potential impact to matters of national environmental significance listed under the Federal 
EPBC Act. 

The potential environmental impact from the proposed modification has been avoided or reduced 
during the design development and options assessment. The proposed modification as described 
in the addendum REF best meets the project objectives, but would still result in some impact on 
Non-Aboriginal heritage and landscape character and visual amenity. Safeguards and 
management measures as detailed in this addendum REF would ameliorate or minimise this 
expected impact. The proposed modification would also improve pedestrian safety. On balance the 
proposed modification is considered justified and the following conclusions are made. 

Significance of impact under NSW legislation 
The proposed modification would not result in a change to the findings of the project REF and 
submissions report and would be unlikely to cause a significant impact on the environment. 
Therefore it is not necessary for an environmental impact statement to be prepared and approval 
to be sought from the Minister for Planning under Part 5.1 of the EP&A Act. A Species Impact 
Statement is not required. The proposed modification is subject to assessment under Part 5 of the 
EP&A Act. Consent from Council is not required. 
  
Significance of impact under Australian legislation 
The proposed modification would not likely cause a significant impact on matters of national 
environmental significance or the environment of Commonwealth land within the meaning of the 
Environment Protection and Biodiversity Conservation Act 1999. A referral to the Australian 
Department of the Environment is not required.  
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9 Certification 

This addendum review of environmental factors provides a true and fair review of the proposed 
modification in relation to its potential effects on the environment. It addresses to the fullest extent 
possible all matters affecting or likely to affect the environment as a result of the proposed 
modification. 

 

Gemma Barber 
Senior Environmental Consultant 
NGH Environmental Pty Ltd  
Date: 26/04/17 

I have examined this addendum review of environmental factors and accept it on behalf of Roads 
and Maritime Services. 

Sam Millie 
Bridge Works Manager 
South West Region 
Date: 22-May-2017
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11 Terms and acronyms used in this addendum REF 

 

Term /  Acronym Description 

CEMP Construction / Contractor’s environmental management plan 

EIA Environmental impact assessment 

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

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

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

FM Act Fisheries Management Act 1994 (NSW) 

Heritage Act Heritage Act 1977 (NSW) 

ISEPP State Environmental Planning Policy (Infrastructure) 2007 

LEP Local Environmental Plan. A type of planning instrument made under Part 3 
of the EP&A Act. 

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

Noxious Weeds Act Noxious Weeds Act 1993 (NSW) 

NPW Act National Parks and Wildlife Act 1974 (NSW) 

Roads and Maritime NSW Roads and Maritime Services 

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

TSC Act Threatened Species Conservation Act 1995 (NSW) 

QA Specifications Specifications developed by Roads and Maritime Services for use with road 
work and bridge work contracts let by Roads and Maritime Services.  
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Consideration of clause 228(2) factors and matters of 
national environmental significance 
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Clause 228(2) Checklist 

In addition to the requirements of the Is an EIS required? (1995/1996) guideline and the Roads and 
Related Facilities EIS Guideline (DUAP 1996) as detailed in the addendum REF, the following 
factors, listed in clause 228(2) of the Environmental Planning and Assessment Regulation 2000, 
have also been considered to assess the likely impacts of the proposed modification on the natural 
and built environment. 
 

Factor Impact 

a. Any environmental impact on a community? 
The proposed modification may have a minor short term impact on the 
community through additional noise and emission generation. The 
modification however would generate a significant benefit to the community 
by providing a permanent safe pedestrian access across the bridge. 

Minor – negative 
Short-term 
 
Major – positive 
Long-term 

b. Any transformation of a locality? 
The locality would be transformed by the proposed pathway, however the 
impact has been minimised through careful design.  
 
The proposed feature lighting on the bridge would provide a positive 
transformation of the locality. 

Minor-negative 
Long-term 
 
Major- positive 
Long-term 

c. Any environmental impact on the ecosystems of the locality? 
The proposed modification is not expected to have an impact on the 
ecosystems of the locality. 

Nil 

d. Any reduction of the aesthetic, recreational, scientific or other 
environmental quality or value of a locality? 

The installation of the pathway would have a minor impact on the aesthetic 
quality and value of the locality, however careful design has minimised this 
impact.  
 
The proposed feature lighting on the bridge would provide a long-term 
benefit to the aesthetic quality and value of the locality. 

 
 
Minor-negative 
Long-term 
 
 
Major- positive 
Long-term 

e. Any effect on a locality, place or building having aesthetic, 
anthropological, archaeological, architectural, cultural, historical, 
scientific or social significance or other special value for present or 
future generations? 

The proposed modification would have a minor negative impact on the 
heritage values of the Barham-Koondrook Bridge given the pathway would 
be a permanent fixture on the side of the bridge. The expected impact has 
been minimised through the design of the pathway in consultation with the 
NSW OEH Heritage Division. 

Minor – negative 
Long-term 

f. Any impact on the habitat of protected fauna (within the meaning of the 
National Parks and Wildlife Act 1974)? 

There would be no long-term impact to any habitats of protected fauna from 
the proposed modification. 

Nil 

g. Any endangering of any species of animal, plant or other form of life, 
whether living on land, in water or in the air? 

The proposed modification would not endanger any species of biota. 

Nil 
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Factor Impact 

h. Any long-term effects on the environment? 
There would be no long-term effects on the environment from the proposed 
modification. 

Nil 

i. Any degradation of the quality of the environment? 
The proposed modification is unlikely to degrade the quality of the 
environment. 

Nil 

j. Any risk to the safety of the environment? 
It is not likely that the proposed modification would pose any risks to the 
safety of the environment.  

Nil 

k. Any reduction in the range of beneficial uses of the environment? 
There would be no impact to the beneficial uses of the environment from 
the proposed modification. 

Nil 

l. Any pollution of the environment? 
The proposed modification would result in minor additional short term air 
and noise pollution from plant and machinery. Pollution would be minor 
considering the nature and duration of the work. 

Minor- negative 
Short-term 

m. Any environmental problems associated with the disposal of waste? 
There would be no problems associated with the disposal of waste 
generated by the proposed modification.  

Nil 

n. Any increased demands on resources (natural or otherwise) that are, or 
are likely to become, in short supply? 

The proposed modification would generate minimal additional demand on 
resources.  

Minor – negative 
Short-term 

o. Any cumulative environmental effect with other existing or likely future 
activities? 

No other activities are known to occur concurrently with the proposed work. 
Given the minor nature of the work and isolated nature of the site, the work 
is unlikely to have a substantial cumulative impact on the environment.  

Nil 

p. Any impact on coastal processes and coastal hazards, including those 
under projected climate change conditions? 

There would be no impact on coastal processes and coastal hazards, 
including those under projected climate change conditions. 

Nil 
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Matters of National Environmental Significance 

Under the environmental assessment provisions of the Environment Protection and Biodiversity 
Conservation Act 1999, the following matters of national environmental significance and impacts 
on Commonwealth land are required to be considered to assist in determining whether the 
proposed modification should be referred to the Australian Government Department of the 
Environment. 
 
Under the EPBC Act strategic assessment approval a referral is not required for proposed road 
actions that may affect nationally listed threatened species, populations, endangered ecological 
communities and migratory species. The impact on these matters is assessed in detail as part of 
this addendum REF in accordance with Australian Government significant impact criteria and 
taking into account relevant guidelines and policies. 
 

Factor Impact 

a. Any impact on a World Heritage property? 
A search of the EPBC Act Protected Matters Search Tool revealed that 
there are no World Heritage properties within 10 kilometres of the proposal 
site. 

Nil 

b. Any impact on a National Heritage place? 
There would not be any impact on places of National Heritage. 

Nil 

c. Any impact on a wetland of international importance? 
An EPBC Act Protected Matters search identified six wetlands of 
international importance as existing within the same catchment as the 
proposal: 

 Banrock station wetland complex 
 Gunbower forest 
 Kerang wetlands 
 NSW central murray state forests 
 Riverland 
 Coorong, and lakes alexandrina and albert wetland. 

 
The proposal is unlikely to impact on these areas given the minimal scope 
of the work and the distances to the wetlands.  

Nil 

d. Any impact on a listed threatened species or communities? 
The proposed modification would not have an impact on a listed threatened 
species or ecological community, as discussed in section 6.1.  
 

Nil 

e. Any impacts on listed migratory species? 
The proposed modification would not have an impact on a listed migratory 
species protected under an international agreement.  

Nil 

f. Any impact on a Commonwealth marine area? 
The proposed modification would not have an impact on a Commonwealth 
marine area.  

Nil 

g. Does the proposed modification involve a nuclear action (including 
uranium mining)? 

The proposed modification would not involve a nuclear action.  

Nil 
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Factor Impact 

Additionally, any impact (direct or indirect) on Commonwealth land? 
The proposed work would not have an impact on Commonwealth land. 

Nil 
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Statutory consultation checklists



 

Appendix [XX] 1

Infrastructure SEPP 

Council related infrastructure or services 

Issue Potential impact Yes / 
No 

If ‘yes’ consult 
with the relevant 
local council(s).  

ISEPP 
clause 

Stormwater Are the works likely to have a 
substantial impact on the stormwater 
management services which are 
provided by council?  
 

No  ISEPP 
cl.13(1)(a) 

Traffic Are the works likely to generate traffic 
to an extent that will strain the existing 
road system in a local government 
area? 
 

No  ISEPP 
cl.13(1)(b) 

Sewerage 
system 

Will the works involve connection to a 
council owned sewerage system? If 
so, will this connection have a 
substantial impact on the capacity of 
any part of the system? 
 
 

No  ISEPP 
cl.13(1)(c) 

Water usage Will the works involve connection to a 
council owned water supply system? 
If so, will this require the use of a 
substantial volume of water? 

No  ISEPP 
cl.13(1)(d) 

Temporary 
structures 

Will the works involve the installation 
of a temporary structure on, or the 
enclosing of, a public place which is 
under local council management or 
control? If so, will this cause more 
than a minor or inconsequential 
disruption to pedestrian or vehicular 
flow? 

Yes  ISEPP 
cl.13(1)(e) 

Road & 
footpath 
excavation 

Will the works involve more than 
minor or inconsequential excavation 
of a road or adjacent footpath for 
which council is the roads authority 
and responsible for maintenance? 

Yes  ISEPP 
cl.13(1)(f) 

 

Local heritage items 

Issue Potential impact Yes / 
No 

If ‘yes’ consult 
with the relevant 
local council(s)  

ISEPP 
clause 
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Issue Potential impact Yes / 
No 

If ‘yes’ consult 
with the relevant 
local council(s)  

ISEPP 
clause 

Local 
heritage 

Is there is a local heritage item (that is 
not also a State heritage item) or a 
heritage conservation area in the 
study area for the works?  If yes, does 
a heritage assessment indicate that 
the potential impacts to the item/area 
are more than minor or 
inconsequential? 

No  ISEPP 
cl.14 

 

Flood liable land 

Issue Potential impact Yes / 
No 

If ‘yes’ consult 
with local 
Council(s) 

ISEPP 
clause 

Flood liable 
land 

Are the works located on flood liable 
land? If so, will the works change 
flood patterns to more than a minor 
extent? 

Yes / 
No 

 ISEPP 
cl.15 

 

Public authorities other than councils 

Issue Potential impact Yes / 
No 

If ‘yes’ consult 
with 

ISEPP 
clause 

National 
parks and 
reserves 

Are the works adjacent to a national 
park or nature reserve, or other area 
reserved under the National Parks 
and Wildlife Act 1974? 

No Office of 
Environment and 
Heritage 
 

ISEPP 
cl.16(2)(a) 

Marine parks Are the works adjacent to a declared 
marine park under the Marine Parks 
Act 1997? 

No Department of 
Primary 
Industries 

ISEPP 
cl.16(2)(b) 

Aquatic 
reserves 

Are the works adjacent to a declared 
aquatic reserve under the Fisheries 
Management Act 1994? 

No Department of 
Primary 
Industries 

ISEPP 
cl.16(2)(c) 

Sydney 
Harbour 
foreshore 

Are the works in the Sydney Harbour 
Foreshore Area as defined by the 
Sydney Harbour Foreshore Authority 
Act 1998? 

No Sydney Harbour 
Foreshore 
Authority 

ISEPP 
cl.16(2)(d) 

Bush fire 
prone land 

Are the works for the purpose of 
residential development, an 
educational establishment, a health 
services facility, a correctional centre 
or group home in bush fire prone 
land?  

No Rural Fire Service  ISEPP 
cl.16(2)(f) 
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Assignment/Key Objectives/Purposes: 

 Provide a report containing details in regard to subject tree; 
o As per discussion with David Stratton, RMS NSW; 

 Provide a hazard evaluation of a single tree within proximity to the temporary 
bridge construction and work zone. 

o Requested information to be contained in the report; 
 Document observations, including hazard report and photographic evidence. 
 Recommend appropriate action. 

Assessment Methodology: 
 The site at MR319 Thule Rd Barham 2732 was inspected on Wednesday 1st February and Thursday 

2nd February 2017 
 Shaun Learmonth, Consulting Arborist conducted the assessment. 
 Ground level assessment and observations, only, were made of the subject tree(s), with the condition 

and immediate surroundings recorded. 
 Equipment utilised. 

o IPhone 5 Mobile Phone Camera.  
o Tape Measure.  

  
 Inspection was carried out as per; 

o International Society of Arboriculture, 
 “ (International Society of Arboriculture, ISA Tree Risk Assessment Manual, 2013)”. 
 “ ( International Society of Arboriculture, ISA Basic Tree Assessment form, 2013)”. 

o Further inspection practices and methodology as per the references within the Appendices. 
Observations: 

 Genus & species 
o Eucalyptus “camaldulensis” River Red Gum 

 Dimension; 
o Height:  19 meters. 
o Spread:  6 meters. 

 DBH; 
o 1.27 meters.  
o 2 Trunks. 

  

RMS Site Office 
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 Location; 
o Tree is located in close proximity and within the restricted work zone of the Roads and 

Maritime Service construction site. 
o Barham-Koondrook Bridge northern approach east side, Thule St Barham. 
o The tree is at the very edge of the Murray River bank.  

 Summary of observations, health, structure and condition;  
o Main trunk felled, approximately 30-40 years ago. 
o Erosion of the river bank has undermined by the rivers current. 
o The root zone of the tree has been exposed by at least 60%. 
o At the scarf cut of the felled trunk, scarring, decay and hollowing of trunk located at base 

and buttress is severe.  
o The remaining trunks are codominant with included bark evident. 
o Previous failures and maintenance pruning of scaffolds extending to mid-section of the 

trunk(s). 
o Lopped at some stage creating a dieback situation and scaring. 
o Scaffolds and branches have wounds and scaring from branch shedding. 
o Epicormics growth is present. 
o Upper canopy of the tree shows excessive dieback and damage from birds. 
o Tree growth is active with fresh leaf growth evident, yet sparse. 
o Age; 

 Mature, Specimen has reached expected size in situation; no vigorous extension 
growth just re-leafing only. 

o Health; 
 Fair, Tree is exhibiting one or more of the following symptoms that may be 

detrimental to the overall health of the tree;  
 Surface roots have damage close to the buttress. 
 A major pruning at some point has left stump with a sizable wound, 

exposed. 
 Minor pathogen damage present and epicormics growth.  Typical growth 

indicators, e.g. Extension growth, leaf size, canopy density for species in 
location. 

 Foliage generally with good colour, some discolouration may be present. 
o Structure; 

 Poor, Tree is generally being major asymmetrical in form, due to previous failures, 
major felling, pruning and soil erosion. 

 Major erosion of the river bank has been detrimental to the root zone 
anchorage plate. 

 Structural defects and trunk damage and /or missing bark, large cavities are 
present. 

 Codominant trunks, with included bark. 
 Epicormics sprouting from maintenance pruning. 
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Tree Hazard Evaluation Form: 
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Photographic Evidence: 

 
Erosion of Tree Root Zone   

 
Major Pruning Event, Scaring, Decay, Dieback and Previous Failiure 

 
Codominate Trunks, Included Bark, Cracking and Splits 
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Poor Trunk Taper, Codominant Trunk & Scaffolds, Previous Failures, Deadwood and Dieback.  Proximity to 

work zone. 

 
Proximity to work site.  Dieback and bird activity.  

Recommendation(s) 

 Observations documented within the Tree Hazard Evaluation Form indicates that the “Hazard 
Rating” is rated at 12 due to the size of the part indicated to most likely to fail and the potential of 
harm to the target within the area of the tree. 

  With the number of structural defects observed and the level of risk to people on site and the 
infrastructure within the vicinity, the trees continued usefulness and environmental values is 
considered low. 

 Subsequently the removal of the two (2) trunks identified within the report, require immediate 
attention.  No requirement is needed for removal of the stump as it presents a negligible risk to 
works and infrastructure. 
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Recommendation(s) 

 APPENDIX 1 –METHODOLOGY FOR DETERMINING TREE RETENTION VALUE  

o The process for determining the retention value/s shall involve a considered methodology. 
On development sites the retention value is to be used to assist in determining the constraint 
value of each tree in the context of any proposed development.  

o Trees will be assessed as having a ‘High’, ‘Medium’, ‘Low’ or ‘Very Low’ retention value. 
Trees with ‘High’ retention values shall be considered as a priority for retention, trees with a 
‘Medium‘retention value shall be considered for retention where this is possible and trees 
with ‘Low’ or ‘Very Low’ values are not generally considered as a constraint to 
development.  

o An example of an acceptable process is detailed as follows -  
 Step 1 – Undertaking the Visual Tree Assessment  

(Mattheck & Breloer, 1994) 

o The assessment shall be based on a visual inspection of the tree/s from ground level using 
relevant aspects of the Visual Tree Assessment (VTA) method. In summary, the inspection 
shall result in the notation of the dimensions of the tree, the density and health of the foliage 
in conjunction with an examination of the form and structure of the trunks, branches and 
crown and an assessment of the health and soundness of these elements of the tree.  

 Refer to Appendix 2 for Visual Tree Assessment procedure /considerations. 
 Step 2 – Determining Useful Life Expectancy (ULE)  

(Leichhardt Council, 2014) 

o Each tree can be assigned a ULE (Useful Life Expectancy) value as developed by Barrell 
(1996). The objective of a ULE assessment is to assign a relative value to individual trees 
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within a group for the purpose of informing future management options. In summary, ULE 
is the (safe with an acceptable level of risk) life expectancy of each tree modified by 
economic considerations, impacts on trees with a longer ULE and the retention of the 
amenity of the wider landscape.  

o The Useful Life Expectancy (ULE) methodology can be used to categorise trees as follows:  
 a. Long (Greater than 40 years);  
 b. Medium (Between 15 and 40 years);  
 c. Short (Between 5 and 15 years);  
 d. Transient (Less than 5 years); and  
 e. Dead or hazardous (no remaining ULE).  
 f. Refer to Appendix 3 for ULE consideration process and to Appendix 4 for ULE 

categories table. 
 Step 3 – Determining the Landscape Significance Rating 

o The ‘landscape significance’ of a tree is a measure of its contribution to amenity, heritage 
and ecological values. Whilst these values are fairly subjective and difficult to assess 
consistently, some measure is necessary to assist in determining the Retention Value of each 
tree. To ensure a consistent approach, the assessment criterion shown in Appendix 5 shall be 
used. A tree may be considered ‘significant’ for one or more reasons. A tree may meet one 
or more of the criteria in any value category (heritage, ecology or amenity) shown in 
Appendix 5 to achieve the specified rating. For example, a tree may be considered 
‘significant’ and given a rating of 1, even if it is only significant based on the amenity 
criteria.  

o Based on the criterion in this table, each tree will be assigned a landscape significance rating 
as follows:  
 a. Significant  
 b. Very High  
 c. High  
 d. Moderate  
 e. Low  
 f. Very Low  
 g. Insignificant  
 Refer to Appendix 5 for Landscape Significance Rating table  

 Step 4 – Determining the Retention Value 

(Morton, 2003) 

o The Retention Value of a tree is increased or diminished based on its sustainability in the 
landscape, which is expressed as the ULE. A tree that has a high Landscape Significance 
Rating, but low remaining ULE, has a diminished value for retention and therefore has an 
appropriate Retention Value assigned. Conversely a tree with a low Landscape Significance 
rating even with a long remaining ULE is also considered of low Retention Value.  

o Refer to Appendix 6 for Tree Retention Value matrix.  
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 Step 5 – Analysing the Implications for Proposed Development  

(Leichhardt Council, 2014) 

o The following tables describe the implications of the Retention Values on site layout and 
design: 

Table 3: Tree Retention Priorities 
Retention value  Recommended action  
“High”   

� These trees are considered worthy of preservation; as such careful consideration 
should be given to their retention as a priority.  
� Proposed site design and placement of buildings and infrastructure should consider 
the Tree Protection Zones as discussed in the following sections to minimise any 
adverse impact.  
� In addition to Tree Protection Zones, the extent of the canopy (canopy drip‐line) 
should also be considered, particularly in relation to high rise developments. Significant 
pruning of the trees to accommodate the building envelope or temporary scaffolding is 
generally not acceptable.  
 

“Moderate”   
� The retention of these trees is desirable.  
� These trees should be retained as part of any proposed development if possible, 
however these trees are considered less critical for retention.  
� If these trees must be removed, replacement planting should be considered in 
accordance with Council’s Tree Replacement Policy to compensate for loss of amenity.  
 

“Low”   
� These trees are not considered to worthy of any special measures to ensure their 
preservation, due to current health, condition or suitability. They do not have any 
special ecological, heritage or amenity value, or these values are substantially 
diminished due to their SULE.  
� These trees should not be considered as a constraint to the future development of the 
site. 
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 APPENDIX 2 –VISUAL TREE ASSESSMENT (VTA) PROCEDURE 

(Leichhardt Council, 2014) 
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 APPENDIX 3 –USEFUL LIFE EXPECTANCY (ULE) ASSESSMENT PROCEDURE 

(Leichhardt Council, 2014) 

 

 

12. Determine SULE 

11. Consider sustaining amenity – making space for new trees 

10. Consider adverse impacts on better trees 

9. Consider economics of management (cost versus benefit of retention) 

8. Determine safe life expectancy 

7. Consider how health may affect safety (and longevity) 

6. Determine whether the average life span needs to be modified due to the local environmental situation 

5. Consider how tree structure may affect safety 

4. Consider how location will affect safety 

3. Estimate remaining life expectancy 

2. Establish the average life span of the species

1.Estimate the age of the tree 
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APPENDIX 4 –USEFUL LIFE EXPECTANCY CATEGORIES -U.L.E  
(Barrell Tree Consultancy, 2009) 

 1. Long  2. Medium  3. Short  4. Removal  5. Moved or replaced  

 Trees that appeared to be 
retainable at the time of 
assessment for more than 40 
years with an acceptable level 
of risk.  

Trees that appeared to be 
retainable at the time of 
assessment for 15 - 40 years 
with an acceptable level of 
risk.  

Trees that appeared to be 
retainable at the time of 
assessment for 5 - 15 years 
with an acceptable level of 
risk.  

Trees that should be removed 
within the next 5 years  

Trees which can be reliably moved or 
replaced.  

A  Structurally sound trees located 
in positions that can 
accommodate future growth.  

Trees that may only live 
between 15 and 40 years.  

Trees that may only live 
between 5 and 15 more years.  

Dead, dying, suppressed or 
declining trees through disease 
or inhospitable conditions.  

Small trees less than 5m in height.  

B  Trees that could be made 
suitable for retention in the 
long term by remedial tree 
care.  

Trees that may live for more 
than 40 years but would be 
removed for safety or nuisance 
reasons.  

Trees that may live for more 
than 15 years but would be 
removed for safety or nuisance 
reasons.  

Dangerous trees through 
instability or recent loss of 
adjacent trees.  

Young trees less than 15 years old but over 
5m in height.  

C  Trees of special significance 
for historical, commemorative 
or rarity reasons that would 
warrant extraordinary efforts to 
secure their long term 
retention.  

Trees that may live for more 
than 40 years but would be 
removed to prevent 
interference with more suitable 
individuals or to provide space 
for new planting.  

Trees that may live for more 
than 15 years but should be 
removed to prevent 
interference with more suitable 
individuals or to provide space 
for new planting.  

Damaged trees through 
structural defects including 
cavities, decay, included bark, 
wounds or poor form.  

Trees that have been pruned to artificially 
control growth.  

D  Trees that could be made 
suitable for retention in the 
medium term by remedial tree 
care.  

Trees that require substantial 
remedial tree care and are only 
suitable for retention in the 
short term.  

Damaged trees that are clearly 
not safe to retain.  

  

E    Trees that may live for more 
than 5 years but should be 
removed to prevent 
interference with more suitable 
individuals or to provide space 
for new plantings 

 

F    Trees that are damaging or 
may cause damage to existing 
structures within 5 years 

 

G    Trees that will become 
dangerous after removal of 
other trees for reasons given in 
A) to F). 
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APPENDIX 5 –DETERMINING LANDSCAPE SIGNIFICANCE RATING 
(Matheny & Clark, 1998) 

Rating  Heritage value  Ecological value  Amenity value  

1. SIGNIFICANT  The subject site is listed as a Heritage Item under the Local 
Environment Plan (LEP) with a local, state or national level 
of significance or is listed as a Significant Tree.  

The subject tree is scheduled as a Threatened Species as 
defined under the Threatened Species Conservation Act 
1995 (NSW) or the Environmental Protection and 
Biodiversity Conservation Act 1999.  

The subject tree has a very large live crown size exceeding 100m² 
with normal to dense foliage cover, is located in a visually 
prominent position in the landscape, and exhibits very good form 
and habit typical of the species.  

The subject tree forms part of the curtilage of a Heritage 
Item (building /structure /artefact as defined under the LEP) 
and has important association with that item.  

The tree is a locally indigenous species, representative of 
the original vegetation of the area and is known as an 
important food, shelter or nesting tree for endangered or 
threatened fauna species.  

The subject tree makes a significant contribution to the amenity 
and visual character of the area by creating a sense of place or 
creating a sense of identity.  

The subject tree is a Commemorative Planting having been 
planted by an important historical person (s) or to 
commemorate an important historical event.  

The subject tree is a Remnant Tree, being a tree in existence 
prior to development of the area.  

The tree is visually prominent in view from surrounding areas, 
being a landmark or visible from a considerable distance.  

2. VERY HIGH  The tree has a strong historical association with a Heritage 
Item (building/structure/artefact/garden etc.) within or 
adjacent the property and/or exemplifies a particular era or 
style of landscape design associated with the original 
development of the site.  

The tree is a locally-indigenous species, representative of 
the original vegetation of the area and is a dominant or 
associated canopy species of an Endangered Ecological 
Community (EEC) formerly occurring in the area occupied 
by the site.  

The subject tree has a very large live crown size exceeding 60m²; 
a crown density exceeding 70% (normal-dense), is a very good 
representative of the species in terms of its form and branching 
habit or is aesthetically distinctive and makes a positive 
contribution to the visual character and the amenity of the area.  

3. HIGH  The tree has a suspected historical association with a 
heritage item or landscape supported by anecdotal or visual 
evidence.  

The tree is a locally-indigenous species and representative 
of the original vegetation of the area and the tree is located 
within a defined Vegetation Link / Wildlife Corridor or has 
known wildlife habitat value.  

The tree is a good representative of the species in terms of its form 
and branching habit with minor deviations from normal (e.g. 
crown distortion/suppression) with a crown density of at least 70% 
(normal); the subject tree is visible from the street and/or 
surrounding properties and makes a positive contribution to the 
visual character and the amenity of the area.  

4. MODERATE  The tree has no known or suspected historical association, 
but does not detract or diminish the value of the item and is 
sympathetic to the original era of planting.  

The subject tree is a non-local native or exotic species that 
is protected under the provisions of this Development 
Control Plan.  

1. The subject tree has a medium live crown size exceeding 
25m²; the tree is a fair representative of the species, 
exhibiting moderate deviations from typical form 
(distortion/suppression etc.) with a crown density of more 
than 50% (thinning to normal); 

and 
2. The tree is visible from surrounding properties, but is not 

visually prominent – view may be partially obscured by other 
vegetation or built forms. The tree makes a fair contribution 
to the visual character and amenity of the area. 

5. LOW  The subject tree detracts from heritage values or diminishes 
the value of a Heritage Item.  

The subject tree is scheduled as exempt (not protected) 
under the provisions of this Development Control Plan due 
to its species, nuisance or position relative to buildings or 
other structures.  

The subject tree has a small live crown size of less than 25m² and 
can be replaced within the short term (5-10 years) with new tree 
planting.  

6. VERY LOW  The subject tree is causing damage to a Heritage Item.  The subject tree is listed as an Environment Weed Species 
in the Leichhardt Local Government Area, being invasive, 
or is a known nuisance species.  

The subject tree is not visible from surrounding properties 
(visibility obscured) and makes a negligible contribution or has a 
negative impact on the amenity and visual character of the area. 
The tree is a poor representative of the species, showing 
significant deviations from the typical form and branching habit 
with a crown density of less than 50% (sparse).  
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APPENDIX 6 –DETERMINING TREE RETENTION VALUES  

(Morton, 2003) 

APPENDIX 7 –TREE DESCRIPTORS 

(International Society of Arboriculture, Glossary of Arboricultural Terms, 2015 Edition, 2015) 

Age 
Category Description 

Young Juvenile tree and/or recently planted.  Between one (1) and five (5) years. 
Semi Mature Tree is actively putting on extension growth. 

Mature 
Specimen has reached expected size in situation; no vigorous extension 

growth just re-leafing only. 
Senescent Tree is over mature and in decline or mortality spiral. 

Health 
Category Description 

Good 
Crown full, with good density, foliage entire with good colour, minimal or no 

pathogen damage.  Good growth indicators, e.g. Extension growth.  No or 
minimal canopy dieback.  Good wound wood development. 

Fair 

Tree is exhibiting one or more of the following symptoms; 
Tree has < 30% dead wood, or can have minor dieback.  Foliage generally 
with good colour, some discolouration may be present.  Minor pathogen 

damage present.  Typical growth indicators, e.g. Extension growth, leaf size, 
canopy density for species in location. 

Poor 
Tree has > 30% dead wood.  Canopy dieback present.  Discoloured or 

distorted leaves, and/or excessive epicormics growth.  Pathogen is present 
and/or stress symptoms that could lead or are leading to decline of tree. 

Dead Tree is dead. 
Structure 

Category Description 

Good 
Good branch attachment and/or no or minor structural defects.  Trunk and 

scaffold branches sound or minor damage.  Good trunk and scaffold branch 
taper.  No branch or extension.  No damage to structural roots and/or good 

Landscape Significance Rating  

SULE  1  2  3  4  5  6  7  

Long - 
greater 
than 40 
years  

High 
Retention 
Value  

 Moderate Retention 
Value 

Low 
Retention 
Value 

Very Low 
Retention 
Value 

Medium - 
15 to 40 
years  

    

Short - 5 to 
15 years  

    

Transient - 
less than 5 
years  

    

Dead or 
Hazardous  
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buttressing present.  No obvious root pests or diseases. 

Fair 
Some minor structural defects and/or minor damage to trunk.  Bark missing.  

Cavities could be present.  Minimal or no damage to structural roots.  Typical 
structure for species. 

Poor 
Major structural defects and/or trunk damage and /or missing bark, large 

cavities, and/or girdling or damage roots that are problematic. 

Hazardous 
Trees pose immediate hazard potential that should be rectified as soon as 

possible. 
 

Glossary: 
(International Society of Arboriculture, Glossary of Arboricultural Terms, 2015 Edition, 2015) 
The below terms generally present descriptive and explanatory definitions that are used within the 
arboriculture industry (Glossary of Arboricultural Terms 2007).  
 Tree – A woody plant, usually with a single stem, and more than 5 metres tall.  
 Diameter at Breast Height (DBH) – The nominal trunk diameter at 1.4 m above ground 

level from the circumference of the trunk divided by pi ( ) (Protection of trees on 
development sites 2009).  

 Good -The condition of a tree is described as good when it presents with a full canopy, little 
or no signs of any insect pests, is free of epicormics growth, no visible signs of decay, little if 
any deadwood in the canopy, no visible signs of root damage, no obvious structural or 
morphological problems such as branches with included bark or acutely angled bifurcations. 
A good tree will have all of these features.  

 Fair – A tree in fair condition exhibits a less than full canopy, presence of deadwood, minor 
insect infestations, isolated epicormics growth, no visible signs of decay, minor structural 
problems such as crossing branches, non-hazardous included bark. A fair tree will exhibit 
most of these features.  

 Poor – A tree is considered to be in poor condition when it exhibits extensive tip dieback in 
branches, a depleted canopy, extensive epicormics growth, obvious fungal decay, insect 
infestations, extensive included bark and extensive deadwood. A poor tree may have all or 
most of these features.  

 Decline – Describes a tree that may be prematurely senescence.  
 Senescence – The process of aging; physiological decline. In a tree, the time at which there is 

little if any new annual growth. The onset of senescence is dependent on the species and 
cultural conditions in which the tree is growing.  

 Mature – Describes the condition of a tree that has grown to a stage where it shows only 
minor annual growth and has reached close to its maximum size. The onset and duration of 
maturity is dependent upon the species and cultural conditions in which the tree is growing.  

 Semi-Mature – Describes a tree that shows active annual growth but has reached close to its 
genetic potential with regards to height and width of canopy. The onset and duration of semi-
maturity is dependent on the species and cultural conditions in which the tree is growing.  

 Young – Describes a tree that is actively growing and shows significant increases in annual 
growth. The duration and extent of the growth of a young tree depends on the species and 
environmental conditions in which it is growing.  

 Juvenile – A tree that is not yet semi-mature or mature.  
 Compaction – Where soil is compressed so that the infiltration of oxygen and water is 

reduced. Compacted soil restricts gaseous exchange to the roots thus limiting respiration in 
the root cells. The ability of water to permeate is also restricted, and the tree may die or can in 
time, react by shedding limbs in order to accomplish an equilibrium with the available water 
and nutrient supply. Compaction can be caused by vehicle, human and animal traffic it is 
difficult to alleviate, with the accepted method of alleviation being removal of the cause and 
the mulching of the root zone.  
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 Indigenous – A tree originating in and naturally living, growing, or occurring in a region or 
country.  

 Native – A plant originating in the country where found.  
 Bifurcated – Where two trunks or branches of near equal diameter emerge from a single 

point on a tree.  
 Included Bark –The condition occurs where the angle of branch connection to a trunk or 

where bifurcated trunks join, is so acute as to prevent a sound biological union of the two 
sections. The resulting union can become unstable and could fail in moderate storms.  

 Epicormics Growth - Growth emanating from adventitious buds located along branches or at 
the site of heavy pruning or lopping. A feature of epicormics growth is the nature of the 
ongoing attachment of these branches. Unlike conventional branches that have developed an 
interlocking lamination between trunk and branch, epicormics growth develops quickly on the 
surface of a branch or trunk in reaction to the reduction of photosynthetic capacity. As the 
attachment is poor, epicormics branches are likely to fail in moderate storms.  

 Environmental Conditions – Describes the basic requirements for sound tree or plant 
growth – adequate water and nutrient availability, exposure to sufficient sun light, access to 
clean air and suitable soil to supply positive growing conditions.  

 Hazard Assessment - Where danger represented by the tree’s presence or condition is 
quantified in relation to the targets present such as people, buildings or property.  

 Callus – Undifferentiated tissue that develops on or around an injured or cut plant surface or 
in tissue culture. The tissue is formed by the tree at the perimeters of a wound to branch, trunk 
or root and in some instances, with time, tends to seal the wound site completely.  

 Callus Material – As part of the external wound isolation process trees tend to create, via the 
cambium layer, new cells at the edge of the wound that in time tend to cover the wound area. 
This effect is dependent on the trees condition and the extent of this process is species related.  

 Lopping and Topping – As defined in the Australian Standard AS 4373–2007 is the random 
cutting of branches or stems between branch unions and internodes on young trees. This is an 
unacceptable practice for the following reasons -  

o  It increases the rate of shoot production and elongation  
o The resulting regrowth is weakly attached and becomes prone to failure or collapse  
o The stubs may decay  
o The natural habit of the tree is destroyed  
o It may reduce the lifespan of the tree  
o It predisposes trees to fungal infections and insect attack  
o It is considered undesirable to lop mature trees for the reasons stated above.  

 Form – Shape of a tree.  
 Useful Life Expectancy (ULE) – ULE is the length of time that the arborist has estimated an 

individual tree can be retained in its existing environment, with an acceptable level of risk. 
The estimated ULE is based on the information available at the time of inspection (Barrell, J 
2009).  

 Long ULE – The tree appears to be retainable for greater than 30 years.  
 Medium ULE - The tree appears to be retainable for greater than 15-30 years.  
 Short ULE - The tree appears to be retainable for greater than 5-15 years.  
 Remove – A tree that should be removed within the next 5 years.  
 Visual Tree Assessment (VTA) – Mattheck, C., & Breloer, H. (1994) developed a procedure 

of defect analysis called Visual tree assessment (VTA) that uses the growth response and 
form of trees to detect any defects in tree structure. The VTA is based in part on observations 
and measurement indications that trees grow to evenly distribute mechanical stress. 
Generally, any attached material on and within a trees structure which seems out of place 
should be treated as a sign of defect. 
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Assumptions and limiting conditions: 
1. Any legal description provided to the author is assumed to be correct. Any titles and 

ownerships to any property are assumed to be correct. No responsibility is assumed for 
matters outside the consultant’s control. 

2. The author assumes that any property or project is not in violation of any applicable codes, 
ordinances, statutes or other local, state or federal government regulations. 

3. The author has taken care to obtain all information from reliable sources. All data has been 
verified insofar as possible; however, the author can neither guarantee nor be responsible for 
the accuracy of the information provided by others not directly under the authors control. 

4. The author shall not be required to give testimony or to attend court by reason of this report 
unless subsequent contractual arrangements are made, including payment of an additional fee 
for such services. 

5. Loss of this report or alteration of any part of this report not undertaken by the author 
invalidates the entire report. 

6. Possession of this report or a copy thereof does not imply right of publication or use for any 
purpose by anyone but the client or their directed representatives, without the prior consent of 
the author. 

7. This report and any values expressed herein represent the opinion of the consultant and the 
fee is in no way conditional upon the reporting of a specified value, a stipulated result, the 
occurrence of a subsequent event, nor upon any finding to be reported. 

8. Sketches, diagrams, graphs and photographs in this report, being intended as visual aids, are 
not necessarily to scale and should not be construed as engineering or architectural drawings, 
reports or surveys. 

9. Unless expressed otherwise: 1) Information contained in this report covers only those items 
that were covered in the Assignment/Key Objectives/Purpose or that were examined during 
the assessment and reflect the condition of those items at the time of inspection; and 2) The 
inspection is limited to visual examination of accessible components without dissection, 
excavation or probing unless otherwise stipulated. 

10. There is no warranty or guarantee, expressed or implied by the author, that the problems or 
deficiencies of the plants or site in question may not arise in the future. 

11. All instructions (verbal or written) that define the scope of the report have been included in 
the report and all documents and other materials that the consultant has been instructed to 
consider or to take into account in preparing this report have been included or listed within 
the report. 

12. To the authors’ knowledge all facts, matter and all assumptions upon which the report 
proceeds have been stated within the body of the report and all opinion contained within the 
report have been fully researched and referenced and any such opinion not duly researched is 
based upon the writer’s experience and observations. 
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1 INTRODUCTION 

1.1 Proposal Background 

Barham Bridge is a deBurgh timber truss with a lift span, completed in 1904. During a 
study of the heritage significance of all remaining timber truss road bridges in NSW, 
the Bridge was assessed as being of state heritage significance, and was ranked as 
the 22nd most significant of the 82 timber truss bridges then remaining in NSW (MBK 
1999). 
 
The NSW Roads and Maritime Services (RMS) received approval from Heritage 
Division, OEH in March 2015 (and Heritage Victoria in April 2015) to undertake 
rehabilitation works on Barham Bridge in order to meet current and future load 
requirements in accordance with the endorsed RMS Timber Truss Conservation 
Strategy, 2012. The bridge is a major crossing in the region and is used on average 
by 3,500 vehicles per day. 
 
The works have commenced and responses have been received from various 
community groups highlighting the unsafe nature of the current arrangements on the 
bridge for pedestrians and motorised scooters. A safety audit conducted by RMS has 
confirmed the local deficiencies and a route selection study was undertaken in order 
to confirm a suitable location for a conforming walkway. Given the bridge’s heritage 
significance, regular consultation with OEH, Heritage Division staff has been entered 
into so as to better refine the preferred RMS option of this study which is to attach an 
external footway along the entire length of the bridge.    
 
This SoHI is required by the RMS as part of the consent conditions, as the proposed 
external footway works constitute an alteration to the Barham Bridge, which is listed 
as a heritage item on the RMS Heritage & Conservation Register (under s170 of the 
NSW Heritage Act) and the NSW State Heritage Register. The bridge is also listed as 
a heritage item on the LEP of the Murray Shire Council. 
 
 

1.2 Location 

Barham Bridge spans the Murray River on Main Road 319 between the towns of 
Barham (NSW) and Koondrook (Victoria), within the Murray Shire Council local 
government area. The location of the Bridge is shown in figure 1.  
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Figure 1: Location of Barham Bridge (Map extract courtesy of the NSW Surveyor General’s 
Department). 
 

 

2 LEGISLATIVE CONSIDERATIONS 

Places of heritage value can be subject to different levels of recognition and 
protection. This protection (at local, State and Commonwealth levels) includes 
specific measures for the protection of heritage items. The text below provides a 
summary of the legislative framework at each level of government. As a Statutory 
body of the NSW Government, RMS has a legal obligation under both State and 
Commonwealth legislation to effectively manage heritage items it owns or affects. 
The RMS section 170 listing is reproduced in full in Appendix A. 

2.1  Heritage Listings 

    

Australian Heritage Database (formerly the Register of the National 
Estate) 

Listed  

OEH State Heritage Register Listed 

Victorian Heritage Register (H0795) Listed 

Wakool Shire Council Local Environmental Plan 2013                                                                                                                                                                                                                                                                                Listed 

NSW National Trust Register Listed 

RTA s.170 Heritage and Conservation Register Listed 
Table 1: Listings with statutory and non-statutory authorities. 

 
The RMS section 170 entry for Barham Bridge is reproduced in Appendix A. 
 



Barham Bridge external footway installation Statement of Heritage Impact  6 

2.2 NSW Heritage Act 

State Heritage Register 
The NSW Heritage Act 1977 is a statutory tool designed to conserve the cultural 
heritage of NSW and is used to regulate development impacts on the state’s heritage 
assets. Administered by the NSW Heritage Office, the Act details the statutory 
requirements for protecting historic buildings and places and includes any place, 
building, work, relic, movable object, which may be of historic, scientific, cultural, 
social, archaeological, natural or aesthetic value. 

 
 
Figure 2: SHR curtilage map of Barham Bridge. 

2.3      Environmental Planning & Assessment Act 1979  

The Environmental Planning & Assessment Act 1979 (EP&A Act) controls land use 
planning in NSW. The planning system established by the EP&A Act includes Local 
Environment Plans (LEPs) and other provisions relating to development control.   
Heritage items are added to a heritage schedule of a LEP often following 
identification and assessment from a local shire heritage study. These items are then 
given protection by the heritage provisions within the relevant plan, which will then 
require consent of Council for certain developments. 
Barham Bridge is currently listed on the Murray Shire Council’s 2013 LEP.  



Barham Bridge external footway installation Statement of Heritage Impact  7 

2.4 Environment Protection and Biodiversity Conservation Act 

 
The Commonwealth Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act) enhances the management and protection of Australia's heritage places. 
Any action that is likely to have a significant impact on the matters protected under 
the EPBC Act must be referred to the Commonwealth Environment Minister for 
further consideration. 
The Australian Heritage Database (AHD) includes the National Heritage List, which 
includes the natural, historic and indigenous places that are of outstanding national 
heritage value to the Australian nation. The AHD also contains the Commonwealth 
Heritage List that comprises those places on Commonwealth lands and waters under 
Australian Government control.  Items on both of these lists are protected under the 
EPBC Act. 
Barham Bridge is not included on the National or Commonwealth Heritage lists, 
under the EPBC Act. No other items are located within the proposal area. No referral 
is required to the Minister.  

 

3 HISTORICAL OVERVIEW AND RECENT BACKGROUND 
 

3.1  Timber truss bridges 
 
Timber truss bridges were used extensively throughout the state from 1860 through 
to 1936 and five different truss types were developed over that period. Of the 407 
timber truss road bridges originally constructed, most have been replaced with new 
structures on the same or similar alignments. The remaining bridges are heavily 
affected by modern road and traffic requirements which, in the longer term, will 
necessitate the substantial upgrading of these bridges or their replacement with a 
new bridge (RMS 2012). 
Prior to the bridges being built, river crossings were often dangerous in times of rain, 
which caused bulk freight movement to be prohibitively expensive for most 
agricultural and mining produce. Only the high priced wool clip of the time was able 
to carry the costs and inconvenience imposed by the generally inadequate river 
crossings that often existed prior to the trusses construction (RMS 2012a). 
Timber truss bridges were preferred by the Public Works Department from the mid 
19th to the early 20th century because they were relatively cheap to construct, and 
used mostly local materials. The financially troubled governments of the day applied 
pressure to the Public Works Department to produce as much road and bridge work 
for as little cost as possible, using local materials. This condition effectively prohibited 
the use of iron and steel, as these, prior to the construction of the steel works at 
Newcastle in the early 20th century, had to be imported from England (RMS 2012a). 
 
In 1890, as the economic depression began to grip New South Wales, chief 
draftsman and engineer, Percy Allan, began to incorporate the proper engineering 
science of the structural behaviour of trusses, and use the reliable strength data of 
Australian hardwoods obtained from Professor Warren's testing program at Sydney 
University in order to reduce the costs of construction and maintenance. 
 
When John A McDonald joined the Department in 1879 he was one of the first bridge 
design specialists and was to become Engineer for Bridges from 1889 to 1893. 
Almost immediately after joining the Department he set about designing a new timber 
truss bridge that would be easier to build and maintain and which could carry loads 
significantly greater than the OLD PWD designs, in order to provide some allowance 
for future increases in vehicle loads. The design has become known as the 
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McDonald Truss, following Percy Allan's 1924 reference to the "McDonald style" 
truss.  
 
In 1893 Allan introduced his new design based on the American Howe Truss. It was 
not however, a composite truss because only the verticals were iron rods while the 
bottom chord, despite being a tension member, was still all timber. The new truss 
featured a much simpler arrangement of triangulations and incorporated many 
improvements and innovations, derived from his design and practical experience that 
made this truss a more cost-effective structure than its predecessors (figure 3).  

 
Old PWD truss bridges were built between 1860 to 1886 

 
McDonald truss bridges were built between 1886 and 1893 

 
Allan truss bridges were built between 1893 and 1929 

 
De Burgh truss bridges were built between 1899 and 1905 

 
Dare Truss bridges were built between 1905 to 1936. 
 
Figure 3: Comparison of the de Burgh truss with the earlier Old PWD Truss type and later 
Dare type (Source: MBK 1998). Timber components are shown in brown and iron in grey. 

 
By 1900 composite construction in America had been superseded by all-steel 
construction aided by a large increase in steel production in that country.  In New 
South Wales, however, conditions were quite different; steel was still an expensive 
import and so was in limited supply, and Australian timbers were superior to those in 
the USA both in strength and durability.  Therefore, composite construction offered a 
compromise between all-timber and all-steel structures. 
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Two types of composite trusses were developed, the Pratt type by De Burgh in 1899, 
and the Howe type by Dare in 1903.  

  3.2   Development of roads and transportation in the Barham area 

 

The original settlement of Barham was typical of numerous other towns along the 

Murray River. Their development is attributed to being those sites where deep water 

allowed for river ports and also the regions where the river could be readily crossed 

(Painter 1993:13).  Barham is the result of the first lease taken up in the western 

Wakool region. It was acquired by Edward Green, who named the property ‘Barham’ 

after his wife’s family (Grant 190: 44).    

Early settlers mainly consisted of pastoralists moving north from Victoria that 

primarily used the land for wool production and by 1850 most of the better river 

locations were occupied by these squatters (Heritage Office 1996: 149). Gold rushes 

during the 1850s shifted the land usage from wool production to beef cattle farming in 

order to meet the high demand from increased rural populations. However this shift 

was short lived and by the 1860s the wool industry dominated once again (HO 1996: 

150). The dominance of wool continued until the 1890s when production of wheat 

increased dramatically. Finally in July 1893 a site for the township of Barham was 

surveyed and the first lots were sold (Border Journal, 1986: 39).  

South of the Murray River, Koondrook became important for timber production and 

the port was heavily reliant on the local saw mill. It was commented that the ‘streets 

were paved with sawdust’ (Painter 1993: 69). Due to the increase in economic 

activity and local population the passage at Barham became an important link 

between southern parts of New South Wales and northern Victoria (Grant 1970: 15). 

Prior to the construction of the bridge a punt served as the only local crossing over 

the river (figure 4). The punt was considered to be too inconvenient and unreliable 

due to its limited operating hours and old age, as it was previously used at Echuca 

for 30 years before being moved to Barham. Furthermore pastoralists would avoid 

the crossing as usage frequently decreased the value of stock due to “knocking 

about” (McConnell et al 1994: 11, 15). 

 

Figure 4: Punt unloading cattle at Barham-Koondrook (Source: Grant 1970). 
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  3.3   Design and construction 

 

The lobbying for a bridge at Barham commenced in the 1890s and in June 1900 the 

PWD engineer E. M. De Burgh took evidence at Kerang and Koondrook in reference 

to “the matter” (McConnell et al 1994: 11). It was found that there were at least 200 

new settlers within a 50 mile radius of Barham and Koondrook hence the area was 

an ideal outlet for the produce. Furthermore due to the absence of a bridge, produce 

was transported across the river approximately 90 km downstream at Swan Hill 90 

km upstream at Echuca (McConnell et al 1994: 11).  

Tenders for the construction of a “steel lift bridge on the Murray River at Barham and 

Koondrook” were called for in the NSW Government Gazette on the 10th of March 

1902.  The original contract seems to have been secured by Monash and Anderson, 

who later withdrew, but then appear to have won the final contract when fresh 

tenders were called for in November of the same year (McConnell et al 1994: 11, 15).  

The Bridge was under construction by June of 1903, with funding provided jointly by 

NSW and Victoria (RDPW 1903: 8). The timber for the bridge was obtained from the 

northeast coast of NSW with the raw material for the wrought iron and steel coming 

from Scotland and structural members fabricated in Ballarat at the Eureka Iron Works 

(McConnell et al 1994:13).  

The cost of the bridge was approximately £11,358 and the payment was covered by 

both the New South Wales and Victorian Governments. On the 8th of October 1904 

the bridge was officially opened with a number of Federal and State members 

attending the event (figure 5). The opening ceremony and banquet were apparently 

well attended; the enthusiasm of the spectators was such that a crowd of people 

rushed across the lift span before it had completely closed, causing one of the 

cogwheels in the lifting gear to break.  The lifting gear was shut down for a number of 

days while a replacement wheel was obtained (McConnell et al 1994: 17). 

 

Figure 5: Lift span raised during the official opening of Barham Bridge in September 1904 

(Source: University of Melbourne Library) . 
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Figure 6: Lowering of lift span in 1985. 

The Barham Bridge was designed by engineer E. M. De Burgh with construction 

completed in 1904. The design is an adoption of his previous design of Cobram 

Bridge and as with Cobram, the design incorporates further improvements on the 

Hinton and Murwillumbah Bridge designs.  

The Barham Koondrook community turned out to acknowledge the centenary of the 

bridge’s opening in 2004 by organising festivities with the bridge as a focus and 

commemorative a banner was hung from the lift tower. A decorative picket gate was 

put in place on the deck; this was the original form (see figure 7) later replaced with 

the existing tubular steel gates.  
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Figure 7: Decorative gate set up on bridge for Centenary celebrations, 9
th
 and 10

th
 October, 

2004. 

  3.4   Operational history of lift span 

 

As with other later movable span bridges (post 1900), the Barham Bridge lift span 

was used relatively infrequently as river trade, by the period of its construction, was 

on the decline (Fraser, 2005). Test lifts have been made at regular intervals but 

accurate records of operational lifts have never been kept. High flows in the Murray 

typically coincide with more movements of water craft as river travellers are keen to 

access parts of the river and its tributaries not otherwise navigable (figures 8 and 9). 

From the 1990s after more than ten years of drought and a low Murray River, river 
traffic was at a minimum and the high clearance under the bridge resulted in very few 
lift requests from river boats or paddle steamers (figure 10). The lift span remains in 
regular but infrequent use. 
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Figure 8: Lift span raised c.1900 (Source: Barham Bridge Centenary Committee). 

 

 

Figure 9: Lift span raised to full height in 1985 during a flooding event  (Source: RMS 

Bridge File). 
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Figure 10: View of Barham Bridge in the summer of 1999. The cofferdams around the bases 
of Piers 2 and 3 can be clearly seen and plenty of head-room remains available for river traffic 
passing underneath the lift span. 

 
 

3.5 Maintenance history 
 

Under the bridge building agreement, the cost of the maintenance of the bridge, like 

the cost of the bridge building, was shared by NSW and Victoria. The replacement of 

the lifting gear cogwheel after the 1904 opening ceremony was the first maintenance 

work required on Barham Bridge.  Damage was done to the decking of the bridge 

some ten years later. The wheels of a heavy traction engine broke through the 

decking causing the vehicle to be stuck and closing the bridge to vehicular traffic for 

a day (McConnell 2001: 48). 

In 1918 drawings of proposed modifications to the lifting mechanism were prepared 

by the Public Works Department. These modifications consisted of the introduction of 

an additional 2 metres of lift tower with vertical shafts and bevelled gears to enable 

the operating winch to be worked from the deck level. It is noteworthy that the two 

vertical lift bridges constructed at Tooleybuc in 1925 and Abbotsford in 1928 adopted 

the older Swan Hill design as a basis. This suggests that the E. M. De Burgh design 

was not universally accepted within the PWD.  

In 1935 the NSW Department of Main Roads took over responsibility for bridge 

maintenance from the Department of Public Works (RTA file 469.1311, part 1).  RTA 

bridge maintenance files include documents dating from 1928; the following is a 

summary of the maintenance history of the bridge as extracted from those files. 

RMS bridge maintenance files include documents dating from 1928; the following is a 
summary of the maintenance history of the Bridge extracted from those files. 

 

Date Description Cost 

c.1923 Heights of lift span towers increased by approximately 2 
metres. 

Not listed 

1927 Shire of Kerang requested the use of the Bridge for 
carrying electric cables from the electricity generating 
plant at Barham. 

Not listed 
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1928 Decking renewed, steelwork repainted, tarring. £665 

1930 Renewal of decking, girders and superstructure and 
repairs to piers. 

£1,200 

1932 Longitudinal running strip recommended. This 
necessitated adjustment of the lifting gear by loading with 
concrete blocks. 

£282 

1935 Flood damage required replacement of sheathing behind 
piles on the abutments on the north bank.  

Est. cost 
£24 

1936/40 Reports recommend the renewal of some timber 
including girders, stringers, some piles and carriageway 
and footway decking. 

£1705 

1940 Deck surfaced with bitumen emulsion and fine 
screenings. 

£50 

1944/46 Some replacement decking and general tightening 
required. 

£99 

1946/49 Decking, cross-girders, stringers and piles renewed. One 
coat of paint. 

£345 

1950/53 New lifting gear manufactured by Department of Main 
Roads central workshop. Decking, girders, stringers, 
headstock and piles renewed.  

Est. £520 
for lifting 
gear. Total 
£1400. 

1958/62 
 Complete re-decking as well as the replacement of other 

timbers including stringers, capwales, piles and girders. 
Load limit of 5 tons placed on the Bridge during repairs. 

Longitudinal sheeting placed on decking was found to 
have put the lift span out of balance and new 
counterweights were needed to rectify this. 

Renewal of three girders, three stringers and five piles. 
Bridge repainted. A new abutment A was rebuilt in front 
of the original.  

Est. £14,714 
 
 

1963/65 
Renewal of some decking, kerbs, girders, stringers and 
piles. 

£2,700 

1969/72 Renewal of kerbs, decking, handrails, bracings, walers 
and girders.  

Est. $18,436 

1971 
 

Diver’s report stated that sills in piers 2 and 3 were 
extensively honeycombed. It was suggested that a steel 
sheet pile wall be driven around the sills 1ft from them 
and the space between filled with concrete. 
 

Est. $37,000 
 

1972 Recommended that a SAT-T-CLIMB system be attached 
to the Bridge in order to facilitate access for inspections. 

$152 

1973/75 Steel bridge inspection report stated that the steel bottom 
chords in span 3 were badly corroded, tower bases on 
piers 2 and 3 rusting inside, lift span weights should be 
balanced, lubrication needed. 
Repairs to timber sections of the Bridge including 
reviewing kerbs, decking, handrails, bolting planks, 
bracings, walers, girders and piles. 

$55,436 

1978/79 Steel painted and timber handrails and kerbs in spans 2 
and 4. Renewal of some timber in chords, stringers, 
handrails and decking; some truss members were also 

Not listed 
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replaced. In order to complete the last item of work a 
Bailey Bridge was established on the structure. 
Cemented rocks were placed around abutment A. 

1979 Lift span jammed during operation. Shaft and bearing 
were replaced. 

Not listed 

1980/82 Decking and longitudinal sheeting on lift span and spans 
1 and 2 renewed. Replacement of stringers and two raker 
piles.  
Sandblasting and patch painting of pier cylinders and lift 
span steelwork. 
New counterweight plates were added to the lifting 
mechanism.  

$63,050 

1984 Renewal of two corbels, raker piles, flood brace, 
stringers, girders, some kerbing, sheeting and handrail 
posts. 
Trusses and handrail painted. 
Debris cleared from around piers. 

$77,504 

1987 All stringers in lift span replaced with steel. Renewal of 
some decking, sheeting, flood braces, eight new piles at 
pier 4 also new headstocks and capwales and 
replacement of raker pile.  

Not listed 

2000 
The lift span trusses were strengthened by welding 
additional plate sections to the top chords, replacing 
some rivets with replica cup head bolts and relocating the 
iron railings. 
 

Not listed 

2004 
Repairs to deck and truss prior to the Barham Koondrook 
community staging an event on the bridge to 
commemorate the centenary of the bridge’s opening (see 
figure 7). 

Not listed 

2006 
Bridge deck resurfaced with bitumen overlay. 

Not listed 

Table 2: Summary of maintenance of Barham Bridge between 1923 and 2004. Information 
from RMS File 469.1331.   

 
In 2009 following deterioration in timber piles and sheeting at abutment A due to 
scouring of the riverbank, a Section 60 approval was granted for the replacement of 
the existing timber abutment A with reinforced concrete elements and replacement 
of approach span decks with steel concrete composite decks. 

In 2015 a second Section 60 approval was granted to strengthen the trusses, pier 4, 
abutment B and the deck to meet current load requirements. Routine repairs were 
also undertaken to various liftspan components and to the timber decking. 
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3.6 Description of the Bridge 
 

The Bridge over the Murray River at Barham consists of a wrought iron vertical lifting 

span with length 58 ft. two composite timber, wrought iron and steel De Burgh truss 

spans with length approximately 104 ft. and two timber beam spans with lengths of 

30 ft. each. The bridge is largely two lanes wide and has a clearance over the normal 

water level of 49 ft. when the lift span is open.  

The upper framework of the lifting span consists of four wrought iron lattice towers 

with longitudinal wrought iron lattice girders and transverse plated truss girder 

connecting the towers at the top. The supports of the lift span comprise of two piers 

made from pairs of tubes fabricated from curved and shaped wrought iron plates 

riveted together, and joined with cross ties forming elliptical holes for improved 

aesthetics. The piers then continue as cast iron concrete filled tubes below the 

waterline. The two approach spans are De Burgh trusses consisting of a steel bottom 

chord, vertical timber posts and diagonal steel tension members. The separate 

components that make up the Bridge can be seen in figure 11. 

 

Figure 11: General View of Barham-Koondrook Bridge looking south west. 

 
3.6  Heritage significance 
 
Built in 1904, the Barham Bridge is historically, scientifically, socially and 
aesthetically significant at State Level. It is a complex seven-span structure of timber, 
steel, iron and concrete, featuring a steel lift-span on an iron and concrete 
substructure, and two large De Burgh composite timber-steel through-truss spans 
(modifying the American Pratt pattern) one at either side of the main lift span. 

The De Burgh (Pratt) composite timber-steel trusses which are such an important 

and attractive element in the structure, were built for only a brief period between 

1889 and 1904, being largely displaced by Dare's new version of the composite 

steel-iron-timber Howe Truss on NSW. Public Works projects after 1905. For this 

reason alone, the loft bridge at Barham-Koondrook is a rare item. The use of a steel 
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lower chord in these composite trusses permitted longer span lengths on broad river 

channels, than had been normal with standard timber-truss designs. 

This bridge was among the last of the New South Wales lift-span bridges to be 

constructed, near the end of the main steam-boat era. The steel lift span represents 

the peak in evolution of New South Wales lift-span technology associated with the 

leading Sydney bridge engineer Percy Allan. This bridge survives as a proud 

monument to the design abilities of the prominent Sydney engineers Allan and De 

Burgh and the Victorian bridge-construction skills of Monash and Anderson. 

The Barham Bridge is also of considerable social significance. It has played a vital 

role for over ninety years in linking the twin settlements of Koondrook and Barham, 

which would otherwise be separated by the Murray river. These little river land 

townships operate as one social entity. The bridge has also played a very important 

role in linking Riverina centres like Moulamein and the Wakool irrigation area to 

Victorian centres such a Kerang. For many decades the bridge directly connected the 

Wakool area with the Victorian rail-head at Koondrook and it has long been an 

important link in a major north-south stock-route connecting Queensland and New 

South Wales pastoral centres with Victorian markets. 

The Barham-Koondrook Lift Bridge is aesthetically significant. It is situated in 

timbered reserve amidst river red gums at a relatively high site on the Murray River 

floodplain, immediately past the western end of Gunbower Island. This floodplain 

context reminds the viewer of the district's long history as a centre for the timber 

trades. This bridge has changed very little from when it was built in the early years of 

this century. The combination of tall steel lift span and the heavy timbers of the 

lengthy De Burgh composite-truss spans on either side, is conspicuous and 

aesthetically appealing. 

Source: Victorian Heritage Database  

 
3.7 Bridge components description and grading 
 

While each of the elements that comprise the Bridge contributes to its overall 
significance, it is a useful management tool to separate the Bridge into its 
components and examine the heritage significance of each.  This process allows for 
more informed analysis of what constitutes significant form and fabric, or what fabric 
is of little significance, or intrusive.   

Figure 12 below provides a guide to the grading of significance of the Barham Bridge 
components using the values defined in the NSW Heritage Office Heritage Manual 
(revised 2001). 
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Figure 12: Profile of Barham Bridge illustrating the elements described in the text. The NSW 
approach span is on the left hand side. Components assessed as of Exceptional significance 
are red, High significance blue and Moderate significance are yellow. 

 
 
3.7.1 Lift span towers 
 

The form and fabric of the lift span towers is of EXCEPTIONAL significance. 

The Barham Bridge is the final design of E. M. De Burgh’s and combines all the 

improvements of his preceding opening bridges along with a new modification to the 

lifting mechanism. 

The towers of the bridge consist of a wrought iron lattice type structure with a square 

top section with wrought iron plating. Following on from preceding designs, the tops 

of the towers are restrained by the longitudinal lattice girders and transverse plated 

truss girder and wind bracing (figure 13).  

The alignment of the longitudinal lattice girders is aligned with the towers and gusset 

plates have been adopted at the connection of the longitudinal lattice girders. These 

act to increase the overall stiffness of the superstructure and minimise deflections 

during operation.  

 

 

Figure 13: Drawing of towers on Barham Bridge 
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Figure 14: Date plaque on tower transverse brace member (Source: RMS). 

 
3.7.2 Movable span 

 

The form and fabric of the movable span is of EXCEPTIONAL significance. 

The lift span consists of two main longitudinal Warren type girders supporting steel 

plate web cross girders. The stringers are of sawn timber construct that support the 

timber decking (figure 15). 

The connection between the wire ropes and the lift span is achieved by a similar 

design to Cobram Bridge, namely by implementing stretching screws, thus allowing 

for small adjustments of the connection length. The connection system also 

incorporates a compensation bracket that ensures even distribution of loading 

between the ropes.  

 

Figure 15: Cross section for the Barham movable span. 
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Figure 16: View of the movable span on the upstream side. 

 
3.7.3 Timber truss spans  
 

The form and fabric of the timber truss spans are of EXCEPTIONAL significance. 

 
Spans 2 and 4 are timber and iron DeBurgh truss spans. The existing top chords are 
spliced as per the original design. The original design did have sway braces. The 
road decking is bolted to seven longitudinal steel beams supported on the cross 
girders and represents a modification of the original design that comprised five timber 
stringers. Currently, the truss spans are in poor condition, and their repairs and 
strengthening are the major focus for works under the March 2015 Section 60 
approval (see table 2). 
 
The timber used for truss members was the best hardwood timber available for both 
strength and durability. The type of hardwood used was almost exclusively ironbark, 
but other timbers such as tallowwood and grey box were sometimes used. When 
these bridges were first built, large, old growth hardwood trees were in plentiful 
supply, and the timber, being slow-grown (rather than fast-grown, in a plantation), 
was dense and durable. Today, replacement timber of equivalent quality is very 
difficult to obtain (DMR, 1987: 1.47). 
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3.7.4 Wrought iron cylinder piers 

 

The form and fabric of the wrought iron cylinder piers is of HIGH significance. 

The piers that support the lift span comprise twin wrought iron cylinders, connected 
by wrought iron plate diaphragms with an elliptical opening. This pier system is 
uncommon for river crossings of this period of construction.  The upper portions of 
the wrought iron caissons were filled with concrete to provide support for the lift 
towers, lift span and timber truss spans.  The cylinders were supported on a concrete 
pile cap, excavated in the riverbed, in turn founded on timber piles driven deep into 
the riverbed. 

Steel sheet piling encloses each pier and this extends approximately one metre 
above normal water level.  Sheet piling encasement was installed in the 1970s as a 
cofferdam to protect the concrete pile caps from undermining due to scour.  The 
bottom edge of the steel plate bracing between cylinders at Pier 3 has some 
corrosion loss. 
 
 
3.7.5 Timber piers  

The form and fabric of the timber piers is of MODERATE significance. 

The timber piers are of standard timber pier design used in the majority of timber 
road bridges (both truss and beam designs) constructed in NSW.  The piers are of 
relatively standard timber pier design used in the majority of road bridges (both truss 
and beam designs) constructed in NSW, generally comprising driven timber piles, 
timber cross bracing, timber headstocks and walers to form an above ground trestle.  
In order to carry the DeBurgh truss span load, piers 1 and 4 are double trestle piers. 

Piers carry the load of the Bridge and items crossing it, by a combination of pile end 
bearing on stiff foundation material and friction along the sides of the piles.  The 
friction also assists the piers to resist uplift forces caused by wind and currents.  Pile 
groups are braced in order to transfer lateral loads to ground level.  Timber piers are 
typically constructed from ironbark, tallowwood or grey box timber, with the exception 
of piles placed in marine environments.  In those instances, turpentine is preferred, 
as it is unpalatable to marine borers (DMR, 1987:1.46-7). 

 
Piers 1 and 4 support the truss spans (figure 17).  These piers are relatively typical 
of piers supporting a truss on one side and a timber girder span on the other.  They 
are also typical of timber trestles that have undergone upgrading and strengthening 
over time.  The spans are supported by four, round section, vertical piles in a group, 
with crossheads under each truss support.  These vertical piles are located on 
upstream and downstream sides of each timber trestle and represent replacement 
elements of the timber square-section piles.  The piers are laterally braced by square 
section, twin raking columns on the downstream side.  Each truss end rests on three 
square section corbels supported on four timber capwales. Horizontal timber 
members (walers) are located near water level, on either side of the pier trestle.  The 
piers are well braced, with diagonal timber members (braces) running across the 
trestle.  The timber bracing is arranged to brace against the force on the upstream 
side during flooding.  The original trestle is braced as well as the additional piles on 
both sides of the trestle. 
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Figure 17: View of the timber trestle pier 1. 

 
3.7.6 Timber deck 

The form and fabric of the decking is of MODERATE significance.   

The entire Bridge currently has longitudinal timber sheeting supported on transverse 
timber decking which as noted above is thicker than the original decking. The 
longitudinal sheeting is also different to the original design for the Bridge but was 
introduced for most timber bridges to reduce maintenance requirements and also to 
increase the strength of the decking. In most instances the traditional transverse 
timber decking (without sheeting) would not satisfy current design loads unless it 
were significantly increased in depth. 

As the deck represents one of the primary maintenance features and it is has been 
replaced numerous times since the Bridge was constructed. In this regard, due to the 
diminishing availability of the higher quality timbers the existing decking is probably 
not comprised of timber from one of the previously mentioned high durability species. 
The layout of the transverse deck sheeting also differs from the original and the 
surface has been flush sealed. As part of the current Section 60 approved works the 
existing deck will be replaced with a Stress Laminated Timber decking system in 
order to meet current load requirements. 
 
3.7.7 Traffic and pedestrian barrier 
 

The form and fabric of the bridge railings are of MODERATE significance. 

Both approach spans and the truss spans have timber upright posts and handrails 
painted white. The existing railing has no structural capacity and represents no real 
barrier, except to pedestrians or travelling stock. The ordnance railing terminates with 
timber end posts at each end of the Bridge structure. At the lift span the railing 
comprises a steel tubular system, fixed to the top surface of the top chord of the main 
trusses and painted grey. 

All timber railings on the Barham Bridge were upgraded in the 1980s and minor 
changes have been made to the original design of the footway fence on truss and 
approach spans. As part of the current Section 60 approved works the existing timber 
ordinance railing will be replaced with steel hollow sections of similar dimensions that 
will be painted white to match the existing. 
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4 PROPOSED WORKS  

4.1 Background to the proposed works 

This bridge over the Murray River at Barham joins the two Murray River towns of 
Barham (NSW) and Koondrook (Victoria) which have a combined population of 
nearly 3000 people. Although separated by the river, both towns function as a single 
community with essential services located on either side without duplication. The 
bridge used by the local community and local traffic as well as traffic to and from 
southern NSW and Victoria. 

RMS received approval from Heritage Division, OEH in March 2015 (and Heritage 
Victoria in April 2015) to undertake strengthening and rehabilitation works on Barham 
Bridge in order to meet current and future load requirements in accordance with the 
endorsed RMS Timber Truss Conservation Strategy, 2012. These approvals are 
included as Appendices B and C. 

In order to inform the community of upcoming changes in traffic as the works 
commence a community update flyer was released in August 2015. The main 
purpose of this release was to consult for the purposes of establishing the preferred 
location for a temporary footbridge that would be erected for the duration of the 
works; as the bridge would become a construction zone, pedestrians or people riding 
on motorised scooters (goffers) would not be able to access the bridge. This 
community update is attached as Appendix D. 

4.2 Community submissions received  

 
In the course of a number of community consultation meetings regarding the 
temporary footbridge concerns were voiced about the deficiencies in the walkway of 
the Barham Bridge. A number of formal submissions were received by RMS on this 
topic. Two of these are included as Appendices E and F and relevant extracts are 
included below: 
 
From “Barham Consolidated Inc” 19th March 2016: 
At our most recent Barham Consolidated meeting, there was a discussion about 
pedestrian safety while crossing the bridge. As you are aware, 
pedestrians/cyclists/mobility scooters must come out of the safety rails sections, to 
actually cross over the lift section of the bridge. This significantly increases the 
interface with the oncoming traffic and consequently the level of danger. People of all 
ages use this walkway, many on a daily basis- kids riding bikes to school, young 
families with prams, oldies on mobility scooters. We want to keep everyone safe. 
Is there an engineering solution that could have the pedestrian walk way on the river 
side of the lift section rather than on the roadway of the bridge? 
 
From “The Wakhool Landholders Association” 13th March 2016: 
From the Wakool Landholders perspective there is a solution that would enhance the 

bridge to accommodate wide loads and be safer until a replacement bridge is 

seriously considered in the future. 

The proposed solution is to construct a new walkway the entire length on the outside 

of the existing structure. This would mean the existing walkway could be dismantled 
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making the bridge wider except for the centre section.  There are so many positives 

from this proposal; 

 The walkway would be far safer and be able to accommodate the goffer 

traffic. It would mean far less traffic congestion on the bridge as well as giving 

parents the confidence to allow their children to cross unsupervised. 

 

Feedback received during consultation about the major bridge restoration project 

identified significant concerns on the safety of pedestrian users of the bridge. The 

existing pathway is substandard and does not meet current design standards; it is 

narrow and does not provide separation of traffic and pedestrians.  The feedback 

showed a strong preference for Roads and Maritime to provide improved safety with 

separation of pedestrians and traffic and built to current standard to accommodate all 

users. 

4.3 Existing footway configuration 

 
The walkway on the bridge runs beside the upstream truss spans and is slightly 
elevated above and separated from the roadway by timber ordinance railing. It is 
shown in cross section in figure 18. 

 

 
Figure 18: Detail of existing internal walkway from original plans note the narrow 3 feet 6 
inches width and the manner in which the planking is raised above the road deck. 
 

The walkway is continuous along the length of the truss spans and approach spans 
as shown in figures 19 and 20. 
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Figure 19: Detail of walkway on approach span looking south. 
 

 
 
Figure 20: Detail of walkway on truss span looking south. 
 

The walkway is not continuous across the lift span at the centre of the bridge as, for 
ease of construction and operation, the original designer DeBurgh limited the width of 
the movable span (see section 3.7.2) so as to enable it to pass within the lift tower. 
There is a break in the barrier and pedestrians and other users enter onto the road at 
this location (figure 21). 
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Figure 21: Detail of break in barrier at truss span where pedestrians, and goffer drivers are 
required to enter onto road. 

 
Figure 22 details a man in a wheel chair who is unable to see above the railing 
jutting his head out into the roadway to check that it is clear prior to proceeding onto 
the lift span; note the oncoming vehicle. While this arrangement may have been 
deemed adequate when the bridge was built in 1904 due to the slow moving horse-
drawn traffic then in use, it is unacceptable from a modern safety-conscious 
perspective. 
 

 
Figure 22: A man in a wheel chair at the break of barrier looking for oncoming traffic before 
entering the road to cross the lift span. 
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4.4 RMS investigations – Pedestrian Counts, Road Safety Audit, Safety in 
Design and Suicide Prevention 

Feedback received highlighted community concerns in regard to the ‘like for like’ 
rehabilitation project not providing a safe and improved pedestrian access, 
constructed to current standard after considerable cost was not acceptable to the 
community.  

Pedestrian counts, Road Safety Audit and a Safety in Design (SiD) process were 
three areas of investigation undertaken to fully assess the current pedestrian 
arrangements, determine users, community expectations and safety compliance 
requirements. This data on the existing bridge has helped to understand the 
customer needs, existing demand and inform the facility design requirements.  

Pedestrian counts over a seven day, twenty four hour period, highlights the mix of 
vulnerable users including scooters on the road.  The existing pedestrian pathway 
requires the users to traverse onto the lift span roadway, within the travel lane and 
traffic, also the existing footway for the remaining length does not meet minimal 
design standards.  Also the count highlighted a high percentage of motorised 
scooters use the roadway for its full length to cross.   

 

 
Figure 23: Pedestrian movements recorded across Barham Bridge over a seven day period. 

 
An updated Road Safety Audit Report was undertaken in March 2016. It raised 
several Corrective Action Requests (CARs) with one of most concern, 16 319 04-1, is 
specific to the safety of pedestrians. It was rated as a High risk level (the hazard 
needs to be reduced or eliminated). Along with the Road Safety Audit CAR, the 
following General Observation was also made in the Report: 
 
‘Pedestrians cross the bridge on a narrow footway that ends at the lift span.  At this 
location pedestrians are forced to share the roadway with vehicles to cross the lift 
span. During the Audit it was observed that there were very few gaps in the traffic 
flow long enough for pedestrians to cross the lift span without traffic. Pedestrians 
have approximately six seconds to cross the lift span from where a vehicle can be 
seen. However the pedestrians need sixteen seconds to cross safely. This 
manoeuvre would be much more disconcerting with anyone crossing with little 



Barham Bridge external footway installation Statement of Heritage Impact  29 

children and made worse when crossing in the direction of the traffic flow with no 
view of oncoming traffic.’  
 
Road Safety Audit Corrective Action Request 
 
    

 
 

The Work Health and Safety Act 2011 also require a Safety in Design process; this 
has also been undertaken in considering the adequacy of facilities for the welfare of 
all users. 

A focus on active transport infrastructure for cyclists, pedestrians and others is being 
developed and included within the bridge precinct; this includes a raised boardwalk 
with connectivity to the bridge crossing.  This aligns with RMS transport objectives to 
ensure that walking and cycling are considered and catered for in the development 
and delivery of transport projects.   

Consideration of future needs including the ageing population and increased use of 
motorised scooters has been a focus of the pathway concept design. 

VicRoads is aware of the recent Road Safety Audit and the rating of the existing 
pedestrian arrangements as high risk and are supportive of the proposed new 
pathway proposal. 

The proposed walkway does have potential to be altered to incorporate suicide 
protection. It would be considered a relatively minor task to extend the height of 
screening.  There would need to be some structural modifications to the screen 
supports, however, it would not be significant and has been accomplished in a 
number of Heritage sensitive structures in the past. Examples are the Sydney 
Harbour Bridge, Long Gully Bridge at Northbridge, North Sydney.  

However, using criteria from the University of Melbourne’s “Preventing Suicides at 
Suicide Hotspots” document, it is very unlikely to be necessary for the following 
reasons;- 

 There is no known attempted or completed suicide history  

 Not considered high enough 

 Not secluded or rural 

 Not close to mental health facilities 

 No known infamy or mythology 
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4.5 Route Selection Options 
 
Seven options were identified to address the issue of pedestrian risk on the bridge. 
These are shown graphically in Appendix G and consist of: 

1. Construction of a standalone pathway structure (located approximately 
100m upstream) 

2. Construction of a standalone pathway structure at temporary bridge 
crossing location (located approximately 15m upstream) 

3. Construction of a new pathway on the outside of the lift span (continued 
use of existing bridge pathway on other sections) 

4. Construction of an external pathway on the outside of the existing 
bridge for the full length. 

5. Installation of pedestrian lights 

6. Improved signposting, lighting and delineation 

7. Do nothing, adopt the existing footpath arrangement 

 

These were each assessed against the following criteria for suitability: 

Potential environmental impacts: Landscaping and visual amenity, Non-Aboriginal 
heritage and Aboriginal heritage. 

Community needs: Accessibility, Connectivity and Useability. 

Operability: Road safety, Functionality, Future Maintenance and Network 
operations. 

Viability: Value for money, Socio-economic impacts and Freight and transport. 

This assessment is included as Appendix H and is summarised for each option 
below. 

Option one: 

This option would require a design that allows for river traffic to pass under.  It could 
be achieved by adopting one of the following: 

 Inclusion of a lift span section in the structure 

 Adoption of a design that would be built to a level to allow river traffic to pass 
under without any bridge lift section opening.  This design would require an 
extended length of ramps from either side to comply with gradients suitable of 
all users.  
 

A standalone pathway structure (approximately 100m upstream) would meet the 
community objective to improve pedestrian safety, would maintain heritage values 
and improve freight and transport operation on the bridge. This option has high 
construction and maintenance costs being a complete separate structure. The 
standalone structure must also allow for river traffic access. This would require the 
construction of a lift span or the construction of long approach ramps at a suitable 
access grade to allow river traffic clearance under. Also user compliance with the 
preferred desire line (preferred route) would continue to be the existing bridge. The 
option was therefore discounted.   
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Figure 24: Plan view of Option one. 

Option two:  

This option would require a design that allows for river traffic to pass under.  It could 
be achieved by adopting one of the following: 

 Inclusion of a lift span section in the structure 

 Adoption of a design that would be built to a level to allow river traffic to pass 
under without any bridge lift section opening.  This design would require an 
extended length of ramps from either side to comply with gradients suitable of 
all users.  

A standalone pathway structure constructed approximately 15m upstream of existing 
structure.  This option utilizes some of the bridge restoration temporary bridge 
infrastructure when removed (approaches and pylons) could provide some 
construction cost savings. It would meet the objective to improve pedestrian safety 
with separation of traffic and pedestrians.  Freight and transport objectives would be 
met with separation of pedestrian and vehicle traffic. It does not meet the objective of 
maintaining heritage values with the pathway impacting on the curtilage of the main 
bridge.   This option has high construction and maintenance costs being a complete 
separate structure. The standalone structure must also allow for river traffic access 
and would require the construction of a lift span to allow for river traffic. Given the 
prevailing river currents and minor turbulence created by the piers of both bridges it 
would prove challenging for river traffic to navigate through both bridge lift spans and 
is not recommended.  This option was therefore discounted. 
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Figure 25: Plan view of Option two. 

Option three:  

Construction of a new pathway on the outside of the lift span with continued use of 
existing bridge pathway between the trusses on the other sections of the bridge.  
This option requires the pathway to access through the truss to the outside of the lift 
span were a new pathway would be constructed. This option does not meet several 
objectives with environment heritage values impacted with changes required to the 
De Burgh truss, community objectives not met with continued use of the existing 
substandard pathway; overall this would have a substantial impact on the structural 
and heritage values of the bridge. Road safety and functionality criteria rate poorly 
with this option with it falling short in meeting the current and future needs of Barham 
and Koondrook. This option was therefore discounted.     
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Figure 26: Plan view of Option three. 

Option four:  

Constructing an external pathway on the outside of the existing bridge for the full 
length would meet community, operability and viability project objectives. Safety was 
a major component of the bridge’s pathway upgrade, the application of codes and 
standards have been carefully assessed, and stringent requirements reduced, where 
practical, to limit the overall intervention to the heritage fabric of the bridge. The 
iterative process in the development of this option considered the structural, user 
safety and heritage values in detail with a proposal that is fit for purpose, enhances 
the functionality and connectivity that meets the current and future needs.  
Consideration of the design from other heritage bridges that had similar treatments in 
their design has guided the pathway placement and sway brace design and 
aesthetics. This is the preferred option.   
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Figure 27: Plan view of Option four. 

Option five:  

Installation of pedestrian lights would provide a traffic control that would improve 
pedestrian safety for some vulnerable users.  This control requires user compliance 
to be fully successful. The operability and viability objectives would have 
considerable impact with both light phasing causing traffic queueing during 
pedestrian walk phases as the bridge is a major crossing carrying 3,500 vehicles a 
day. This would not meet the community expectations. This option was therefore 
discounted. 
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Figure 28: Plan view of Option five. 

Option six:  

This involves improved signposting, lighting and delineation. This option does not 
provide suitable pedestrian safety improvements; community, operability and viability 
objectives are not addressed. This option has only minor impact on environment 
objectives with the minimal work maintaining the existing heritage values. This option 
includes the continued use of the substandard pathway and existing decking 
material. This option was therefore discounted. 
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Figure 29: Plan view of Option six. 

Option seven:  

Do nothing. This does not meet the project objectives with pedestrian safety and 
community expectations not being met after the costly major bridge restoration 
project is completed. This option was therefore discounted. 

 

4.6 Preferred Option  

Option four, which involves the construction of an external pathway for the full length 
of the bridge, was assessed as the preferred option as it best meets the proposal 
objectives to maintain heritage values of the bridge and improve safety to 
pedestrians. Separation of pedestrians and vehicle traffic would be achieved that 
meets current safety requirements (Australian Standards and Codes) especially for 
vulnerable users such as motorised scooters, wheelchairs and children. 

Roads and Maritime has determined that this option meets its pedestrian safety 
responsibilities and provides both Barham and Koondrook to continue as one 
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community with safe connectivity whilst maintaining the values of their heritage 
bridge.  

The proposal would give back to the community a bridge that is functionally and 
aesthetically a focal point for the two townships, celebrating its history and future. 

 
4.7 Compliance with the RMS 2020 Strategic Plan 
 

In August 2015 the RMS 2020 Strategic Plan was launched which is to serve as a 
guide across the agency on how best to prioritise upcoming work schedules and 
address the needs of the customer “who is at the centre of everything” (Appendix 
H).  
 

In this document 5 key strategic priorities were identified which are to be addressed 
by all RMS staff: 
 

 Making safety paramount 

 Delivering our infrastructure program 

 Meeting customer and community needs  

 An organization that delivers 

 Enhancing economic and social outcomes. 

Of these, the Barham footway project adheres most closely to the 1st, 3rd and 5th of 

these: 

 

Making safety paramount 

We will have safe and healthy networks and 

workplaces for our customers, industry 

partners and workers 

 

Safety is our priority and defines every activity we undertake. We 

will work to reduce the road toll, boating fatalities and workplace 

incidents.  We will ensure our workplaces and networks are safe 

and healthy for our customers, workers and industry partners 

through: 

 Effective management of road and waterway networks 

to enable customers to make safe decisions to reduce 

incidents and crashes 

 Innovation and a safety focus in operations and 

maintenance 

 Partnering with industry to deliver improved work health 

and safety risk assessment, design and delivery of safer 

roads and waterways 

 Regulation and compliance that is effective, efficient, 

and transparent to improve compliance and safety 

management for all road and waterway users including 

the road freight and logistics sector 

 Working within the Transport Cluster and with industry 

partners to develop innovation solutions that improve 

safety. 

 

Measures 

 A reduction in the number of 

fatalities and serious injuries 

across the road and maritime 

networks 

 Improve overall Worh Health and 

Safety risk management 

performance 

 



Barham Bridge external footway installation Statement of Heritage Impact  38 

 

Meeting customer and community needs 

Our customers will be highly satisfied with 

the networks and services provided by 

Roads and Maritime Services 

 

Our role is to evalute the options avaiable to manage the growing 

demands for the road and waterway networks and implement 

solutions to fulfil the needs of our customers.  We will engage with 

customers to understand how to improve the network and provide: 

 Regular feedback opportunities to ensure we continue to 

listen and respond to customer needs 

 Detailed analysis to make long term decisions and 

optimise the network 

 An actively managed network, which provides real time 

information to help customers to make informed travel 

decisions  

 Programs and projects that respond to customers’ needs 

 A regulatory framework where customer obligations are 

easy to understand and meet 

 Information about the projects we are delivering. 

 

Measures 

 Improve network outcomes 

including: 

- Reliability 

- Productivity 

 Meet incident clearance targets 

 Improve our overall customer 

satisfactionrating 

 

 

Enhancing economic and social 

outcomes 

The performance of our networks will 

enhance the economic and social benefits 

of living in NSW 

 

 

We have an obligation to deliver infrastructure that is value for 

money, while minimising our impact on the environment. We will: 

 Design and deliver infrastructure that is future focused 

for customers, safety and maintenance requirements 

 Focus on efficient and innovative delivery models to 

ensure the long term value of the road and waterway 

assets 

 Optimise the use of existing infrastructure and networks 

(e.g. smart motorways) 

 Deliver initatives to reduce red tape to increase the 

competitiveness of doing busness in NSW 

 Enbed sustainability considerations into our business to 

reduce our environmental footprint and deliver positive 

economic outcomes.  

 

Measures 

 Improve economic sustainability 

for Infrastructure renewals 

 Minimise environmental incidents 

 Improve sustainable performance 

 Improve our diversity targets. 

 

In response to priority 1; the RMS preferred Option Four would ensure a safer 

network for pedestrians and a safer workplace for bridge inspectors and workers. 

Also, the priority 3 has considered and analysed customer needs and expectations to 

achieve a safety outcome.  

In addition, the priority 5 is conformed with through optimising the use of the existing 

bridge to meet the communities needs rather than building a separate single-purpose 

structure.  
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This project acknowledges current and likely future usage of the bridge by 
pedestrians and motorised scooter drivers. In addition it seeks to optimise existing 
infrastructure instead of building a separate, stand-alone footbridge. 
 
In progressing Option 4 as the preferred option, RMS has given consideration to two 
aspects of heritage impact. Initially the appropriateness of attaching an external 
footway has been considered based on an investigation of where else this has been 
undertaken on timber truss bridges, both extant and replaced (section 4.8). 
Secondly, consideration has been given to the detailing of this new addition to ensure 
a material selection that harmonized with the existing structure while being recessive, 
along with addressing all relevant codes and standards (section 4.9). 
 
 
4.8 Previous use of walkways on timber truss bridges in NSW 

The use of footways on timber truss bridges running externally along the length of the 
bridge was uncommon but well documented. Of the 407 bridges built around 20 had 
either external footways incorporated into their original construction or added during 
the course of their operational lives. Their presence can be readily detected in 
images through the presence of curved sway-braces which were reserved for the 
purpose of supporting the top chord and allowing pedestrians to move beneath. 
External footways were limited to bridges located within larger towns or acting as 
linkages across major rivers. 

No external footways have been identified on any of the Old PWD truss bridges; the 
first instance of their usage was on the McDonald timber trusses of the Mulwala lift 
bridge over the Murray River built in 1891. Similarly to Barham Bridge, this bridge 
served as the sole connection between the two border towns of Mulwala (NSW) and 
Yarrawonga (Victoria). The curved sway braces can be seen on the trusses 
supporting an ordinance railing. No special provision was made for pedestrians on 
the lift span which required shared usage with vehicles.  
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Figure 30: View of the recently opened Mulwala Bridge in the annual Report of the Public 
Works Department, 1891, p.176-7.  The footway can be most clearly seen at left. 

Their first usage in a metropolitan setting was at Rings Bridge built in 1892 which 
crossed the Parramatta River at O’Connell Street. This was a major thoroughfare 
connecting a number of schools in North Parramatta to the major recreational centre 
at Parramatta Park. 

 

Figure 31: View of Rings Bridge over Parramatta River; the curved sway braces and twinned 
barrier railing are just visible (DMR HO 2625 April 1951). 
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The unique Bowstring arch and McDonald truss composite bridge at Cowra built in 
1893 improved access further by incorporating walkways on both sides of the bridge.  
Figure 32 details the curved sway braces in place on both side trusses and the two 
separate walkways were continuous along its entire 1,040ft length. 

 

Figure 32: View along the length of Cowra Bridge detailing walkways (as supported by 
curved sway braces) on each side (DMR HO5358 February 1955). 

Allan truss bridges came into use in 1894 and the following quote from the designer 
indicates that the provision for footways was broadly considered: 

The economy is more marked when it is considered the old trusses (Old PWDs and 
McDonalds) were designed to carry a 15ft carriageway, whereas the Allan trusses 
are designed to carry two 5ft footways in addition to a 15ft carriageway. Thus it will 
be seen that the later design of truss bridge offers greater facilities for traffic at a 
much reduced cost. 

“Highway Bridge Construction: the practice in NSW part 2” by Percy Allan, Industrial 
and Mining Standard August 1924, p.285. 

The first example of a footway on an Allan truss was at Hampden Bridge, Wagga 
Wagga built in 1895. The trusses used were of the overhead-braced type so no 
lateral sway brace supports were needed. The footway provided was supported on 
extended cross girders and is notable for the unlimited headroom allowed through 
the absence of the braces. Two other bridges Ross Hill Bridge at Inverell (built 1896), 
Union Bridge over the Murray River at Albury (built 1898) and the Macleay River 
Bridge at Kempsey (built 1900). 
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Figure 33: View of Hampden Bridge, Wagga Wagga in 1984 (Riverina Library online) 

A more typical arrangement was put in place on the Swan Hill Bridge built in 1896. 
The bridge connects the border towns of Swan Hill (Victoria) and Murray Downs 
(NSW) across the Murray River. The original curved sway braces in use were notable 
as they are strengthened by fins up to mid-height, contributing to the industrious 
character of the bridge 
 

 

Figure 34: View of Swan Hill Bridge in 1996 detailing original curved sway braces. (RMS 
photo archives). 
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Figure 35: View of Swan Hill Bridge detailing sway braces installed in 2000. 

 
A single span Allan truss bridge built within the Glebe Jubilee Park in 1900 was fitted 
out with a footway; the bridge has been replaced though as can be seen below the 
curved sway brace used was of constant thickness and a more rectangular profile 
than that at Swan Hill Bridge. 

                                                 
Figure 36: Federal Road Bridge over Johnstons Creek at Glebe built in 1900 (City of 

Sydney archives 032\032038. 

Barham Bridge was one of only 20 DeBurgh truss bridges built in NSW. A 
comparable bridge which was built with an external footway was the “White Bridge” 
over the Macquarie River at Dubbo built in 1904. Unfortunately no close-up images 
have come to light which detail the footway though figure 37 clearly shows the 
curved sway braces supporting it. The plans of the bridge are very informative 
however, and a cross-sectional view of the footway is reproduced in figure 38. 
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Figure 37: “The White Bridge” over the Macquarie River at Dubbo built in 1904 (DMR 
34878 December 1965) 

 
The footway as built utilised a lightweight timber ordinance rail and had provision for 
5 feet width and 10ft 3inches height. The footway decking is labelled as 3 inch thick 
“oregon” which is a softwood pine timber which is distinctly different from the 
hardwood timber planking of the carriageway. 

 
Figure 38: Cross sectional views of the walkway and opposing traditional sway brace as part 
of original design of the White Bridge at Dubbo (RMS plans archives). 

 
A final noteworthy example of a timber truss bridge originally built with an external 
footway is the Coleman’s Bridge over Leycester Creek built in Lismore in 1908.  The 
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Bridge is located near the centre of the town and remains in regular use by 
pedestrian commuters. The original plan is somewhat faded though many similarities 
are apparent with the White Bridge such as the width of 5 feet and recessive nature 
of the supporting railing. The greater height of 10 feet 8.5 inches can be attributed to 
the relatively taller Dare trusses of the bridge (figure 40). 

 

 
Figure 39: Current view of Coleman’s Bridge at Lismore built in 1908 (RMS photo archives). 

 
Figure 40: Cross sectional views of the walkway as part of original design of the Coleman’s 
Bridge at Lismore (RMS plans archives). 

Footways added during operation of bridge 

Part of the technological significance in the timber truss design is their flexibility for 
adaptation. In Allan’s quote above he notes that he consciously planned his Allan 
truss such that two 5ft wide walkways could be added to a structure without requiring 
extensive redesign. There are no known instances where two footways were added 
to a bridge during its working life though examples of single footway additions exist. 
Chief amongst these was the Wingecarribee Bridge at Berrima built in 1897. This 
bridge was located at the eastern edge of the town and carried all the Hume Highway 
traffic (figure 41). By the 1940s concerns were being raised about the use of the 
bridge by cyclists and pedestrians particularly during peak holiday periods.  



Barham Bridge external footway installation Statement of Heritage Impact  46 

 

Figure 41: Wingecarribee Bridge at Berrima shown in its original configuration in 1948 (DMR 
no33050 June 1948). 

 
As a response the then Department of Main Roads attached an external footway in 
1950 the full length of the bridge to allow for clear and safe separation. This was well 
received by the community and was used as a feature article in the Department’s in-
house Main Roads Journal, Volume 18, No.4, June 1953 as a simple technical 
solution that should be considered for other structures and as a good-news story. 

 

Figure 42: View of the same bridge in 1953 after footway addition in 1950 (DMR HO3962 
March 1953).  
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Plans of this work have not been preserved though the detailed photo below 
demonstrates that steel hollow sections were used as sway braces instead of the 
more traditional shaped bars. The sway braces were built integrally with the side 
railing which featured a square section top rail in contrast to the diamond shaped top 
rail that was used to frame the carriageway. Continued traffic pressures resulted in 
this bridge being replaced by a concrete structure in 1962. 

 

Figure 43: Detailed view along footway added to the Allan truss of Wingecarribee Bridge 
(DMR HO3963 March 1953). 

In addition to timber truss bridges there are a number of examples of wrought iron 
bridges being similarly modified with an external footway being added as a response 
to increasing community needs.  
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Figure 44: View of commencement of footway works on the main river span of Echuca-
Moama Bridge in 1926-1927 (State Library of Victoria No.H2001.308/2719). 

 

A case in point is the wrought iron railway bridge built across the Murray River in 
1878 to link the towns of Echuca and Moama. On its completion the railway line from 
Melbourne to Bendigo was extended to Echuca and continued on to Moama and 
Deniliquin in New South Wales. The bridge went through a period of shared usage 
between infrequent trains and vehicles and concerns for pedestrian safety were 
strongly raised. In response an external footway was built in 1926-1927 in the 
method shown in figures 44 and 45. A series of regularly spaced cantilever brackets 
were initially welded and bolted to the external face of the bridge for its entire length. 

An external rail was then attached to the bracket and the footway completed through 
the laying of longitudinal planks as shown. 
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Figure 45: Laying of timber decking for walkway on Echuca-Moama Bridge in 1927 (State 
Library of Victoria No.H2001.308/2954). 

The proposed design would seek to emulate these last two historical designs 
previously used. More recent WH&S requirements and advances in materials since 
these periods warrant a modernisation of this configuration but the essential 
approach remains unchanged.  
 
 

 
4.9 Visual and Landscape Character Assessment, KI Studios, July 2016 
 
Given the prominent setting of the bridge it was identified early that a visual impact 
would result from any substantial modifications to the structure. An urban designer 
was therefore engaged at the onset in order to provide guidance and best practice 
solutions to the RMS project team. Landscape and Visual Character assessment for 
the project is attached as Appendix I. This assessment concluded that an external 
pathway of the type shown in figure 46 would have a moderate visual impact on the 
structure, though from many of the viewpoints considered this would be reduced due 
to the screening effect of riverside vegetation. From a landscape perspective it was 
considered positive, as it would improve the urban permeability of the town, and 
provide enhanced opportunities for the community to enjoy the riverscape. 
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Figure 46: Profile of proposed pathway prepared by KI Studios. 

 
4.10 OEH consultation and refinement of Option 4 
 
The RMS project team held an initial consultation meeting with Carole-Lynne 
Kerrigan, Senior Heritage Assessment Officer of the Heritage Division on 
19/04/2016. Five subsequent meetings were held through which the project 
justifications were better defined and the detailing of the proposed works was refined 
further to reflect the heritage sensitivity of the project. 
 

The meeting logs/minutes of these meetings are included as Appendices J and K. 

The primary points of these discussions can be summarised in five particular aspects 

of the proposal. 

 

WALKWAY WIDTH 

From a heritage perspective there was an obvious desire to ensure that only a 

minimum width pathway be attached to the bridge to minimise the visual and physical 

change. As noted in figure 18 the width of the current internal walkway is in the order 

of 3ft 6inches; it is narrow and does not provide separation of traffic and pedestrians.  

The existing pathway is substandard and does not meet current design standards. 

Within the Australian Standard (AS) governing the construction of pedestrian bridges 

and walkways it is stipulated that a minimum pathway width of 1.80m should be 

observed (Section 9.10, AS5100.1). In the development of this Standard particular 

focus is given to the movement of wheelchairs and 1.68m is used as a required 

minimum distance to allow two wheelchairs access side-by-side (figure 47). 

Therefore for the length of the majority of the pathway along the truss and approach 

spans RMS has elected to conform to the minimum AS requirement. 
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On the pathway access outside the lift span this has been reduced to 1.20m which is 
deemed a minimum for a single wheelchair user and a pedestrian to pass. 
Wheelchair and goffer users would therefore need to take turns crossing this section 
separately. This width reduction at the lift span is a compromise by RMS that is 
considered acceptable from a functional point of view to mitigate the visual intrusion 
of the walkway at the lift span and to reduce the amount of weight that is put on it. 

 

 
Figure 47: Required width for wheelchair usage. 

 

SUPPORT OPTIONS FOR WALKWAY 

As part of the proposal the cross girders on the truss spans would be modified to 

support the pathway from below- see Proposed Pathway Plans in Appendix L. A 

series of regularly spaced cantilever brackets would be utilised elsewhere in a similar 

manner to that shown in figure 44; these are reversible additions to the bridge. 

A query was raised that with such support in place was it necessary to retain the 

overhead altered sway braces as shown in Appendix L. This raises an important 

point about truss geometry as the sway braces are required to support the truss top 

chord.  Figure 48 is a photograph of Glennie’s Creek Bridge (a de Burgh truss similar 

to Barham) with the top chord in its buckled state – this timber is supposed to be 

straight, but under modern heavy vehicles it gets overstressed and buckles. The 

sway braces are there to give lateral support so that the top chord remains straight 

and is therefore able to safely carry modern vehicle loads. 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiakc_1-JnMAhWFq5QKHZERCCsQjRwIBw&url=http://www.ada.gov/archive/NPRM2008/ada_standards/proposedadastds.htm&psig=AFQjCNFO1fnP3RKY9cgBs0Or7mEnbvXNDw&ust=1461129236807042
http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiakc_1-JnMAhWFq5QKHZERCCsQjRwIBw&url=http://www.ada.gov/archive/NPRM2008/ada_standards/proposedadastds.htm&psig=AFQjCNFO1fnP3RKY9cgBs0Or7mEnbvXNDw&ust=1461129236807042
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Figure 48: Image of a truss top chord on Glennie’s Creek Bridge that is shifting out of 
alignment due to inadequate support from the sway braces to counter and increased traffic 
loading.  
 
BALUSTRADE MATERIAL 
 
As the balustrade of the pathway would be clearly evident when viewed in profile 
there is a strong desire to ensure that any materials used are of a transparent, 
recessive nature. The proposed design in figure 42 features a light weight mesh that 
complies with safety requirements. The balustrade sway braces and mesh panels 
have been designed to look recessive in nature, with an emphasis to maximise 
transparency.   
 
A query was raised as to whether the use of glass on the balustrade could be 
considered. The use of glass brings vandalism issues as well as the inevitable graffiti 
and dirtying with time which would not provide the best aesthetic. The use of a mesh 
balustrade was considered appropriate in reflecting the ‘industrious’ character of the 
bridge. A glass balustrade would potentially appear as a modern element and out of 
character with the bridge; the design philosophy has been to consider the approach 
the original engineer would have taken in the design resolution. In addition the wind 
loading of solid glass panels as well as additional weight would be of particular 
structural concern, especially on the lift span, but also on the truss spans. As such 
this option was not considered further. 

DECKING MATERIAL 

At the onset of consultation a preference was expressed by OEH that the pathway 
decking material should be hardwood timber. Further investigations into previous 
instances of footways added to truss bridges has revealed that 3 inch thick “Oregon”  
which is a softwood pine timber was more typically used which is distinctly different 
from the hardwood timber planking of the carriageway (see figure 34). At Swan Hill 
Bridge and Coleman’s Bridge described in section 4.8 Bridgewood Ply decking has 
replaced this Oregon over time. 

In addition a number of shortcomings in the use of timber decking, not least trip 
hazards and slip resistance were raised in a discussion paper to the project team 
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titled Footway materials prepared by Amie Nicholas, RMS Heritage Engineer. This is 
reproduced in full in Appendix M. 
 
Another issue in the use of timber decking is that after heavy rains the timber 
planking can increase substantially in weight due to its absorbency. To ensure 
smooth and consistent operation of the lift span it is preferable that lightweight 
decking be used that can shed water. 

This prompted RMS to give consideration of a number of distinctly different footway 
materials. Seven options were identified to address the issue of pedestrian risk on 
the bridge: 

1. Recycled timber decking 

2. New timber decking 

3. Bridgewood Ply decking 

4. Concrete decking 

5. Metal Chequer plate 

6. Metal grid/mesh 

7. Closed Fibre Reinforced Polymer (FRP) mesh 

8. Open Fibre Reinforced Polymer (FRP) mesh 

These were each assessed against the following criteria for suitability: 

Potential Environmental impacts: Landscaping and visual amenity and Non-
Aboriginal heritage. 

Community needs: Accessibility, Needs and expectations and Disruption due to 
maintenance. 

Operability: Strength and practicality. 

Safety: Trip Hazards (requirements of BCA, AS 1428, AS 1657), Slip Resistance 
(requirements of BCA, HB 197, AS/NZS 4663) and Use of vehicular carriageway. 

This assessment is included as Appendix N and it concluded that an Open FRP 
footpath best meets the community expectation of a safe, hazard free crossing. Open 
FRP would provide a durable, self-draining and safe product which best 
complements the project objectives and has been used previously in a variety of 
aesthetic settings (figure 49). 
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Figure 49: Images of Open FRP used on the Field of Mars Reserve Boardwalk, in Ryde 
opened in 2009. 

 
 
LIGHTING 
 
In order to better cater to safety considerations of pedestrians and goffer users 
travelling across the pathway at night consideration has been given to fitting out the 
bridge with reversible light fittings. The incorporation of a lighting design is seen as a 
positive in the Landscape and Visual Character assessment and would accentuate 
the structure as a focal point. Figures 50 and 51 provide some detail of this 
proposed lighting which is described more fully in a report prepared by ARUP and 
attached as Appendix O. 
 
Feature lighting could potentially be used on the bridge in future to commemorate 
specific events pertaining to the town, much like the commemorative banners and 
picket fences were used to celebrate the centenary of the bridge in 2004 (see figure 
7). 
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Figure 50: Proposed illumination plan for the new pathway featuring handrail lighting (1) and 
vertical linear accent lighting (4).   

 
 

 
 
Figure 51: Proposed illumination plan for the bridge seen in profile with soft light spill onto 
river. 

 
4.11 Compliance with RMS Timber Truss Bridge Conservation Management 
Strategy, Extent Heritage Pty. Ltd., September 2016 

A draft Conservation Management Strategy was presented to Heritage Division, OEH 
for review in September 2016. The CMS provides a policy framework against which 
future applications for modification to the bridges should be assessed. 

Barham Bridge is identified as a Category 2 bridge which requires structural 
upgrading in order to meet the needs of the traffic at this important crossing. The 
section 60 works approved in March 2015 comply with these policies which state the 
following: 
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All Category 2 bridges may be structurally upgraded to the T44 General Access load 
capacity standard. Over the past two decades, RMS has developed a series of 
upgrade procedures for timber truss bridges that increase the load capacity of the 
bridge with the minimum impacts upon fabric and significance. 
 Whilst each bridge is unique, the following alterations are generally acceptable and 
any upgrade may adopt some or all of these alterations, depending upon individual 
requirements (section 7.1).  

The current proposal to install an external footway on the bridge falls into this space 
of a unique alteration; none of the other 40 surviving timber truss bridges managed 
by RMS have been considered for this treatment. It is a tailored, measured response 
to direct feedback from the community and the findings of an RMS Safety Audit. 

 

5 STATEMENT OF HERITAGE IMPACT 
 

The following questions are presented in the NSW Heritage Manual document 
“Statements of Heritage Impact” as the minimum response required to properly 
address proposals on heritage items which would result in the alteration of the item.   

5a) What aspects of the Proposal respect or enhance the heritage 
significance of the Bridge? 

The RMS is committed to the management, conservation and maintenance of its 
heritage assets and the five key priorities as laid out in the RMS 2020 Strategic Plan. 
The long-term viability of the bridge as an effective crossing is reliant on it meeting 
community needs and the safety standards for all road users as upheld by RMS. 

The proposal is a tailored, measured response to direct feedback from the 
community that the pedestrian facilities on the bridge are inadequate and unsafe. 
The proposal respects the significance of the Bridge in that all of the modifications 
augment the existing structure and are readily reversible should the occasion arise in 
future that they are no longer needed. Other than the modification of the sway braces 
on the truss spans from straight to curved none of the existing fabric of the 
exceptionally significant truss spans or lift span would be changed beyond what was 
approved in March 2015 in the previous section 60 application. 

Has the potential to enhance the heritage significance of the bridge through 
increased patronage as; being removed more effectively from the traffic, users of the 
walkway may more casually inspect the technical aspects of the bridge that 
contribute to its SHR listing. The removal of the existing internal footway would 
provide for wider traffic lanes of the bridge, better accommodating the large vehicles 
that frequently use it. 

5b) What aspects of the Proposal could have a detrimental effect on the 
heritage significance of the Bridge? 

Given the prominent setting of the bridge it was identified early that a visual impact 
would result from any substantial modifications to the structure. An urban designer 
was therefore engaged at the onset in order to provide guidance and best practice 
solutions to the RMS project team. Landscape and Visual Character assessment for 
the project is attached as Appendix I. This assessment concluded that an external 
pathway of the type proposed would have a moderate visual impact on the structure, 
though from many of the viewpoints considered this would be reduced due to the 
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screening effect of riverside vegetation. From a landscape perspective it was 
considered positive, as it would improve the urban permeability of the town, and 
provide enhanced opportunities for the community to enjoy the riverscape. A current 
view of the bridge along with an artist’s perspective of the proposed external walkway 
attached is shown in figure 52. 

 

 

Figure 52: Before and after views of the proposed external walkway (from Visual and 
Landscape Character Assessment).  

Through the use of lightweight, transparent materials and neutral colours the 
juxtaposition of the new footway with the bridge is respectful and doesn’t visually 
dominate the structure. As should be apparent in the recorded RMS responses to 
OEH comments on the proposal in Appendix K and the footway material matrix in 
Appendix N considerable effort has been expended in sourcing materials that are 
suitable for this task, compatible and meet current safety standards.  

 



Barham Bridge external footway installation Statement of Heritage Impact  58 

5c) Have more sympathetic solutions been considered and 
discounted? Why? 
Following on from the Community submissions received in September, 2015 and the 
RMS Road Safety Audit Report, a Route Selection Study was initiated by RMS in 
order to examine how pedestrians and goffers might be more safely facilitated across 
the river. Seven options were identified to address the issue of pedestrian risk on the 
bridge. These consisted of: 

1. Construction of a standalone pathway structure (located approximately 100m 
upstream) 

2. Construction of a standalone pathway structure at temporary bridge crossing 
location (located approximately 15m upstream) 

3. Construction of a new pathway on the outside of the lift span (continued use of 
existing bridge pathway on other sections) 

4. Construction of an external pathway on the outside of the existing bridge for 
the full length. 

5. Installation of pedestrian lights 

6. Improved signposting, lighting and delineation 

7. Do nothing, adopt the existing footpath arrangement 

 

These were each assessed against the following criteria for suitability: 

Potential environmental impacts: Landscaping and visual amenity, Non-Aboriginal 
heritage and Aboriginal heritage. 

Community needs: Accessibility, Connectivity and Useability. 

Operability: Road safety, Functionality, Future Maintenance and Network 
operations. 

Viability: Value for money, Socio-economic impacts and Freight and transport. 

This assessment is included as Appendix H. 

While it might be inferred that Option 7 “Do nothing” would present as the most 
heritage sympathetic solution on the basis that no modifications would result, to do 
so would reflect an ignorance of part of the technical significance of the design of this 
bridge; i.e. the flexibility of its design to be adapted with external footways as was 
noted by the designer Percy Allan and as has been documented on other similar 
structures.  
 
As noted in section 4.8 of the 407 timber truss bridges built in NSW around 20 had 
either external footways incorporated into their original construction or added during 
the course of their operational lives. A clear comparison can be made with the 
Wingecarribee Bridge at Berrima (figures 41 and 42) located on the Hume Highway. 
In 1950 as a response to community concerns (similar to those received from the 
Barham community) the then Department of Main Roads attached an external 
footway the full length of the bridge to allow for clear and safe separation. 

The proposed option therefore can be considered as sympathetic to previous 
walkway forms used on timber truss bridges. 
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6 CONCLUSIONS 

The proposed external footway installation works would ensure that Barham Bridge 
continues to operate as a functioning road bridge that meets community expectations 
and is deemed safe for pedestrian usage. 

It is considered that the proposed works would not result in a reduction in the 
heritage significance of Barham Bridge. While some of the proposed works are to 
take place on elements of the Bridge rated as exceptional significance (the sway 
braces on the truss spans), taken as a whole they are to be carried out in a manner 
that is sympathetic to the character of the Bridge and are consistent with other works 
that has taken place on timber truss bridges to reflect the changing needs of a 
crossing. 

The proposed works are visible but necessary and through the careful selection of 
lightweight, transparent materials and neutral colours the juxtaposition of the new 
footway with the bridge is respectful and doesn’t visually dominate the structure. The 
Landscape and Visual Character Assessment concluded that an external pathway of 
the type proposed would have a moderate visual impact on the structure, though 
from many of the viewpoints considered this would be reduced due to the screening 
effect of riverside vegetation. From a landscape perspective it was considered 
positive, as it would improve the urban permeability of the town, and provide 
enhanced opportunities for the community to enjoy the riverscape. 
 

  7 RECOMMENDATIONS 

 It is recommended that the RMS submit an application under Section 60 
of the NSW Heritage Act 1977 to the Heritage Council of NSW to install 
an external footway on the Barham Bridge over the Murray River as 
shown in Appendix L.  

 If the works proceed, it is recommended that a detailed, archival quality 
recording of the Bridge be taken as the works progress, to provide a 
detailed pictorial record of the alterations to the Bridge. It is 
recommended that any images taken be placed on the RMS General file 
for the Bridge. 

 It is recommended that usage of the walkway be monitored to ensure it 
is meeting the expectations of the RMS Safety Audit. Should a new 
crossing of the river be built in the vicinity, the potential for removal the 
external footway (which is a reversible addition) should be considered. 
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:40tii Office of 
mqw Environment 

Heritage 

Home > Topics > Heritage places and items > Search for heritage 

Barham Bridge over Murray River 
Item details 

Name of item: 

Type of item: 

Group/Collection: 

Category: 

Location: 

Primary address: 

Local govt. area: 

Local Aboriginal 

Land Council: 

All addresses 

Barham Bridge over Murray River 

Built 

Transport - Land 

Road Bridge 

Lat: -35.6305418729 Long: 144.1247088680 

Main Road 319, Barham, NSW 2732 

Wakool 

Moama 

Street Address Suburb/town LGA Parish County Type 

Main Road 319 Barham Wakool Primary Address 

Cobwell Street (off) Barham Wakool Alternate Address 

Thule Street (off) Barham Wakool Alternate Address 

Owner/s 

Organisation Name Owner Category Date Ownership Updated 

Wakool Shire Council Local Government 

Statement of significance: 

Barham bridge has significance under all four criteria - Historical, Aesthetic, Technical and 

Social. The significance of the bridge lies in its location, for setting, and materials. The form 

and setting have aesthetic and social significance. The bridge may have higher overall 

significance as a member of the Murray Crossing Group, as a representative of a rare example 

of a representative type. 

Date significance updated: 28 Jun 05 

Note: There are incomplete details for a number of items listed in NSW. The Heritage Division 

intends to develop or upgrade statements of significance and other information for these items 

as resources become available. 

Description 

Designer/Maker: Department of Public Works 

Builder/Maker: John Monash 

Construction years: 1904-1904 

Physical description: Barham bridge is timber truss, steel lift span, bridge, generally two lanes wide across the 

Murray River between Barham in NSW and Koondrook in Victoria. The main axis of the bridge 

is N-S. 

There are three main spans including one lift span, supported on cast iron piers. There is one 

timber approach span at each end, supported on timber trestle piers. The lift span (17.8m) is 

of lattice steel construction, both the for tower and the main girder. The design is similar to 

that developed by Percy Allan and first used at Swan Hill nine years previously, but shows 

some variation from that layout, and those used later at Tooleybuc and Abbotsford bridges. 

The Barham Bridge has the counterweights on the main axis side of the supporting columns, 

while the others have them on the cross axis. The cross girders on the top of the structure are 

unusually curved and decorated. The changes may be due to the fact that the design was 

undertaken under Ernest de Burgh who had also changed timber trusses from Percy Allan?s 

http://www.environment.nsw.gov.au/heritageappNiewHeritageltemDetails.aspx?1D=5051354 1/5 
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design. 

Physical condition 

and/or 

Archaeological 

potential: 

The tow other main spans (31.7m) are timber trusses of the ?de Burgh? Type. Tis truss was 

developed by Ernest de Burgh as an improvement on the Allen Truss. The truss used a steel 

bottom chord. The truss supports steel cross girders and steel longitudinal stringers. The deck 

is timber. The approach spans (9.1m) are timber girders on timber trestle piers. The deck is 

timber. A section of the deck has been segregated for pedestrians with a kerb and handrail on 

all spans except the lift span. The main piers are cast ion and are protected by cofferdams. 

The bridge has a clearance over normal water level of 5.1m. 

The bridge is in good condition having been extensively repaired in recent years, due to a 

major rehabilitation of the timber trusses. 

Date condition updated:15 May 98 

Current use: Road bridge 

Former use: Road bridge 

History 

Historical notes: The Murray around Barham was settled by graziers, mainly from Victoria, in the 1840s. by 

1850 all the really desirable water-frontages on both sides of the Murray had been taken up as 

far upstream as Barham while the open plain to the north in New South Wales was only 

notionally divided into undeveloped backblocks. Barham station itself (named after the maiden 

name of the wife of the first grazier, E B Green, had a 32 kilometre frontage on the Murray, 

carrying a modest head of cattle in the mid Victorian period under a series of owners. With 

similar developments on the Loddon River, which converges with the Murray north of Barham, 

a crossing of the Murray was needed and a ferry was provided for stock and people. 

In 1902 it was agreed that a bridge with a lift span should be built, thanks to local political 

pressure on both the NSW and Commonwealth governments. The first piles were driven in 

1903 and the bridge opened in 1905. 

Barham lies in the Wakool Irrigation District, opened in 19351. This was the first such district in 

the state, with extensive, partial irrigation designed to provide water for the maximum number 

of graziers to ensure a regular supply of fattened lambs. In 1949 an intensive irrigation area 

within the district made rice farming feasible, increasing local heavy traffic. there have been 

particularly severe problems from salientian, however, in the last quarter-century. 

Historic themes 

Australian theme (abbrev) New South Wales theme Local 
theme 

3. Economy-Developing Transport-Activities associated with the moving of people and goods 

local, regional and national economies from one place to another, and systems for the provision of such movements (none)- 

Assessment of significance 

SHR Criteria a) 

[Historical significance] 

SHR Criteria c) 

[Aesthetic significance] 

SHR Criteria d) 

[Social significance] 

The Barham Bridge has historical significance as a rare example of a type of bridge which 

shows the evolving pattern of bridge design in Australia. The De Burgh timber bridge was only 

built for a brief period between 1899 and 1904. There are only nine remaining, and only two 

associated with lift spans, Barham and Cobra m. These two bridges are also the only examples 

of ?De Burgh? lift spans. The bridge was built by Monash and Anderson. The bridge has 

historical significance through the association of John Monash with the bridge. Monash is 

arguably both one of Australia?s most famous engineers, as well as one of the country?s most 

famous soldiers. 

The Barham bridge has aesthetic significance due to its outstanding setting and landmark 

qualities. The bridge provides a gateway to NSW and the town of Barham. It dominates the 

towns due to its height and mass, providing the major landmark in the district. The setting is 

particularly fine, situated on the edge of the town and crossing the river amidst parklike lands 
and trees. 

The Barham bridge has high significance to the local and district residents as the gateway 

between Barham and Koondrook, NSW and Victoria. As the towns are not large there is 

considerable commuting across the bridge for services that are not duplicated in both towns. 
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The bridge also provides a focal point between town and river. The river is the main 

geographical feature in the area, and the centre for most recreation. The bridge acts as a 

reminder of river transport and attracts large crowds wherever river traffic passes through. For 

example, one lady, who has seen hundreds of river bots pass through he bridge, still rushes to 

see each new opening. 

Assessment criteria: Items are assessed against the rl State Heritage Register (SHR) Criteria to 

determine the level of significance. Refer to the Listings below for the level of statutory 

protection. 

Procedures /Exemptions 

Section Description Title Comments Action 

of act date 

57(2) Exemption to Standard Sep 5 

allow work Exemptio SCHEDULE OF STANDARD EXEMPTIONS 2008 

ns 

HERITAGE ACT 1977 

Notice of Order Under Section 57(2) of the Heritage Act 1977 

I, the Minister for Planning, pursuant to subsection 57(2) of the Heritage Act 

1977, on the recommendation of the Heritage Council of New South Wales, do 

by this Order: 

1. revoke the Schedule of Exemptions to subsection 57(1) of the Heritage Act 

made under subsection 57(2) and published in the Government Gazette on 22 

February 2008; and 

2. grant standard exemptions from subsection 57(1) of the Heritage Act 1977, 

described in the Schedule attached. 

FRANK SARTOR 

Minister for Planning 

Sydney, 11 July 2008 

To view the schedule click on the Standard Exemptions for Works Requiring 

Heritage Council Approval link below. 

in Standard exemptions for works requiring Heritage Council approval 

Listings 

Heritage Listing Listing Listing Gazette Gazette Gazette 

Title Number Date Number Page 

Heritage Act - State Heritage Register 01456 20 Jun 00 

Heritage Act - 5.170 NSW State agency Roads & Traffic 

heritage register S.170 

References, internet links & images 

Type Author Year Title Internet 
Links 

http:/Noivw.environment.nsw.gov.autheritageapp/ViewHeritageltemDetails.aspx?1D=5051354 3/5 
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Tourism 2007 Barham Bridge over Murray River 

V 

a 

Written Border Journal 

Tourism Attraction 2007 Barham Bridge over Murray River 

Homepage V 

a 

ii 
EL' 

Written G Serie 1982 John Monash: A Biography 

Written I Jack 1986 Regional Histories of NSW 

Written R.B. Roland 1960 The Riverina: People and Properties 

Written RTA 2009 Proposed rehabilitation works on Barham Bridge over the Murray 

Environment River Barham, NSW : statement of heritage impact 

Branch 

Note: Internet links may be to web pages, documents or images. 
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(Click on thumbnail for full size image and image details) 

Data source 

The information for this entry comes from the following source: 

Name: Heritage Office 

Database number: 5051354 

Return to previous page 

Every effort has been made to ensure that information contained in the State Heritage Inventory is correct. If you find any errors or omissions please 

send your comments to the Database Manager. 

All information and pictures on this page are the copyright of the Heritage Division or respective copyright owners. 
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Contact: Martine Bruce 
Telephone: (02) 9873 8519 
Email: Martine.Bruce@environment.nsw.gov.au 
Job ID.DOC14/286231 
File: SF 14/39690 

 
 
Mr Sam Millie 
Roads and Maritime Services 
63-65 Johnston Street 
WAGGA WAGGA  NSW  2650 
 
Emailed to: Mr Sam Millie > sam.millie@rms.nsw.gov.au 
 
 
 
Dear Mr Millie 
 
 
APPLICATION UNDER S60 OF THE NSW HERITAGE ACT 1977 
 
RE: BARHAM BRIDGE OVER THE MURRAY RIVER, BARHAM – SHR NO. 01456 
 
Proposal: Upgrade of De Burgh truss bridge to strengthen trusses, pier 4, abutment B and deck to 

meet current load requirements 
 
S60 Application No.  2015/S60/11 received on 26 November 2014 
 
Information received with the s60 application: as mentioned in Condition 1 
Additional information requested: No 
 

 
As delegate of the Heritage Council of NSW, I have considered the above section 60 application. 
Pursuant to Section 63 of the NSW Heritage Act 1977, as the delegate of the Heritage Council of 
NSW, I inform Mr Sam Millie that approval is granted subject to the following conditions: 
 

1. APPROVED DEVELOPMENT: 
Development must be in accordance with: 
 
a) Architectural design drawings prepared by RMS Bridge and Structural Engineering 

Branch listed in the table below: 
 

Dwg No Dwg Title Date  Rev 

Project Name: Bridge over Murray River at Barham 
 

KA812HCS General Arrangement Sept 2014 C 

KA812HCS Abutment B Sept 2014 C 

KA812HCS Trestle Pier 4 Sept 2014 C 

KA812HCS Approach Span 5 Sept 2014 C 

KA812HCS Truss Span Elevation Sept 2014 C 
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KA812HCS Truss Span Plan Sept 2014 C 

KA812HCS Truss Span Deck Cross Section Sept 2014 C 

KA812HCS Truss Span Deck at Lift Span Piers Sept 2014 C 

KA812HCS Deck and Footway at Lift Span Sept 2014 C 

KA812HCS Proposed Truss Top Chord Details Sept 2014 C 

KA812HCS Top Chord Anchor Block Details – Sheet A Sept 2014 C 

KA812HCS Top Chord Anchor Block Details – Sheet B Sept 2014 C 

KA812HCS Truss Vertical Strut Details Sept 2014 C 

 
EXCEPT AS AMENDED by the conditions of this approval: 
 
2. NOMINATED HERITAGE CONSULTANT: 

a) A heritage consultant shall be nominated for the project. Their name is to be 
submitted to the Heritage Council of NSW and approved prior to the 
commencement of works. 

b) The nominated heritage consultant is to provide advice on the detailed design, 
undertake on-site heritage inductions and inspect the demolition and removal of 
material to ensure that no significant fabric or elements are damaged or removed. 

c) All work shall be carried out by suitably qualified tradespeople with practical 
experience in conservation and restoration of similar heritage items. The 
nominated heritage consultant shall be consulted prior to the selection of 
appropriate tradespeople. 

 
3. SITE PROTECTION & WORKS: 

a) Significant building fabric and elements are to be protected during the works from 
potential damage.  Protection systems must ensure historic fabric is not damaged 
or removed. 

b) The installation of new services shall be carried out in such a manner as to 
minimise damage to or removal of historic fabric and shall not obscure historic 
features. 

 

4. ARCHIVAL RECORDING: 
A report must be provided to the Heritage Division at the completion of works that 
includes: 

a) An archival photographic recording of the bridge undertaken prior to and during 
the works, in accordance with the Heritage Council document, Photographic 
Recording of Heritage Items using Film or Digital Capture; and 

b) A summary of the works, up to 5 pages, including a description of the works 
undertaken, the methodology and any other relevant matters 
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5. COMMENCEMENT: 

This approval shall be void if the activity to which it refers is not physically commenced 
within five years after the date of the approval or within the period of consent specified 
in any relevant development consent granted under the Environmental Planning and 
Assessment Act 1979, whichever occurs first. 

 
If you have any questions regarding the above matter please contact Martine Bruce, Heritage 
Officer at the Heritage Division, Office of Environment and Heritage on (02) 9873 8519. 
 
Yours sincerely 

 
ROCHELLE JOHNSTON 
Manager, Conservation 
Heritage Division 
Office of Environment and Heritage 
 
As Delegate of the Heritage Council of NSW 
 
11 March 2015 



Appendix C: Heritage Victoria approval for 
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Roads & 
Maritime 

Barham Koondrook Bridge 
restoration works have your say 
August 2015 

The NSW Government is planning the next stages of restoration work on the Barham 

Koondrook Bridge over the Murray River. This planning has included investigations into a 

temporary crossing. 

Roads and Maritime Services has been 
restoring the historic lift span bridge 
since April 2012. The work has included 
mechanical repairs to the lift span and 
replacing the NSW approach span. 

This restoration work is ensuring the bridge will continue 

to meet current vehicle loads and volumes, as well as the 

growing needs of the local and travelling community 

into the future. Without this work, restrictions such as 

load limits would have to be imposed, restricting 

accessibility across the river. 

The Barham Koondrook Bridge is one of the oldest lift span 

bridges on the Murray River. It is listed on the NSW State 

Heritage register and has to be retained for its heritage value. 

Next stages of work 

Roads and Maritime is currently planning the next stages 

of work which involves: 

• Replacing the Victorian bridge abutment (support at the 

end of the bridge), approach span and pier 

• Replacing the two timber truss spans and deck 

• Painting and mechanical upgrade of the lift span towers. 

During 2015 and 2016 restoration work will mainly be off site 

to build the timber trusses and deck. 

Project Update July 2015 RMS 15.487 



Barham Bridge restoration - investigated temporary crossing locations 
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Murray Street 
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Options: Options: 
41-1  Option 1 — Cobwell St (via Murray Pde) 

4-1 Option 2 —Cobwell St (via Vine/Dalton St) 

Option 3 —Thule St (next to bridge) 

1-1 Option 4—Wakool St (via Murray Pde) 

4.11 Option 5— Ferry: Noorong St (via Murray Pde) 

4-1 Option 6— Punt Rd (via Teague St) 



Traffic lights or 
give way sign 

Access could be 
restricted here 

Option 3 - Thule Street (next to Barham Koond rook Bridge) 

Possible turning 
restrictions at 
Murray Street 
intersection 

Footway for 
pedestrians 

Possible change 
to intersection 
arrangement at 
Murray Parade 

New road to be 
constructed 

No changes 
expected at 
Dalton Street 
intersection 



Temporary crossing investigations 
Community and stakeholder engagement has been an 
essential part of planning for restoration work on the Barham 

Koondrook Bridge. Feedback received during consultation 

about bridge closures showed a strong preference for 
Roads and Maritime to provide a temporary crossing 

solution for the next stages of work. 

Six temporary crossing options were investigated, including 

options suggested by the community, and are as follows: 

Option 1 — Cobwell Street (via Murray Parade) 

Option 2 — Cobwell Street (via Vine and Dalton streets) 

Option 3 — Thule Street (next to Barham Koondrook Bridge) 

Option 4— Wakool Street (via Murray Parade) 

Option 5 — vehicular ferry at Noorong Street 

(via Murray Parade) 

Option 6 — Punt Road (via Teague Street) 

A map showing the locations of the options is 

on the left hand inside page. 

Options 1 and 4 were considered unsuitable as there is not 
enough room for heavy vehicles to turn safely. 

Option 2 was considered unsuitable as heavy vehicles would 

need to be diverted on to narrow residential streets, requiring 
significant intersection upgrades and road widening. 

Option 5, the ferry, was considered unsuitable as it would be 

unable to meet vehicle capacity during peak times. 

Option 6 was considered unsuitable due to the significant 

amount of tree clearing and road construction involved. 

This option is also close to the Koondrook Primary School. 

Recommendation for a temporary crossing — Option 3 
Thule Street (next to Barham Koondrook Bridge) 

Option 3 is the preferred option as it: 

• Suits the movements of heavy vehicles better 

• Reduces moving traffic through residential streets 

• Environmentally, only disturbs previously disturbed areas 

• Needs less road works and intersection upgrades 

• Provides better pedestrian access. 

An analysis of Option 3 is shown in the table on the 
next page. 

The impacts from the temporary bridge are: 

• A narrower width of 4.2 metres, restricting the movement 

of wide loads such as farm machinery across the bridge. 
The existing bridge is five metres at its narrowest  

• Single lane with possible traffic signals 

• The removal of up to 32 trees to build access roads 

to the temporary bridge 

• Construction period of five months to build the 
temporary crossing, including up to three intersections. 

Traffic controls and some noise would be associated 
with this work 

• Changes to road and property accesses in both Barham 

and Koondrook to ensure the safety of motorists 

• No lift span, restricting river traffic such as paddle 

steamers having access under the bridge. Bridge clearance 
would be reduced by 450mm 

• About four closures of the temporary bridge when the 
old trusses are removed from the existing bridge and 

the new trusses installed. This is for the safety of workers 

and road users because of how close the temporary 
bridge will be to the existing bridge. 

• In use for up to 12 months. 

The cost estimate for Option 3 is about $2.3 million 

using Roads and Maritime's existing temporary bridge 

infrastructure. Using a temporary bridge that is owned by 
Roads and Maritime is a lower cost option than hiring and 

using an external supplier's product. The temporary bridge 

will carry the same loads as the existing bridge. 

Roads and Maritime has carried out an economic analysis 
which shows significant project delivery and community cost 

savings with this temporary crossing solution. These savings 

would come from a more efficient work program, reduced 
safety risks, reduced traffic control, and much less disruption 

and delays to the community. 

The temporary bridge would allow the community to carry 
on as usual — minimising economic impacts and keeping the 

connection between both communities. 

While the temporary bridge crossing will impact river traffic 
and wide loads, Roads and Maritime believes that the 

benefits mentioned above make this a viable and worthwhile 
proposal to proceed with. 

The temporary bridge would be removed after completion 
of the restoration work. 

Project Update August 2015 RMS 15.487 



Considerations Option 3  —  Thule Street (next to Barham Koondrook Bridge) 

 

Environment 

 

• Removal of up to 32 trees 

• Trees are less mature with only one hollow sighted. 

Bridge length 

Road impacts 

• Longer bridge (119 metres) compared to other options, with two piers. 

• Follows the same road network as the existing bridge 

• Would need construction of 150 metres of new road on the Victorian side 

• Changes to local roads may be needed, including Thule Street in Barham and 

Murray Parade in Koondrook 

• May require traffic signals. 

Intersections 

 

• Two new intersections would be constructed at Grigg Road and Dalton Street In 

Koondrook and Thule and Murray streets in Barham 

• Possible changes to Grigg Road and Murray Parade intersection in Koondrook. 

  

Construction impacts Intersection work closer to Barham town centre could impact more on businesses and 

residents. 

Pedestrian access • Temporary bridge has a footway. 

Temporary bridge width •  4.2 metres, single lane. The existing bridge is 5 metres at its narrowest. 

Community impacts •  Disruption to local monthly market parking and possible relocation of community 

monuments. 

Utilities •  Electricity relocations required at Murray Parade and Thule and Murray streets 

intersection. 

Property •  Would need to use vacant crown land on Victorian side to build temporary road 

and council land on NSW side for intersection upgrade. 

Water traffic •  Tall river traffic would be unable to get under the temporary bridge during 

restoration work. 

No temporary bridge crossing 
Without a temporary bridge the following would occur: 

• About two years to finish the restoration work 

compared to 12 to 15 months 

• Up to 15 days of bridge closures 

• A detour of around 56 kilometres during closures which 

adds another 40 minutes to a motorist's journey 

• Ongoing delays of up to 20 minutes on most days 

• Traffic controls in place 24 hours a day 

• Night work to avoid some closures and delays on 

weekdays and weekends that impact businesses. 

Noise would be associated with this night work. 



Have your say 
We want your feedback, including any issues or concerns, 

about the temporary bridge crossing so Roads and Maritime 

can address these before work starts. 

Survey 
A survey has been posted to every household and business 

in Barham and Koondrook to ensure everyone has an 

opportunity to provide feedback on the proposal. 

The survey can also be filled out and submitted on the 

project's website www.rms.nsw.gov.au/roadprojects  

The closing date is 5pm Friday 18 September 2015. 

Come visit the project team 
The project team will be out the front of the IGA supermarket, 

Murray Street, Barham on Thursday 3 September 2015 

from 10am to 4pm and Friday 4 September from 8am 

to 12 noon to answer your questions. Come along and find 

out more and how you can provide feedback. 

Community information night 
Thursday 3 September 2015 from 6pm to 7pm at the 

Barham Club. 

A presentation will be given by the project team followed 

by community questions and comments. 

What is happening now? 
Roads and Maritime is currently talking to key 

stakeholders and the community about the temporary 

bridge crossing. 

The environmental assessment, called a Review of 

Environmental Factors (REF), is being carried out. 

The REF will identify and assess the potential social, 

economic and environmental impacts of the restoration 

work and the temporary bridge crossing. 

What is happening next? 
Roads and Maritime will address any issues or concerns from 

the community feedback. 

The design of the temporary bridge and its road approaches 

will progress. Contractors will be engaged, with work 

expected to start in late 2015 or early 2016. 

Roads and Maritime is aware of plans for a flotilla to travel 

along the Murray River in September 2016 to commemorate 

the 150 year anniversary of the PS Adelaide. Roads and 

Maritime is coordinating with the organisers for the flotilla 

to pass through before the launch of the temporary bridge 

across the river. 

Contact Us 
For more information, please contact the Bridge Works 
Manager, Sam Millie.  

Email barhambridge@rms.nsw.gov.au  
Phone.  02 6938 1114 

Information is also available on the Roads and Maritime 
Services website www.rms.nsw.gov.au/roadprojects  

August 2015 
RMS 15.487 

Transport 

NSW Roads & Maritime 
Services 



Appendix E: Response from Wakool Landholders 
Association and Gannawarra Shire Council, 
September 2015  

  











Appendix F: RMS Road safety audit findings and 
traffic counts with user images 
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INTRODUCTION 
Description of Project 
. 

Aims of Audit   
The objective of this road safety audit is to identify any potential safety hazards which currently 
exist on the Swan Hill bridge and approaches. 

Audit Process 
This road safety audit was carried out in accordance with Transport for NSW ‘Guidelines for Road 
Safety Audit Practices’ and is based on the experience and skill of the audit team members. All 
road safety risks identified are the result of a site inspection.  

Meeting Details 

Activity Date Attendees 

Opening meeting 2/3/16 Peter Rands, Lachlann Croker, Wayne Walgers 

Day Audit 4:00–5:00pm 
Weather – fine 

Lachlann Croker, Wayne Walgers 

Night Audit 9:30 Lachlann Croker, Wayne Walgers 

Additional meetings N/A  

Closing meeting 29/03/16 Peter Rands, Lachlann Croker, Wayne Walgers, 
Andrew Cramp, Alan Pottie 

 

AUDIT SUMMARY 

Audited Project 
MR319 - Barham Koondrook Bridge 0km  to 0.2 km North of southern abutment of 
the Murray River at Barham 

Organisation Roads and Maritime Services 

Address 1 Simmons St Wagga Wagga  

Client Peter Rands  Phone 02 6937 1630 

Audit Team 
Wayne Walgers (Lead Auditor – Roads and Maritime Services) (02) 69381128 

Lachlann Croker (Auditor – Roads and Maritime Services) (02) 69371172 

Audit Type Existing Road Audit 

Previous Audit Nil 
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RISK LEVELS  

    Consequence 

   
Injury 

Injury/ lost time 1 day or minor 
property Injury/ lost time 1-4 days 

Serious injury/ lost time 
>5 days 

Death/ Permanent loss 
of physical/mental 

amenity 

Multiple deaths/  
Permanent loss of 

physical/mental 
amenity 

   

Description 

Low speed collision 

Pedestrian walks into object 
(No head injury) 

Low speed vehicle 
collisions 

Cyclist falls 

High/ medium speed 
vehicle collision 
Pedestrian struck at low 
speed 
Cyclist hit by car 

High/ medium speed 
vehicle collision 

High/ medium speed 
vehicle collision 

    Negligible Low Medium High Extreme 

 Probability Description  RISK LEVELS 

L
ik

el
ih

o
o

d
 

>1 in 1 year Is expected to 
occur in most 
circumstances 

Extreme M H E E 
E 

1 in 10 years Will probably 
occur High L M H E E 

1 in 50 years Might occur at 
some time Medium N L M H E 

1 in 100 
years 

The event could 
occur but 
doubtful 

Low N N L M 
H 

1 in 1000 
years 

May occur only in 
exceptional 

circumstances 
Negligible N N N L 

M 

Table taken from RTA’s Risk Management Guidelines Negligible Low Medium High Extreme 
 

 

 

 

 

NOTE: It should be noted that the risk rating provided in this Road Safety Audit are the assessment by the auditors.  
            Risk should be managed based on the likelihood, consequence, treatment options and cost of the treatment.  

Risk Level Suggested Treatment Approach 

E, Severity of hazard should be reduced or eliminated  

H, M Severity of hazard should be reduced or eliminated 

Low Severity of hazard should be reduced or eliminated but is of low importance 

Negligible Little or no action required 
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ROAD SAFETY RISKS TABLE 
General Observations 
 

The Barham Koondrook bridge is an old one lane timber truss bridge with a lift span. Pedestrians cross 
the bridge on a narrow timber footway that’s ends at the lift span. At this location pedestrians are forced to 
share the roadway with vehicles to cross the lift span. During the audit it was observed that there were 
very few gaps in the traffic flow long enough for pedestrians to cross the lift span without traffic. 
Pedestrians have approximately six seconds to to cross the lift span from where a vehicle can be seen.  
However the pedestrians need sixteen seconds to cross safely. This manoeuvre would be much more 
disconcerting with anyone crossing with little children and made worse when crossing in the direction of 
the traffic flow with no view of oncoming traffic. 
 
Crossing the bridge on a mobility scooter would also be an unsafe movement. These scooters would be 
forced to share the roadway with other vehicles as the footway has sharp right angle bends that would 
make it nearly impossible for most scooters to negotiate. 
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Road Safety Deficiency Table 

Location Photo Description of deficiency 
Reason why this is a safety issue 

RISK 
Level 

CAR No 

 

 

Wide gaps between bridge deck planks 
does not provide a flat smooth surface 
for cyclists 

Cyclists may catch a wheel in the 
gaps and crash to the surface or 
possibly be runover by a following 
vehicle. 

L  

 

 
 
 
 

Insufficient sight distance for 
approaching traffic looking from Thule 
St and Murray St. 

Although road speed is low, there is 
increased potential for an accident. 

N  
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Location Photo Description of deficiency 
Reason why this is a safety issue 

RISK 
Level 

CAR No 

 

 

Timber safety barrier across bridge and 
interface with existing w-beam barrier is 
not standard. 

Has the potential to increase the 
severity of an accident. 

N  

  

Safety barrier end terminal is not 
standard. 

Has the potential to increase the 
severity of an accident. 

N  
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Location Photo Description of deficiency 
Reason why this is a safety issue 

RISK 
Level 

CAR No 

 

 

There is missing linemarking on bridge 
and approaches. 

Has the potential to increase the 
number of accidents and further 
exacerbated in poor weather 
conditions. 

N  

  

Insufficient lighting on the bridge 
footway. 

Insufficient lighting is likely to 
increase the likelihood of trips, slips, 
falls and conflict between other 
footway users.   

N  
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Location Photo Description of deficiency 
Reason why this is a safety issue 

RISK 
Level 

CAR No 

 

 
 

Interface between footway and bridge 
deck is not smooth. 

This is likely to increase the number of 
trips, slips, falls and exacerbated at 
night.   

L  

   

Signposting is not to Australian 
Standard for a one lane bridge with a lift 
span. There are a number of signs 
missing and the signposting is different 
on both sides of the bridge. 

Has the potential to increase the 
number of accidents, However the 
speed environment is low and there 
are other visual queues. 

N  
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Location Photo Description of deficiency 
Reason why this is a safety issue 

RISK 
Level 

CAR No 

 

 

No vertical posts/bars to stop children 
from falling in the river. This is a 
pedestrian safety standard 

Without this retraint the chances of 
small children falling in the river is 
increased 
 

L  

 

 

No TB linemarking at the give sign in 
Victoria, Vehicles were observed to be 
pulling up at a variety of places. 

Likely to cause confusion with other 
motorists.  

N  
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Location Photo Description of deficiency 
Reason why this is a safety issue 

RISK 
Level 

CAR No 

 

 

The footway across the bridge is narrow 
with right angle bends that would make 
traversing by a mobility scooter near 
impossible. The footway stops at the lift 
span forcing pedestrians/scooters onto 
the roadway where heavy vehiclse 
where observed to be passing. There 
are insufficient gaps in the traffic to 
safely cross the lift span.  
The safety of pedestrians is severly 
compromised by forcing pedestrians 
into the traffic stream across the lift 
span. This is exacerbated when 
walking in the same direction as the 
traffic flow especially at night.  

H 16 319 04 - 1 
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Road Safety Audit Responses 



 

 

 

PROJECT :-  

MR319 - Barham Koondrook Bridge 0km  to 0.2 km North of southern abutment of the Murray River at 
Barham 

 

Ref No. Corrective Action Response (CAR) Project 
Manager 

Client 
Acceptance 

16 319 04 - 1    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    
 

 

 

Road Safety Audit Response 



 

 

 

 

Barham Koondrook Bridge 

Pedestrian counts and classifications (counts undertaken outside holiday period) 

Day 1  Day 2  Day 3 Day 4
Table  Totals 

Adult  A  121 

Child  C  1 

Wheelchair  W  0 

Pram  P  1 

Scooter on Road  SR  5 

Bike  B  0 

Scooter on Path  S  2 
 

Table  Totals 

Adult  A  123

Child  C  4

Wheelchair  W  0

Pram  P  4

Scooter on road  SR  8

Bike  B  5

Scooter on path  S  2
 

Table  Totals 

Adult  A  116

Child  C  3

Wheelchair  W  0

Pram  P  6

Scooter on road  SR  5

Bike  B  8

Scooter on path  S  0

Table  Totals 

Adult  A  135 

Child  C  2 

Wheelchair  W  0 

Pram  P  0 

Scooter on road  SR  11 

Bike  B  8 

Scooter on path  S  0 

Day 5  Day 6  Day 7
Table  Totals 

Adult  A  134 

Child  C  0 

Wheelchair  W  0 

Pram  P  2 

Scooter on road  SR  9 

Bike  B  18 

Scooter on path  S  1 
 

Table  Totals 

Adult  A  135

Child  C  0

Wheelchair  W  0

Pram  P  0

Scooter on road  SR  13

Bike  B  8

Scooter on path  S  0
 

Table  Totals 

Adult  A  245

Child  C  13

Wheelchair  W  0

Pram  P  2

Scooter on road  SR  8

Bike  B  13

Scooter on path  S  0

 

 

 

 

 

 

 

 

 



 

 

Barham Koondrook Bridge 

Pedestrian and other user images 
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G: RMS Investigation into route selections for 
walkway  
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Barham Koondrook Bridge Pedestrian Access Safety - Pathway

Multi - Criteria Analysis
Preferred 

Option

Option Refinement

Option Rank Option 7 Option 6 Option 3 Option 1 Option 5 Option 2 Option 4

Objective Criteria Do Nothing

Improved Signposting, Lighting 

and Delineation

External Pathway to the Outside 

of the Lift Span (Continued Use 

of Existing Bridge Pathway in 

Other Sections) 

Standalone Pathway Structure 

(Approx. 100m Upstream) Installation of Pedestrian Lights

Standalone Pathway at Temporary 

Bridge Crossing Location 

(Approximately 15m Upstream)

External Pathway Constructed 

on the Outside of the Existing 

Bridge for the Full Length

Landscaping & visual amenity

No impact Minor impact Impacts on the view and aesthetics of the 

upstream side of the existing bridge.

Tie into the proposed boardwalk development and 

viewing platform. Possible parkland development 

opportunity at approaches especially Victorian side.

Minor impact Impacts on the view and aesthetics of the 

upstream side of the existing bridge.

Would tie into current river precinct pathway, 

feature lighting to highlight heritage features.

Non-Aboriginal heritage
No impact Minor impact Impacts on the view and aesthetics of the 

upstream side of the existing bridge.

No impact as the structure would be outside the 

curtilage

Minor impact with new infrastructure on bridge Impacts on the view of the upstream side of the 

existing bridge. Within curtilage

Heritage truss aesthetics impacted, recessive 

design for the sway brace and balustrade 

being proposed. 

Aboriginal heritage
No impact No impact No impact Minor potential impact No impact Minor potential impact Existing bridge location with no additional 

disturbance to the existing bridge envelope

Accessibility / Useability

Does not meet safety standard requirements 

and is unsafe, a recent Road Safety Audit has 

assessed the safety as high risk in regard to 

pedestrian safety. Does not meet community 

needs and safety expectations.

Does not meet standard requirements and is 

unsafe, a recent Road Safety Audit has 

assessed the safety as high risk in regard to 

pedestrian safety. Does not meet community 

needs and safety expectations.

Does not meet current standard width 

requirements and would not cater for all users 

including cyclists and motorised scooters. 

Does not meet the community needs and 

safety expectations.

Long ramps would be required if the pathway 

(required grade) is to be constructed to allow river 

traffic access under.  The pathway route across the 

river (desire line) across river might still be existing 

bridge.  User compliance in using the existing 

bridge.

Pedestrian lights would require pedestrian 

users to wait while traffic to clear and get the 

walk sign.  User compliance a concern.

Pathway design to would meet current user 

standards including width and decking trips and 

slips tolerances.  Improved safety with separation 

of traffic and pedestrian users including cyclists 

and motorised scooters, meets community 

expectations.

Pathway design to would meet current user 

standards including width and decking trips 

and slips tolerances.  Improved safety with 

separation of traffic and pedestrian users 

including cyclists and motorised scooters, 

meets community expectations.

Connectivity

Does not meet standard requirements unsafe. 

Does not meet community needs and safety 

expectations.

Does not meet current standard and 

accommodate all users, unsafe, requires 

separation of traffic and pedestrian users.  

Does not meet community expectations.

Does not meet current standard width 

requirements and would not cater for all users 

including cyclists and motorised scooters 

(ageing population). Does not meet the 

community needs and safety expectations.

Long ramps would be required if the pathway is to 

be constructed to allow river traffic access under, if 

constructed at high flood level a lift span would be 

required.  The pathway route across the river 

(desire line) across river might still be existing 

bridge.  User compliance in using the existing 

bridge.

Pedestrian lights provide for all user types.  

User compliance required, possibility that 

motorised scooters would still use travel lanes 

with traffic.

Connects with proposed boardwalk and existing 

pedestrian infrastructure.

Adoption of the existing pedestrian desire line 

(existing bridge location and preferred route) 

would have connectivity with for river precinct 

boardwalk. 

Useability

Does not meet standard requirements unsafe. 

Does not meet community needs and safety 

expectations.

Does not meet current standard and 

accommodate all users, unsafe. Does not 

meet community expectations.

Substandard width of exiting the pathway for 

the length of the bridge other than the lift span.

Long ramps to achieve suitable grades might result 

in users continuing the existing desire line 

(preferred route) across river at the existing bridge.  

User compliance a concern.

Does not meet community needs and safety 

expectations.  Pedestrian lights would impact 

traffic stacking with the light phasing.

Separation of vulnerable users, code and 

standards compliance would meet user safety 

needs.

Separation of vulnerable users, code and 

standards compliance would meet user safety 

needs.

Road safety

Both Road Safety Audits and  WHS Safety in 

Design have ranked the current arrangements 

as a high safety risk to pedestrians. Does not 

meet current standard and accommodate all 

users, unsafe.  Does not meet community 

expectations.

Both Road Safety Audits and  WHS Safety in 

Design have ranked the current arrangements 

as a high safety risk to pedestrians. Does not 

meet current standard and accommodate all 

users, unsafe.  Does not meet community 

expectations.

Both Road Safety Audits and  WHS Safety in 

Design have ranked the current arrangements 

as a high safety risk to pedestrians. Does not 

meet current standard and accommodate all 

users, unsafe.  Does not meet community 

expectations.

Allows for future user numbers.  Multiple users 

types, shared pathway. Constructed to comply with 

all current user standards.

Pedestrian light control would assist road 

safety without fully separating pedestrian and 

vehicular traffic. User compliance the main 

concern.

Pathway design to meet current user standards 

including pathway width, slips and trips decking 

tolerances, improved safety with separation of 

traffic and pedestrian users including cyclists and 

motorised scooters, and meets community 

expectations.

Pathway design to meet current user 

standards including pathway width, slips and 

trips decking tolerances, improved safety with 

separation of traffic and pedestrian users 

including cyclists and motorised scooters, and 

meets community expectations.

Functionality

High safety risk and does not cater for all 

users.  The bridge is an important connection 

between the two villages either side of the 

bridge, they are seen as one community, the 

pathway in its existing arrangement does allow 

for safe access from an active transport 

perspective (e.g. aging population maintaining 

their mobility with motorised scooter use, 

increased numbers walking and cycling). 

High safety risk and does not cater for all 

users.  The bridge is an important connection 

between the two villages either side of the 

bridge, they are seen as one community, the 

pathway in its existing arrangement does allow 

for safe access from an active transport 

perspective (e.g. aging population maintaining 

their mobility with motorised scooter use, 

increased numbers walking and cycling). 

High safety risk and does not cater for all 

users.  The bridge is an important connection 

between the two villages either side of the 

bridge, they are seen as one community, the 

pathway in its existing arrangement does not 

allow for safe access from an active transport 

perspective (e.g. aging population maintaining 

their mobility with motorised scooter use etc., 

increased numbers walking and cycling). 

New desire line (path that pedestrians prefer), 

would locals use this path.  Would require lift span 

for river traffic if built at high flood level.  Possible 

ramp grade constraints for users, long ramps to 

achieve clearance for river traffic.

Pedestrian lights would assist road safety of 

users.

Lift span would be required to allow for river 

traffic.  Also, river traffic operation would be 

impacted with manoeuvrability between the two 

sets of lift spans pylons within close proximity.

Meets user needs and safety requirements.  

Provides separation of traffic and pedestrian 

users.  Provides an opportunity to widen the 

travel lanes on the truss spans with the 

construction of the proposed pathway on the 

outside of the truss span lengths.

Maintenance

Existing decking material on the pathway is not 

the preferred for foot, motorised scooters and 

cyclists users.  The community regard the 

regular disruption by maintenance activity 

cause to the operation of the bridge not 

acceptable with both traffic and pedestrians 

impacted.  

Existing decking material on the pathway is not 

the preferred for foot, motorised scooters and 

cyclists users.  The community regard the 

regular disruption by maintenance activity 

cause to the operation of the bridge not 

acceptable with both traffic and pedestrians 

impacted.  

Existing decking material on the pathway is not 

the preferred for foot, motorised scooters and 

cyclists users.  The community regard the 

regular disruption by maintenance activity 

cause to the operation of the bridge not 

acceptable with both traffic and pedestrians 

impacted.  

Increased pathway ramp length or lift span would 

require additional maintenance (would result in two 

lift span structures across the river).

Ongoing maintenance required This option would require a separate lift span on 

the pathway for river traffic. Separation of 

maintenance workers from the travel lanes 

provides a safer work space.  The adoption of 

durable bridge materials including FRP (Fibre 

Reinforced Polymer) decking would also reduce 

the frequency of maintenance.

Separation of maintenance workers from the 

travel lanes provides a safer work space.  The 

adoption of durable bridge materials including 

FRP (Fibre Reinforced Polymer) decking 

would also reduce the frequency of 

maintenance.

Network operations

Pedestrians, mobility scooters and other 

vulnerable users impact the current operation 

and efficacy of the bridge with the sharing of 

the travel lanes.

Pedestrians, mobility scooters and other 

vulnerable users impact the current operation 

and efficient of the bridge with the sharing of 

the travel lanes.

Freight and transport access impacted by 

mobility scooters and cyclists using the travel 

lanes.

Improved existing bridge operation with separation 

of traffic and pedestrians.  User compliance such as 

motorised scooters a concern. 

Impact on free flow of traffic with pedestrian 

light phasing causing delay and stacking, this 

would impact Barham's main shopping area.

The provision for all pedestrian users including 

motorised scooters and cyclists to be separated 

from the travel lanes improves the efficiency of the 

bridge. Meets user needs and safety 

requirements.

The provision for all pedestrian users including 

motorised scooters and cyclists to be 

separated from the travel lanes improves the 

efficiency of the bridge. Meets user needs and 

safety requirements.

Value for Money

Does not meet community expectations both in 

regard to safety and connectivity of their two 

townships.

Does not meet community expectations both in 

regard to safety and connectivity of their two 

townships.

Does not meet user needs and safety 

expectations.

High construction cost with either long ramps or lift 

span arrangement to allow for river traffic access. 

Does not meet user needs and safety 

expectations.

High Construction costs, minimal saving from 

using temporary bridge infrastructure.

Utilization of the existing bridge structure and 

approaches provides cost savings on a 

separate standalone pathway option.  The 

pathway fits in with the current bridge 

restoration project and would be built 

concurrently with the restoration works.

Socio-economic

Does not encourage mobility between both 

sides of the river.  Tourist development 

constrained.

Does not encourage mobility between both 

sides of the river.  Tourist development 

constrained.

Does not meet user needs and safety 

expectations.

Possible maintenance cost impacts on Council if 

handed over to their ownership.

Impact on free flow of traffic with pedestrian 

light phasing causing delay and stacking, this 

would impact Barham's main shopping area.

Possible transfer ownership and maintenance to 

Council. 

Improved connectivity for both villages either 

side of the river to function as one community, 

aligns with river precinct development.  

Improved mobility and connectivity for 

community and tourists. 

Freight & transport

Impact on traffic operation with pedestrian 

access of the travel lanes on the lift span 

section and mobility scooters in the travel lane 

for the full length of the bridge.

Impact on traffic operation with pedestrian 

access of the travel lanes on the lift span 

section and mobility scooters in the travel lane 

for the full length of the bridge.

Freight and transport access impacted by 

mobility scooters using the travel lanes.

No impact on freight and transport, users 

separated.

Impact on free flow of traffic with lights 

causing traffic delay.

No impact on freight and transport with improved 

effiency with separation of users.

No impact on freight and transport with 

improved effientcy with separation of users.

Good   3

Fair    2

Poor   1

Objective Criteria
Landscaping & visual amenity

Non-Aboriginal heritage

Aboriginal heritage

Accessibility / Useability

Connectivity

Useability

Road safety  (requirements of BCA, AS 1428, AS 1657, HB 197, AS/NZS 4663)

Functionality

Maintenance

Network operations

Value for Money

Socio-economic

Freight & transport

Viability

Operability

Community

Legend

Environment

Community

Viability

Operability

Environment
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The next five 
years are a ‘once 
in a generation’ 
opportunity for 
Roads and  
Maritime Services.

With a multi-billion dollar 
infrastructure program, we have an 
opportunity to improve the road 
and maritime network in NSW to 
further improve economic growth, 
productivity and quality of life for 
people in NSW.

Transport for NSW is at the centre 
of the transport cluster with 
responsibility for setting the strategic 
direction and guiding an extended 
network of public and private 
service delivery agencies to deliver 
improved transport outcomes. 
Roads and Maritime is the delivery 
agency providing agreed outcomes 
across the road and maritime 
networks within the context of an 
integrated transport strategy. 

Roads and Maritime delivers 
projects and programs to reliably 
and safely improve the movement of 
goods by various transport modes. 
This includes public transport 
through the networks, freight, motor 
vehicles and maritime, cycling and 
pedestrian movements. 

Our roads and waterways are key 
drivers of economic growth and 
provide social benefits through 
connecting communities and 
reducing travel times. Looking 
forward we will continue to 
develop our role as the roads 
and waterways custodian and 
regulator to improve customer 
experiences. Enhancing our 
existing infrastructure and 
networks through technological 
advancement and proactively 
engaging staff and industry 
partnerships will consolidate the 
agency’s position as a leader. 

This truly is an exciting time to 
work in a high performance 
delivery agency, and I look forward 
to working with staff and partners 
as we deliver for the people of NSW. 

Peter Duncan 
Chief Executive 
Roads and Maritime Services

Delivering 
our 
infrastructure 
program

Making safety 
paramount

Meeting 
customer and 
community 
needs

An 
organisation 
that delivers

Enhancing 
economic 
and social 
outcomes

Five strategic priorities
To achieve our goals and meet the challenges of our environment  
we have identified five strategic priorities.

Roads and Maritime Services

2020 Strategy



Roads and Maritime Services

Where are we heading 
over the next five years?
The next five years will 
be characterised by an 
unprecedented ‘wave’ of capital 
investment in infrastructure, while 
recurrent funding as a percentage 
of total activity will reduce.

This means that while we will be 
more active than ever, we must 
also become more efficient and 
innovative in how we manage and 
maintain our network. We will 
also need to deliver best-practice 
compliance and regulatory 
services that are agile, risk-based 
and outcome focused.

There are five key areas in which 
we must succeed over the next 
five years to meet our challenges 
and achieve our goals.

Five strategic priorities

Measures
• Annual Delivery Plan 

milestones delivered on time 
and on budget

• Infrastructure project 
milestones delivered on time 
and on budget.

Our record infrastructure investment will reach a projected peak in 
2017/18. NSW has major road transport projects including the Pacific 
Highway upgrade, WestConnex, NorthConnex, Western Sydney 
Infrastructure, Freight & Regional Projects, Easing Sydney’s Congestion 
and the Bridges for the Bush Program. We will successfully deliver this 
program by: 

• Utilising appropriate delivery models including establishing program 
offices that focus on delivery while providing robust governance and 
oversight

• Working collaboratively within the Transport Cluster and with 
external partners to ensure a ‘joined-up’ approach

• Coordinating activities to reduce disruption experienced by 
customers on the existing network.

Delivering our 
infrastructure program
We will successfully deliver the 
largest infrastructure program 
in our history

Measures
• A reduction in the number  

of fatalities and serious 
injuries across the road and 
maritime networks

• Improve overall Work Health 
and Safety risk management 
performance.

Safety is our priority and defines every activity we undertake. We will 
work to reduce the road toll, boating fatalities and workplace incidents.  
We will ensure our workplaces and networks are safe and healthy for 
our customers, workers and industry partners through:

• Effective management of road and waterway networks to enable 
customers to make safe decisions to reduce incidents and crashes

• Innovation and a safety focus in operations and maintenance

• Partnering with industry to deliver improved work health and safety 
risk assessment, design and delivery of safer roads and waterways

• Regulation and compliance that is effective, efficient, and transparent 
to improve compliance and safety management for all road and 
waterway users including the road freight and logistics sector

• Working within the Transport Cluster and with industry partners to 
develop innovative solutions that improve safety.

Making safety paramount
We will have safe and healthy 
networks and workplaces 
for our customers, industry 
partners and workers

OPEX trend line FY10/11 base escalated at 2.1% p.a. to indicate  
outcome at FY18-19 had savings not been achieved.

NSW Roads and Maritime Infrastructure Investment

Savings realised between FY11/12 to FY14/15 total $0.73bn 
Savings forecast between FY15/16 to FY18/19 total $1.14bn (to deliver total savings of $1.88bn since FY11/12)

$11bn 

FY
19-20

FY
15-16

FY
10-11

Operating budget
Infrastructure investment
Savings total $0.73bn

OPEX savings delivered 

$1.14bn $0.73bn 

Savings total $1.14bn

ACTUAL FORECAST



2020 Strategy

Measures
• Improve network outcomes 

including: 
− Reliability 
− Productivity

• Meet incident clearance 
targets

• Improve our overall customer 
satisfaction rating.

Our role is to evaluate the options available to manage the growing 
demands for the road and waterway networks and implement 
solutions to fulfil the needs of our customers. We will engage with 
customers to understand how to improve the network and provide:

• Regular feedback opportunities to ensure we continue to listen and 
respond to customer needs

• Detailed analysis to make long term decisions and optimise the 
network

• An actively managed network, which provides real time information 
to help customers to make informed travel decisions

• Programs and projects that respond to customers’ needs

• A regulatory framework where customer obligations are easy to 
understand and meet

• Information about the projects we are delivering.

Meeting customer and 
community needs
Our customers will be highly 
satisfied with the networks and 
services provided by Roads 
and Maritime Services

Measures
• Maintenance program 

delivered on time and on 
budget

• Improve our asset 
management maturity target

• Meet financial budgets and 
savings targets

• Improve employee 
engagement.

To achieve excellence we need to operate efficiently and build a high 
performance organisation. We will:

• Continue to develop our people and build future focused critical 
capabilities

• Continue to streamline our systems and processes to improve services

• Develop innovative solutions that are responsive to technological 
and business disruptions

• Reduce the cost of managing infrastructure assets by improving the 
whole of life asset management approach and progressing towards 
ISO5500 compliance for asset management

• Leveraging our knowledge and experience, work within the Transport 
Cluster and with partners, stakeholders and customers to innovate.

An organisation 
that delivers
We will develop our people 
and operate in a more efficient 
and responsive way

Measures
• Improve economic 

sustainability for 
infrastructure renewals

• Minimise environmental 
incidents 

• Improve sustainability 
performance

• Improve our diversity targets.

We have an obligation to deliver infrastructure that is value for 
money, while minimising our impact on the environment. We will:

• Design and deliver infrastructure that is future focused for 
customers, safety and maintenance requirements

• Focus on efficient and innovative delivery models to ensure the long 
term value of the road and waterway assets

• Optimise the use of existing infrastructure and networks  
(e.g. smart motorways)

• Deliver initiatives to reduce red tape to increase the competitiveness 
of doing business in NSW

• Embed sustainability considerations into our business to reduce our 
environmental footprint and deliver positive economic outcomes.

Enhancing economic and 
social outcomes
The performance of our 
networks will enhance the 
economic and social benefits 
of living in NSW



Roads and Maritime Services

Delivering the Strategy
This Strategic Plan sets the direction for Roads and Maritime 
Services for the next five years and will be supported by 
annual delivery plans aligned to our strategic priorities.
Roads and Maritime has identified 
a number of key initiatives which 
will drive implementation of the 
corporate strategy. We will: 
• Implement network performance

standards and optimisation
models to deliver best outcomes
for customers and government

• Deliver a long term asset
management transformation
program

• Implement our Work Health
and Safety Strategy 2015-19
to create a workplace where
everyone goes home safe and
healthy every day

• Ensure our regulatory approach
is efficient, effective and able to
meet emerging challenges

• Continue to encourage safe
boating through enhanced
waterways infrastructure, safety
policies, programs and plans

• Implement diversity initiatives
and contribute to the Transport
Diversity and Inclusion Plan

• Implement initiatives to drive
employee performance,
productivity, engagement and
deliver critical capabilities

• Implement a customer insight and
stakeholder engagement program

• Implement strategies to improve
capability, performance and
service delivery through the use
of digital channels, technology
and data

• Continue rollout of a program
to reinforce a customer
focused-culture

• Continue to explore and utilise
innovative procurement and
delivery models

• Renew systems, processes and
technology to create flexible,
collaborative workplaces

• Continue to implement new
ways of working including
whole of government initiatives,
partnerships with Councils and
industry to deliver infrastructure
and enhanced customer
outcomes

• Deliver efficient road safety
programs to reduce road fatalities
and injuries and continue work to
reduce boating fatalities

• Upgrade the Pacific Highway to
provide a four lane divided road
from Hexham to Queensland.

Customer focus
we place the customer 
at the centre of 
everything we do

Collaboration 
we value each other and 
create better outcomes 
by working together

Solutions 
we deliver sustainable 
and innovative solutions 
to NSW’s transport needs

Integrity 
we take responsibility 
and communicate 
openly

Safety 
we prioritise safety 
for our people and  
our customers

Values

Purpose
“ Enabling safe and efficient 
journeys throughout NSW”

Website 
www.rms.nsw.gov.au

Email 
contactus@rms.nsw.gov.au

Mail 
Customer feedback 
Roads and Maritime Services 
Locked Bag 928 
North Sydney NSW 2059

Role
1. To build, manage and maintain

the state road and waterway
network and assets

2. To maximise the customer
benefits and service potential
of our networks

3. To integrate our networks with
private motorways, local roads
and the broader transport system

4. To use our networks to facilitate
economic and social development
and growth in NSW

Where this Strategy fits into our 
connected plans and reporting
This strategy is aligned with the Transport Charter, 
which sets the priorities for the cluster as a whole. 
Roads and Maritime is a performance focused organisation, where 
individuals and teams are accountable for delivering outcomes to 
support achievement of our strategic priorities. We monitor performance 
at all levels of our agency.

Connected plans Performance monitoring
NSW 2021 Public reporting
Long Term Transport Master Plan, 
NSW Freight & Ports Strategy, 
NSW Road Safety Strategy,  
State Infrastructure Strategy

Public reporting

Transport Charter Quarterly Secretary performance reviews
Roads and Maritime Corporate 
strategy 2020 (this document)

Quarterly Secretary performance reviews

Annual RMS delivery plan Quarterly performance summaries 
published online

Business and program plans Program and project reporting
Individual performance agreements Bi-annual performance reviews

July 2015   RMS 15.462



Appendix I: Landscape and Visual Character 
assessment for Barham Bridge footway proposal, 
KI Studios  
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BARHAM KOONDROOK BRIDGE PATHWAY SAFETY UPGRADE - HERITAGE

01  INTRODUCTION

The Barham/Koondrook bridge is an iconic structure spanning across the 
Murray River, and set in the twin towns of Barham and Koondrook at the 
New South Wales/Victoria border. Due to the poor structural condition of the 
bridge, the structure is being restored in order to meet heavy vehicle loads and 
volumes and to ensure the longevity and user safety of this unique structure.

Roads and Maritime Services (Roads and Maritime) are currently restoring 
parts of the bridge, including  repairs to the lift span, abutments and approach 
spans. Community feedback, based on safety concerns for pedestrians,  
including vulnerable users in wheelchairs, motorized scooters, children in 
prams and on foot resulted in re-visiting the approved design. Hence, Roads 
and Maritime is proposing to improve the current pedestrian crossing of the 
bridge, by integrating a new pedestrian walkway on the upstream side of the 
truss.

KI Studio has been engaged by Roads and Maritime to provide urban design 
input into the resolution of this walkway and provide a landscape character 
and visual impact assessment of the proposed works as part of the required 
approval process.

Figure 1.1 View of the existing bridge looking west. Note that construction has already commenced with the New South Wales approach span being replaced.
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02  CONTEXTUAL ANALYSIS

2.1 REGIONAL CONTEXT

Barham/Koondrook are twin towns situated on the banks of the Murray River 
which defines the border between New South Vales and Victoria. The towns 
are located 820 kilometres south west of Sydney and 300 kilometres north 
west of Melbourne. 

The Murray River is Australia’s longest river (2,508 kilometres in length), 
originating in the Australian Alps and meandering across Australia’s inland 
plains, forming the border between New South Wales and Victoria before 
turning into South Australia, where it reaches the ocean at Lake Alexandrina.

The river provides a critical water source for the Riverina, where the main 
industry is agriculture, including dairying, citrus, and forestry. Within the towns, 
the river banks are flanked by Red Gums with picturesque public reserves 
and parklands.

The topography of the area is mostly flat except for the steep river banks.

teertS weiV

VIC

QLD

SA NSW

Sydney

Melbourne

Brisbane

Adelaide
Canberra

Figure 2.1 Locality map of Barham/Koondrook along the New South Wales/Victorian border.
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2.2 NETWORK CONTEXT

The Barham/Koondrook Bridge provides a critical link for the region allowing 
road access between the Riverina and the Victorian markets, whilst acting 
as a gateway between New South Wales and Victoria. About 10% is used for 
heavy vehicle traffic.

The existing bridge also caters for town traffic, including pedestrian links 
between the two towns. The bridge is approximately eight metres wide with a 
single vehicular traffic lane. As there is a narrow, one metre wide pedestrian 
path provided only to one side of the bridge, and no pedestrian path at the 
lifting span, pedestrians  are required to walk along the main carriageway. It 
should be noted, that motorized scooters also cross the bridge on the travel 
lanes for the full length of the bridge, raising serious safety concerns. This is 
underpinned by the increasing ageing population using such vehicles.

Thule Street and Grigg Road provide the main approach roads from New 
South Wales and Victoria respectively. Off Thule Street, Murray Street leads 
into the town centre of Barham, flanked by shops and commercial premises.

The two towns have a combined population of 3000 people and function as 
a single town. Hence, the bridge is a critical link to the livelihood of the two 
towns, as Barham provides the commercial hub. Regional traffic contributes to 
this livelihood, underpinning the importance of the structure.

Figure 2.5 illustrates key pedestrian and cycle networks in the two towns. A 
key component is access to the river and Barham Consolidated, a community 
organisation with the support of Wakool Shire Council, is planning a new 
boardwalk along the riverfront.

This boardwalk will interface with the bridge, whereby an underpass would 
provide access to Lions Park, situated just west of the bridge. Along the 
Victorian side, the existing sculpture walk running along Murray Parade/Punt 
Road completes a riverfront walk that celebrates the river setting and is a 
critical asset for the community.

Figure 2.2 Detailed locality map illustrating the main roads and local streets of the townships. Note the structured layout of Barham compared to a rather 
informal network in Koondrook.
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Figure 2.3 The proposed boardwalk is currently under construction (New South Wales side).

Figure 2.4 The sculpture walk along the riverside contributes to the identity of the foreshore and 
town (Victoria side).

Figure 2.5 Detailed locality map illustrating cycle and pedestrian links. The riverside walks on 
both sides of the river provide important amenities to the community. The proposed boardwalk 
on the New South Wales side will provide a critical link to other networks.
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Gannawarra Council, Victoria 

Suburb Item name Address Property 
description

Significance Item
no

Koondrook Barham Koondrook 
Bridge 

Kerang-
Koondrook 
Road, 
Koondrook 

 State H025 

Koondrook, Koondrook Heritage 
Area

  Local H013 

Koondrook, Koondrook Butter 
Factory 

View St., Cnr. 
Penglase St 

 Local H015 

Wakool Council, New South Wales 

Suburb Item name Address Property 
description 

Significance Item 
no

Barham, Barham War 
Memorial Hall 

15 Murray 
Street

Part Lots 5 
and 6, Section 
4, DP 758053: 
Part Lot 157, 
DP 1049554 

Local I1 

Barham, Barham Koondrook 
Bridge over Murray 
River 

Main Road 
319 

 State I2 

2.3 HERITAGE

Aboriginal heritage

The proposal area is situated within the Barababaraba language group, which 
forms a part of the West Kulin language area. It is understood the language 
group consisted of eight clans situated across both Victoria and New South 
Wales. The Mially Water clan was situated around Barham/Koondrook.

As identified in the REF, no Aboriginal heritage sites are in close proximity of 
the bridge. Although there is archeological potential, due to the site’s proximity 
to the waterway, it is unlikely as the area has already been disturbed by the 
construction of roads and agricultural activities.

Non-Aboriginal heritage

Five items of heritage are identified in the council’s LEP, two in Barham and 
three in Koondrook, with the bridge identified as an item of state significance 
by both councils. The river foreshore has been identified as the Koondrook 
Heritage Area and interfaces the bridge. It is of local significance. None of the 
other items are in close proximity to the bridge and would not be impacted by 
the works.

Figure 2.6 LEP Map illustrating the heritage items in the vicinity of the bridge. The bridge itself is of state significance.
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2.4 THE BRIDGE

The bridge is of high aesthetic quality reinforced by the river setting and 
adjacent parklands. The lifting mechanism creates a gateway setting that 
visually reinforces the border between New South Wales and Victoria.

Barham’s development was aided with the introduction of the bridge 
which opened in 1904. Designed by the New South Wales Public Works 
Department, the bridge replaced a punt that was used to ferry people, stock 
and goods across the river, and allowed road access between the Riverina 
and the Victorian markets, while permitting the passage of paddle steamers 
when the middle section was raised. Until it was motorised in 1997 it was 
operated by a system of weights worked by two men turning wheels. It is still 
occasionally raised. The bridge is now one of the oldest remaining across the 
Murray River. A similar bridge was constructed upstream at the same time 
between Cobram, Victoria and Barooga, New South Wales.

The bridge comprises three main spans including one lift span, supported on 
wrought iron piers and a single approach span at each end,  supported on 
timber trestle piers. 

The lift span steel lattice construction spans 17.8 metres, with a deck width of 
only five metres and no dedicated footpath. The latter has become a serious 
safety issue with the community. The two other main spans are based on a De 
Burgh timber truss. 

Figure 2.7 View of the existing bridge. Note the narrow footpath.

Figure 2.8 View of the structure from the Victorian foreshore. The lifty span is a dominant feature 
that gives the bridge its identity.

Figure 2.9 Historic photo of the bridge in1896.



7

BARHAM KOONDROOK BRIDGE PATHWAY SAFETY UPGRADE - HERITAGE

Local Centre

General Residential
Low Density Residential
Public Recreation
Private Recreation

Infrastructure
Natural Waterways
Public Conservation

Rural Zones

General Industrial

La n d  U s e

Enterprise Corridor
Special Activities

Large Lot Residential

2.5 LAND USE

The land use in the vicinity of the bridge is a combination of industrial, 
residential and a local centre. A ribbon of open green space flanks both sides 
of the river and is identified either as public recreation or public conservation 
areas, with pockets of private recreation.

This green ribbon, together with the river, is a key asset for the town and 
strongly contributes to its identity and the overall setting of the bridge setting. 
The town centre of Barham is in close proximity to the bridge and river setting, 
creating an ensemble of key elements that define this area of the town.

Figure 2.10 Land use map , from Council LEP map of the area.
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03  OBJECTIVES AND PRINCIPLES

The over arching project objectives as identified in the Review of 
Environmental Factors (REF) prepared in February 2016 include:

• Maintain the heritage values of the bridge
• Improve safety to road users with separation of vehicle and pedestrian 

traffic. 
• Minimise environmental impact
• Minimise impact on the community
• Design for low maintenance
• Meet the growing and future needs of the local and travelling community
• Meet Roads and Maritime Active Transport policies to facilitate walking 

and cycling transport trips
• Consider the ageing population and increasing number of motorized 

scooters.
• Address the WHS Safety in Design and Road Safety Audit identified high 

risks.

These objectives have informed the urban design objectives for the project 
and are listed below:

3.1 URBAN DESIGN OBJECTIVES

Following urban design objectives have been identified based on the site 
analysis of the project.

• Retain the bridge operational for the future, reinforcing its heritage value
• Minimise visual impacts to the existing character of the bridge
• Enhance safety, particularly for pedestrian traffic. The current situation is 

unsafe, requiring pedestrians to encroach into the traffic lane
• Enhance the visual presentation of the bridge as a significant cultural 

landmark between the two towns
• Enhance the urban connectivity between the two towns and respond to 

the desired future character and functioning of the area.

3.2  URBAN DESIGN PRINCIPLES

Based on the urban design objectives, key design principles have been 
identified to further guide the design and reconstruction process. These 
include:

• Integrate pedestrian path with other pedestrian networks. Council is 
constructing a foreshore boardwalk which would interface with the bridge

• Introduce a railing that conforms to Roads and Maritime bridge codes, 
whilst keeping an unobtrusive character such as a mesh type panel 
balustrade

• Introduce feature lighting to express the structure at night time. The 
opportunity exists to highlight the lifting span with feature lighting to 
create a memorable experience at night time, and to visually reinforce 
the structure as a landmark

• Introduce streetscape lighting to enhance safety. There is currently no 
street lighting along the bridge

• Develop a design that is sympathetic with the heritage fabric of the 
bridge

• Improve CPTED through better sight lines for pedestrians. Locating the 
pedestrian path along the outside of the truss would improve visibility 
for pedestrians, and enhance user experience by allowing direct views 
towards the river

• Limit the width of the pedestrian span at the lifting span to mitigate 
visual impacts to this bridge component. This would also reduce loading 
eccentricities to the structure, ensuring its operation longevity and 
limiting maintenance issues

• Paint the structure in black and white finish similar to the original colour 
scheme. The current cream and burnt red colour scheme is inconsistent 
with the original colour scheme

• Utilise a decking material that provides both user safety outcomes and 
has a low impact on the heritage qualities of the structure

• Keep drainage simple to achieve an uncluttered appearance. Avoid 
if possible, kerbs, gutters etc that contribute to the visual bulk of the 
structure. The original bridge was devoid of drainage components, 
keeping a simple and clean appearance

• Integrate the pedestrian path at the approach spans in a sympathetic 
way that ensures visual continuity with the main truss spans. This would 
ensure visual consistency of the structure and reinforce a horizontal 
character, making it appear more slender

• Minimise the width of the pedestrian path to limit the overall bulk of the 
structure whilst catering for disabled access

• As existing timer balustrades would be replaced with steel members, 
consider a mat paint finish. This would assist to recede these elements 
and visually be more sympathetic to  the existing timber finish.

Figure 3.1 View of the bridge from the river.
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04  THE CONCEPT

4.1 WALKWAY

A new pedestrian walkway is proposed along the eastern side of the bridge, 
situated along the outside of the truss. A 1.8 metre wide deck is proposed to 
cater for pram and wheelchair access, allowing two motorised scooters to 
pass by each other. This arrangement would comply with current standards  
AS1428.1 and AS5100.1. 

At the lifting span, the deck width would be reduced to only 1.2 metres. This 
has been considered acceptable from a functional point of view due to the 
limited length of the lifting span, and in order to mitigate visual impacts to this 
element of the bridge, and to reduce eccentric loading on the structure.

Figure 4.1 Fibre reinforced plastic grating used on a pedestrian bridge. Figure 4.2 Indicative 3D view from the proposed walkway

4.2 DECK

The deck is proposed as a light weight FRP (fibre 
reinforced plastic) micro mesh to provide a durable, 
safe and self draining deck material. A dark grey colour 
is proposed to visually recede this element, whilst 
integrated with the overall colour scheme of the bridge.
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4.3 SWAY BRACES

To integrate the walkway, the current sway braces would need to be replaced 
to allow for headroom along the walkway. Numerous options were considered 
in the resolution of the braces.

The design philosophy has been to consider the approach the original 
engineer would have taken in the design resolution, and to minimise the 
amount of material necessary. This would result in achieving a sympathetic 
and slim design.

The proposed shape of the braces utilises the material in its most efficient 
way, by tapering to the top and widening at the bottom where the stress forces 
are largest. This resulted in the proposed shape, which provides an industrial 
appearance, and is considered in character with the bridge. Ultimately, the 
size of steel members was guided by the structural requirements to ensure 
the longevity of the bridge itself, and in particular, the de Burgh truss.

The shape of the brace takes its inspiration from other historic bridges such 
as the Swan Hill Bridge, which also has a walkway on the outside of the truss. 
The curvature of the sway brace when seen in section, is considered critical to 
‘soften’ the appearance of this element. Equally, providing an angle interface 
between the brace and truss would contribute to a more visually appealing 
resolution of the design.

By tapering the flanges towards the top and introducing a ‘T’ profile, the brace 
has been optimised to appear as delicate as possible. 

Figure 4.3 View of the Swan Hill Bridge. This bridge provides an important precedent as the sway 
braces are part of the originally designed structure.

Figure 4.4 The Swan Hill Bridge is a very similar type lift span structure as the Barham/Koondrook 
Bridge.

Figure 4.5 Indicative 3D image showing proposed sway braces.
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4.4 BALUSTRADE

A balustrade has been integrated between the braces in the form of a 
mesh panel with an intermediate post that reflects the original post and 
rail balustrade rhythm. The mesh is suggested with a PVC coated finish to 
visually recede this element and it is proposed as a welded mesh to provide 
a ‘clean’ appearance compared to woven meshes. The aperture of the mesh 
has a strong horizontal emphasis to maximise transparency, particularly when 
seen from an obtuse angle. 

Two stainless steel handrails are proposed, one at the top and one 
intermediate to protect the screen elements from being accidentally hit by a  
motorised mobility scooter. 

A second balustrade adjacent to the truss, similar to the outer one is proposed 
for safety reasons. 

Figure 4.6 Welded mesh is proposed for the balustrade to allow for visual permeability. 

300

200

50

75
0

10
0RAILING POST BEYOND

11°

20
0

150

12
00

Figure 4.7 Typical cross section of walkway.
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Figure 4.8 Existing Barham/Koondrook Bridge.
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Figure 4.9 Indicative photomontage showing proposed walkway and sway braces.
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4.5 STREET LIGHTING

Pedestrian lighting is proposed to be integrated with the handrails. For street 
lighting, light fixtures would be mounted directly to the truss to keep an 
unobtrusive appearance. These fixtures would be mounted on the inside of 
the truss at each king post, on both sides of the carriageway. The mid span 
of the bridge will be lit by linear LED fixture mounted to the underside of the 
lifting span top chord.

4.6 FEATURE LIGHTING

The design incorporates feature lighting to create an accent for the township 
during night time, and to celebrate this historic structure. The lighting scheme 
focuses on maintaining a restrained appearance to respect the historic fabric 
and to limit visual impacts.

The lighting focuses on the historic elements of the bridge, by accentuating 
the lifting towers and the trusses. The four lift span towers would be uplit, 
whilst the trusses would be accentuated with a narrow beam light fixture that 
targets the inside faces of the truss. These would create a gentle glow of the 
structure, giving the bridge an understated night time appearance, appropriate 
for the particular setting.

For further information on lighting refer to Appendix A - Barham Bridge - 
Preliminary Concept Design. From the two options investigated, the Linear 
LED Option is the preferred option as it is considered more sensitive to the 
heritage fabric of the bridge.

The lighting fixtures considered allow for an inconspicuous mounting 
arrangement. To ensure an unobtrusive resolution of the proposed lighting 
scheme, further details will be developed during the detailed design phase.

It should be noted that the proposed design would require further 
consideration with stakeholders and the Office of Environment and Heritage in 
the final resolution of the design.

Figure 4.10 Street light fixture. Figure 4.11 Lifting tower uplight.

Figure 4.12 Pedestrian lighting. Figure 4.13 Truss narrow beam fixture.

Figure 4.14 Linear LED light fixture.

Figure 4.15 Indicative 3D study of the lighting effect viewed from the walkway.

Figure 4.16 Indicative 3D study of the lighting effect on the bridge.
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Figure 4.17 Indicative elevation of the lighting effect on the structure.
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05  LANDSCAPE CHARACTER IMPACT ASSESSMENT

The purpose for identifying different landscape character zones is to 
assess levels of sensitivity and provide a description of each zone, giving 
the proposal its context and interface. This will inform the design process, 
particularly in the identification of impacts and mitigations measures applied 
as a design tool.

This chapter also discusses the landscape character impact for each 
landscape character zone based on the concept design. The assessment 
has been based on Roads and Maritime’s Environmental Impact Assessment 
Practice Note - Guidelines for Landscape Character and Visual Impact 
Assessment No. EIA-N04,Version 2.0 Issue (2013). 

The landscape character impact is based on the aggregate of an area’s 
built, natural and cultural character and sense of place. In this regard, it is 
measured by the combination of the area’s sensitivity, and the magnitude 
(scale, character and distance).

The sensitivity value refers to the qualities of a particular character zone, the 
number and type of receivers and how sensitive the existing character of the 
setting is to the proposed change. For example a pristine natural environment 
will be more sensitive to change than a built up industrial area.

The table below illustrates how the level of sensitivity and magnitude are 
combined to achieve an overall level of impact for both the landscape 
character impact and the visual impact. It should be noted that the ratings are 
measured relative to each other rather then assigned through an absolute 
scale. Hence the resulting landscape character impact rating is project 
specific and identifies those areas with the highest and lowest impacts.
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Figure 5.1 Map identifying the various landscape character zones surrounding the site.
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Visual Impacts Rating Table, example illustrating the resulting impact as a combination of sensitivity 
and magnitude.
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02 BARHAM TOWN CENTRE

The town centre of Barham is the economic centre of the two towns, and it 
comprises of a combination of single and double storey buildings, both historic 
and modern. Part of the town centre interfaces with the riverfront, contributing 
to its character.

The sensitivity to this zone is considered high, as the scenic quality of the 
river setting provides a key attractor to tourist and local visitors alike. Hence, 
the town centre setting is sensitive to change.

The magnitude of impact of the proposal is considered low, as the project 
would slightly enhance the connectivity to the town centre. This results in a 
moderate landscape character impact that supports the economic activity of 
the town centre including during night time. 

Six landscape character zones have been identified in the immediate vicinity 
of the bridge site. These include:

01 THE RIVER

The Murray is the third longest navigable river in the world, after the Amazon 
and Nile, with a total length of 2,520 kilometres. The Murray is continuously 
navigable for 1986 kilometres from Goolwa to Yarrawonga.

This northern part of the Murray is popular with anglers, attracting tourists 
from far afield. The river is flanked by River Red Gum Forest on the New 
South Wales side and Riverine Grassy Woodland on the Victorian side.

Overall, the setting is considered of a high quality and  is highly sensitive to 
change.

The magnitude of impact to the river setting is considered low. The proposal 
would slightly change the appearance of the bridge, yet it would greatly 
contribute in providing a better connectivity between the two towns. The 
introduction of feature lighting would be considered a positive development for 
the town, creating a new night time feature for visitors and locals alike.

Although, the overall project would impact the river foreshore through the 
removal of some vegetation to accommodate the temporary bridge, this 
impact is considered minor, when considered within the overall context of the 
setting, and its temporary nature.

The resulting landscape character impact is considered moderate, yet this 
impact is considered to positively contribute to the functioning and identity of 
the town. 

Figure 5.2 The river is a key natural element that strongly contributes to the sense of place for the 
two towns.

Figure 5.3 The river foreshore provides valuable facilities and open space for the towns. Stands 
of mature River Red Gum trees with filtered views towards the water create a high quality setting.

Figure 5.4 Barham is the commercial hub of the two towns. 
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03 BARHAM RESIDENTIAL

This area comprises predominantly of single storey residences fronting the 
foreshore park. Extensive greenery with established gardens contribute to a 
high streetscape quality. Within this zone is the Barham Bridge Motor Inn, a 
larger double storey complex with pool facilities.

Due to the land use, the sensitivity for this zone is considered high. 

The proposal would have generally a negligible magnitude of impact to this 
character zone. It should be noted, that a site compound during construction 
has been established, limiting access to the foreshore just west of the bridge. 
This impact is of a temporary nature and would provide the opportunity of 
a rejuvenated foreshore setting through the site’s re-establishment with 
landscape design measures. 

A negligible landscape character impact is assessed for the zone. It would 
experience limited benefits from the proposal and the character of the area 
would be retained.

04 KOONDROOK RESIDENTIAL WEST

On the Victorian side and west of the bridge is a pocket of residences fronting 
the river. These residences comprise of single storey weatherboard and brick 
veneer homes, set back from the street with established front yards.

A high sensitivity is assessed for this zone due to its land use and setting.

The magnitude of impact is considered low, as the proposal would enhance 
the connectivity to the Barham town centre and provide a more user friendly 
crossing particularly at night time. Views from the residences towards the river 
front would remain, retaining the existing character.

The resulting landscape character impact would be low, providing beneficial 
effects for the community.

05 KOONDROOK INDUSTRIAL

Opposite to the bridge and on the Victorian side, is this pocket of light  
industrial land use, occupied by Border Packers Pty Ltd, a fruit and vegetable 
distributor. The complex comprises of warehouse type buildings with a parking 
lot facing the street.

The sensitivity of this zone is considered low.

The magnitude of impact from the proposal is considered negligible. Although 
a better connectivity would be provided by the proposal, its effect on the 
business is considered marginal. Hence, a negligible landscape character 
impact is assessed.

Figure 5.5 View along Murray Street looking west, west of the bridge. There would be a negligible 
impact to residents within this zone. 

Figure 5.6 View along Murray Parade, residents would have better connectivity to the town 
centre. 

Figure 5.7 There would be minimal impact to the Border Packers complex as a result of the 
proposal. 
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06 KOONDROOK RESIDENTIAL EAST

To the east of landscape character zone 05, is a group of single storey 
residences and open space fronting the river. The river setting forms an 
important aspect to the sense of place and character for these residences. 
Mature trees flank the river, providing a high quality setting.

The sensitivity of this zone is high due to the residential landuse and its 
interface with the riverfront.

The magnitude of impact is considered low. The proposal would have a 
limited impact on any views that the residents may enjoy, however the 
improved connectivity would provide a safer crossing. Hence, the proposal is 
considered to have a positive impact for this group. 

Figure 5.8 Residences along Murray Parade. There would be negligible impact on the landscape 
character of this zone except these residences would enjoy a better connectivity to Barham.

SUMMARY OF LANDSCAPE CHARACTER IMPACTS

The table below summarises the landscape character impact for each of the identified 
landscape character zones. The proposal would have a very limited impact on the 
general area and character of both towns. It could be argued, that the proposal would 
have a positive contribution by enhancing the urban connectivity of both towns, 
enhance access to the foreshore parks and introduce an accent feature at night time 
through feature lighting, celebrating the bridge and the river setting.

       C h a ra c te r  z o n e s S e n s i t i v i t y M a g n i t u d e I m p a c t

01 THE RIVER High Low Moderate

02 BARHAM TOWN CENTRE High Low Moderate

03 BARHAM RESIDENTIAL High Negligible Negligible

04
KOONDROOK RESIDEN-
TIAL WEST

High Low Moderate

05
KOONDROOK INDUS-
TRIAL

Low Negligible Negligible

06
KOONDROOK RESIDEN-
TIAL WEST

High Low Moderate
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06  VISUAL IMPACT ASSESSMENT

In order to assess the visual impact, a Visual Envelope Map of the project’s 
visual catchment from the surrounding area has been prepared. The visual 
catchment is defined either by topographical features, built form elements or 
screening vegetation.

Due to the strong foreshore vegetation along the riverside, the visual 
exposure of the overall project is extremely limited. The project would 
predominantly be exposed to the river, foreshore and approach roads to the 
bridge. Hence, the visual impact assessment has focussed on these areas, 
as most other areas would experience a negligible impact.

The visual impact assessment has been based by selecting representative 
viewpoints from the surrounding areas. Due to the limited accessibility into 
some private properties, the particular viewpoints are along the road’s verge, 
local streets and parks. The assessment of the viewpoints discusses likely 
visual effects these properties would experience as a result of the proposal.

Figure 6.1 Visual envelope map illustrating the extent that the bridge is visible from its surroundings.

M
urray Parade

Murray St

Wakool St

Dalton St

View St

Koondrook-Murrabit Rd

Koondrook-Murrabit Rd

M
urray River

Th
ul

e 
St

re
et

KOONDROOK

BARHAM

Lions

Riverside
 Park

 Park



21

BARHAM KOONDROOK BRIDGE PATHWAY SAFETY UPGRADE - HERITAGE

VIEWPOINT 1

Description of the setting Riverside looking towards the bridge.

Element visible of the project New braces and footway on the eastern side of the bridge.

Category of viewer Boat users travelling along the river.

Nature of impact Adverse.

Visual sensitivity High due to the visual quality and panoramic views.

Magnitude of impact
Low. There would be limited change to the overall character and appearance of the bridge from such a distance. 
High at night time due to the introduction of street and feature lighting.

Overall rating of visual impact Moderate during day time and high during night time.

Comment / mitigation measures
Although the sensitivity has been rated as high, the viewer is likely transient in nature. The high night time impact is 
by design, with the intent to celebrate the structure.

Figure 6.2 View along the river looking west towards the bridge.

Figure 6.3 Viewpoint location.
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VIEWPOINT 2

Description of the setting Boardwalk along the riverside adjacent to Barham town centre and park.

Element visible of the project New braces and footway on the eastern side of the bridge.

Category of viewer Riverside pedestrians.

Nature of impact Adverse.

Visual sensitivity High due to the visual quality and panoramic views.

Magnitude of impact Negligible. Filtered views through greenery limit the overall visual effect of the proposal.

Overall rating of visual impact Negligible during day time and moderate during night time.

Comment / mitigation measures
Pedestrians would enjoy the riverside the same way. The general character of the structure would be retained with 
limited change. During night time, filtered views towards the structure would make it more dominant as during the 
day.

Figure 6.4 View along the Barham riverside boardwalk looking west towards the bridge.

Figure 6.5 Viewpoint location.
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VIEWPOINT 3

Description of the setting
Riverside setting with stands of trees, grassed understorey and BBQ facilities within a high quality setting. Source: 
Google Maps.

Element visible of the project
Filtered views towards the bridge. Minimal exposure to the proposed walkway and braces as the bridge is viewed 
from the western side.

Category of viewer Pedestrians and residents/visitors.

Nature of impact Adverse.

Visual sensitivity High due to the nature of the viewer and its land use.

Magnitude of impact
Negligible during day time. The filtered views and the screening effect of the trusses would strongly limit any visual 
exposure towards the proposed works. At night time, the magnitude of impact is considered moderate as vegetation 
would provide some screening effect. 

Overall rating of visual impact Negligible during day time and moderate to high at night time.

Comment / mitigation measures
Park visitors are unlikely to use the facilities during dark hours. The night time lighting, albeit its visual effect is 
considered a positive contribution that adds interest to the setting.

Figure 6.6 View from Murray Street in Barham, looking east towards the bridge.

Figure 6.7 Viewpoint location.
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VIEWPOINT 4

Description of the setting Main street into the township. Residences to the right and commercial properties to the left of the photograph.

Element visible of the project Bridge approach with the new braces and footway on the eastern side of the bridge, in the distance.

Category of viewer Pedestrians and road users.

Nature of impact Adverse.

Visual sensitivity Low due to the transient nature of the viewer.

Magnitude of impact
Negligible. There would be negligible change noticeable from the distance. Moderate at night time due to the 
introduction of street and feature lighting along the streetscape.

Overall rating of visual impact Negligible during day time and low to moderate during night time.

Comment / mitigation measures
No mitigation measures recommended. At night time, the bridge would provide a clear marker of the arrival into the 
town centre as well as highlight the New South Wales/Victorian border.

Figure 6.8 View looking along Thule Street towards the bridge approach. Source: Google Maps

Figure 6.9 Viewpoint location.
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VIEWPOINT 5

Description of the setting Southern approach of the bridge where the new walkway would be situated.

Element visible of the project New braces and footway on the eastern side of the bridge.

Category of viewer Pedestrians and drivers.

Nature of impact Adverse.

Visual sensitivity Moderate due to the transient nature of the viewer, albeit the setting’s high visual quality.

Magnitude of impact
Moderate. The overall character of the bridge would remain, with its truss spans and lift towers, which are the most 
dominant features.

Overall rating of visual impact Moderate during day time and high during night time due to the visual contrast.

Comment / mitigation measures

Pedestrians would be the most affected and experience the highest contrast with the existing situation. The wider 
footpath and safer walkway would make the crossing more enjoyable. Pedestrians would enjoy improved views to 
the river which would contribute to the visual experience and sense of place. The introduction of new elements would 
detract from the heritage fabric. Night time lighting would make the structure more inviting and safer.

Figure 6.10 View from the Victorian side at the bridge approach.

Figure 6.11 Viewpoint location.
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VIEWPOINT 6

Description of the setting Riverside with stands of River Red Gum trees and grassed understorey.

Element visible of the project New braces and footway on the eastern side of the bridge.

Category of viewer Pedestrians and residents of Koondrook - east.

Nature of impact Adverse.

Visual sensitivity High due to the visual quality and panoramic views for both, pedestrians and residents.

Magnitude of impact
Negligible. There would be negligble change noticeable due to the screening effect of vegetation. Low at night time 
due to the introduction of street and feature lighting.

Overall rating of visual impact Negligible during day time and moderate during night time.

Comment / mitigation measures
Pedestrians would enjoy the riverside the same way. During night time, filtered views towards the structure would 
make it more dominant as during the day, yet this effect is limited.

Figure 6.12 View looking from Koondrook towards the bridge at James Park.

Figure 6.13 Viewpoint location.
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VIEWPOINT 7

Description of the setting Riverside with stands of trees and grassed understorey.

Element visible of the project Night time lighting of the bridge.

Category of viewer Residents of Koondrook - west.

Nature of impact Adverse.

Visual sensitivity High due to the visual quality of the setting and land use.

Magnitude of impact Negligible during day time. Low at night time as filtered views to the lit structure would be attainable. 

Overall rating of visual impact Negligible during day time and moderate during night time.

Comment / mitigation measures
No mitigation measures recommended. The backdrop of the view with Barham town centre would visually reduce the 
contrast of night time lighting of the bridge.

Figure 6.14 View looking from Koondrook towards the bridge along Koodrook-Murrabit Road.

Figure 6.15 Viewpoint location.



Urban design, landscape character and visual impact assessment

BARHAM KOONDROOK BRIDGE PATHWAY SAFETY UPGRADE - HERITAGE

August  2016
28

VIEWPOINT 8

Description of the setting Light industrial site adjacent to the riverside.

Element visible of the project Partial view of the bridge, including new braces and footway on the eastern side of the bridge.

Category of viewer Workers, customers and road users.

Nature of impact Adverse.

Visual sensitivity Low due to the nature of the viewer in context to the commercial premises.

Magnitude of impact
Low. There would be limited change to the overall character and appearance of the bridge from this viewing point. 
Moderate at night time as the bridge would be partially visible when lit.

Overall rating of visual impact Low during day time and low to moderate during night time.

Comment / mitigation measures
No mitigation measures recommended. Night time lighting would likely have a limited impact as the premises would 
be closed in the late hours.

Figure 6.16 View from in front of Borders Packers Pty Ltd looking towards the bridge.

Figure 6.17 Viewpoint location.
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07  CONCLUSION

The proposal attempts to greatly retain the character of the existing structure 
as a viable crossing that is fit for purpose for the future, that meets safety 
requirements and celebrates the qualities of this exceptional bridge.

In order to do so, the design has found inspiration from other heritage 
bridges that have similar treatments as part of the original design, hence the 
intervention attempts to be sensitive in this regard.

As safety was a major component of the bridge’s upgrade, the application 
of codes and standards have been carefully assessed, and stringent 
requirements reduced, where practical,  to limit the overall intervention to the 
heritage fabric.

The proposal would give back to the community a bridge that is functionally 
and aesthetically a focal point for the two townships, celebrating its history 
and future.

The moderate landscape character the proposal would have is considered 
positive, as it improves the urban permeability of the town, and provides 
enhanced opportunities for the community to enjoy the riverscape.

The proposal would have a very limited visual impact due to the screening 
effect of riverside vegetation. The highest impacts would occur at night time 
through the incorporation of lighting. This is seen as a positive, accentuating 
the structure as a focal point.

From an urban design point of view, it is considered that upgrading this 
historic bridge so that its continued use is safeguarded, whilst also enhancing 
the functioning and connectivity of the two townships, are  positive outcomes 
of the proposal.



BARHAM KOONDROOK BRIDGE PATHWAY UPGRADE - HERITAGE
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Barham Bridge Lighting
Preliminary Concept Design



Barham Bridge Lighting |  Preliminary Concept Design 2

Introduction
Barham Koondrook Bridge is situated over the Murray River in South NSW. 
This report is a preliminary concept which shows considerations in architecturally lighting the bridge to enhance prestige and the safety for the users.
Initial calculations, luminaire selections and locations are also included in this report with examples of previous applications.

Site photo Section Sketch

Site photo
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Australian Standards
AS1158: Lighting for roads and public spaces

AS1158
Australian Standards 1158 provides recommendations for Pedestrian lighting.

Pedestrian (P) Category parameters are indicated in AS1158.3.1:  based on three main criteria: pedestrian activity, risk of crime and need to enhance prestige.Considering the surrounding of the area being primarily residential development, and the potential pedestrian level and crime 
rate, it is proposed that the lighting level for safety access to be designed to Category P3 under Australian Standards AS1158.
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Precedent Images

1

5 6 7 8

2 3 4

1. Albert Tibby Cotter Bridge, NSW, Australia
2. Eleanor Schonell Bridge, QLD, Australia
3. Passerelle de la Paix, France
4. Roman Bridge, Cordoba, Spain

5. Chain Bridge, Budapest, Hungary
6. Ponte Rialto, Venice, Italy
7. La Sallaz Footbridge, Lausanne, Switzerland
8. Hohenzollern Bridge, Cologne, Germany
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3D Sketch Render

1

2

2

3

4

1. Handrail Lighting
2. Surface Mounted Asymmetric Luminaire
3. Horizontal Linear Accent Lighting
4. Vertical Linear Accent Lighting
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Lighting Scheme Variations
The following renders are of the different schemes used to accomplish road lighting from the Horizontal midspan of Bridge. 
Both schemes comply to P3 Category illuminance recommendations
1. Linear LED Scheme
 

1

Pseudocolour render
and legend
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Lighting Scheme Variations
The following renders are of the different schemes used to accomplish road lighting from the Horizontal midspan of Bridge. 
Both schemes comply to P3 Category illuminance recommendations
2. Cluster Spotlight Scheme

2

Pseudocolour render
and legend
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Preliminary Luminaire Spacing

Road lighting 
Typical spacing for P3 lighting: 12m complies to 0.75 luminance recommendation

Pedestrian lighting 
Typical spacing for P3 lighting: 2.5m complies 1.75 illuminance recommendation

Illuminance level
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Simes Minishape Light 
Distribution

Meyer Arclux Light 
Distribution

iGuzzini Trick Light 
Distribution

Preferred Luminaire for Truss accent
The following pseudocolour renders show the light distribution for the following luminaires: Simes Minishape, Meyer Arclux, iGuzzini Trick. Our preferred distribution is the iGuzzini Trick

Preferred
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Cross section

2

1

4

11

32

4

5

6

1. Handrail Lighting
2. Surface Mounted Asymmetric Luminaire
3. Truss Accent Lighting
4. Midspan Linear Lighting

5. Uplighting to Bridge
6. Rail Lighting
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Luminaire Selection

1

1

2

2

3

3

4

2.

Exterior rated surface mounted luminaire 
for road lighting

WE-EF 132-0526 OLV334; Dimensions 
(in mm) 220 x 220 x 220

Wattage: 12W

Colour temperature: 3000K

4. 

Exterior Horizontal midspan LED Linear

LINEARLED XOOLIGHT HYDRA 
White IP67; Dimensions (in mm) 62 x 42 
x Modular length

Colour temperature: 3000K

1.

Exterior rated handrail lighting

HLS Gen 4 Handrail Lighting

Wattage: 1.5W

Beam: Asymmetric

Colour temperature: 3000K

3.

Vertical truss accent lighting

iGuzzini Trick: BU16; Dimensions (in 
mm) ø89x57

Beam: 180 degree

Colour temperature: 3000K

4.

Exterior rated spotlight for linear and 
horizontal accent

Meyer Superlight Nano

Wattage: 3W Superlight Nano 1, 40W 
Superlight Nano 4

Beam: Wide

Colour temperature: 3000K

Luminaire Selection

Options for Luminaire 4
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Type and Location Description Picture Qty

Estimated Supply 
Cost per unit (with 
20% Contractor 
Markup)

Estimated 
Installation 
Cost per unit

Total unit 
supply and 
install

Estimated Total 
Supply & 
Installed Cost

XH1
Exterior Handrail 
Lighting

HLS Handrail PUK; 1.5W 36 $196.55 $20.00 $216.55 $6,616.44

XW1
Exterior Surface 
mounted 
Downlight

WE-EF 132-0526 OLV344; 12W 12 $1,380.00 $300.00 $1,680.00 $17,400.00

XW2 - Exterior 
Surface mounted 
accent light

iGuzzini Trick: BU16; Dimensions 
(in mm) ø89x57; 2.9W

32 $576.00 $301.00 $877.00 $24,992.00

XL1  - Exterior LED 
Linear Profile

LINEARLED XOOLIGHT HYDRA 
White IP67; Dimensions (in mm) 
62 x 42 x Modular length; 
10W/m

32 $558.00 $300.00 $858.00 $24,480.00

XS2 - Exterior 
Spotlight Midspan 
Accent

Meyer Superlight Nano 4; 
Dimensions (in mm) 141 x 185 x 
115; 40W

4 $1,609.69 $300.00 $1,909.69 $6,565.64

Controllers and 
Drivers

1 $4,800.00 $301.00 $5,101.00 $4,301.00

Current Total $84,355

Type and Location Description Picture Qty

Estimated Supply 
Cost per unit (with 
20% Contractor 
Markup)

Estimated 
Installation 
Cost per unit

Total unit 
supply and 
install

Estimated Total 
Supply & 
Installed Cost

XH1
Exterior Handrail 
Lighting

HLS Handrail PUK; 1.5W 36 $196.55 $20.00 $216.55 $6,616.44

XW1
Exterior Surface 
mounted 
Downlight

WE-EF 132-0526 OLV344; 12W 12 $1,380.00 $300.00 $1,680.00 $17,400.00

XW2 - Exterior 
Surface mounted 
accent light

iGuzzini Trick: BU16; Dimensions 
(in mm) ø89x57; 2.9W

32 $576.00 $301.00 $877.00 $24,992.00

XS1  - Exterior 
Spotlight; 
Midspan Road 
Lighting

Meyer Superlight Nano 2; 
Dimensions (in mm) 83 x 76 x 
112; 6W

8 $941.99 $300.00 $1,241.99 $8,679.92

XS2 - Exterior 
Spotlight Midspan 
Accent

Meyer Superlight Nano 4; 
Dimensions (in mm) 141 x 185 x 
115; 40W

8 $1,609.69 $300.00 $1,909.69 $13,131.28

Controllers and 
Drivers

1 $4,800.00 $301.00 $5,101.00 $4,301.00

Current Total $75,121

Preliminary Lighting Cost Estimate

Linear LED Cluster Spotlight
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Record of OEH and RMS Project Heritage Consultation Process 

Item What Date Who 

RMS - proposal  Email to OEH 
CLK 

15 April 2016 From 
Ian Berger RMS Heritage Officer 

Heritage Meeting 1 OEH Office 
Parramatta 

19 April 2016 Attendees 
Carole Lynne Kerrigan OEH Senior Heritage Assessment Officer  
Alan Pottie RMS Bridge Maintenance Planner 
Ian Berger RMS Environmental Officer 
Amie Nicholas RMS Bridge Engineer 
Miguel Wusterman RMS Urban Design Consultant (KI Studio) 

OEH – proposal comments Email to RMS IB 26 April 2016 From 
Carole Lynne Kerrigan OEH Senior Heritage Assessment Officer  

RMS – response to comments Email to OEH 
CLK 

10 May 2016 From 
Alan Pottie RMS Bridge Maintenance Planner 

Heritage Meeting 2 Teleconference 
 

12 May 2016 Attendees 
Carole Lynne Kerrigan OEH Senior Heritage Assessment Officer  
Alan Pottie RMS Bridge Maintenance Planner 
Ian Berger RMS Environmental Officer 
Amie Nicholas RMS Bridge Engineer 
Miguel Wusterman RMS Urban Design Consultant (KI Studio) 
Peter Rands RMS Project Manager 

RMS – Meeting 2 Minutes Email to OEH 
CLK 

18 May 2016 From Peter Rands 
Circulation List 
Carole Lynne Kerrigan OEH Senior Heritage Assessment Officer  
Alan Pottie RMS Bridge Maintenance Planner 
Ian Berger RMS Environmental Officer 
Amie Nicholas RMS Bridge Engineer 
Miguel Wusterman RMS Urban Design (KI Studio) 
Peter Rands RMS Project Manager 

RMS - Response to Meeting 2  Email to OEH 
CLK 

2 June 2016 From Peter Rands 
Circulation List 
Carole Lynne Kerrigan OEH Senior Heritage Assessment Officer  
Alan Pottie RMS Bridge Maintenance Planner 
Ian Berger RMS Environmental Officer 
Amie Nicholas RMS Bridge Engineer 
Miguel Wusterman RMS Urban Design Consultant (KI Studio) 
Peter Rands RMS Project Manager 



RMS - Meeting 3 OEH Office 
Parramatta 

3 June 2016 Attendees 
Carole Lynne Kerrigan OEH Senior Heritage Assessment Officer  
Alan Pottie RMS Bridge Maintenance Planner 
Ian Berger RMS Environmental Officer 
Amie Nicholas RMS Bridge Engineer 
Miguel Wusterman RMS Urban Design Consultant (KI Studio) 
Peter Rands RMS Project Manager 

RMS - Meeting 4 
 
 
 
 

Teleconference 
Parramatta and 
Wagga Wagga 

10 August 2016 Attendees 
Carole Lynne Kerrigan OEH Senior Heritage Assessment Officer  
Sarah-Jane Brazil OEH Heritage 
Alan Pottie RMS Bridge Maintenance Planner 
Ian Berger RMS Environmental Officer 
Amie Nicholas RMS Bridge Engineer 
Dan Francis Environmental Manager  
Denis Gojak Senior Environmental Specialist 

RMS - Meeting 5 OEH Office 
Deliver 
additional info 

11 August 2016 Attendees 
Carole Lynne Kerrigan OEH Senior Heritage Assessment Officer  
Dan Francis Environmental Manager  

RMS - Meeting 6 
 
 
 
 

Parramatta 
(Coffee Shop) 

18 August 2016 Attendees 
Carole Lynne Kerrigan OEH Senior Heritage Assessment Officer  
Sarah-Jane Brazil OEH Heritage 
Alan Pottie RMS Bridge Maintenance Planner 
Ian Berger RMS Environmental Officer 
Amie Nicholas RMS Bridge Engineer 
Dan Francis Environmental Manager  

RMS - Response to Meeting 6 Email to OEH 
CLK 

22 August 2016 From Dan Francis 
Circulation List 
Carole Lynne Kerrigan OEH Senior Heritage Assessment Officer  
Alan Pottie RMS Bridge Maintenance Planner 
Ian Berger RMS Environmental Officer 
Amie Nicholas RMS Bridge Engineer 
Dan Francis Environmental Manager  
Denis Gojak Senior Environmental Specialist 

RMS - Material samples 
 
 
 

Sent to OEH CLK Week starting 
29 August 2016 

From Dan Francis 
Carole Lynne Kerrigan OEH Senior Heritage Assessment 
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Barham Koondrook Bridge Pedestrian Access — Heritage 

RMS Response and Current Position to OEH Comments 

Overview 

• The Barham Koondrook Bridge is listed for historical, aesthetic, technical and social values. 

• The proposal in its current format impacts on the aesthetic and technological values 

o Existing sway braces are to be modified 

o Proposed new sway braces are a dominant feature 

o Additional balustrading, particularly in the area of the truss (double), is a dominant feature 

Comments on the Barham Koondrook Bridge Pathway Upgrade: Urban Design Concept 

1. Proposed new pedestrian access width = 1800. However, 1525-1680 will allow two wheelchairs access side-by-side (refer figures 

below). Can the proposed with be revisited. 

o The pedestrian access to the lift span is 1200 wide why is this not consistent along the full length of the bridge? 

RMS Response 

This bridge over the Murray River at Barham joins the two Murray River towns of Barham (NSW) and Koondrook (Victoria), they have a combined 

population of 3000 people. Although separated by the river, both towns function as a single town with the bridge used by the local community and local 

traffic as well as traffic to and from southern NSW and Victoria. Video taken for 24 hours over a one week period confirmed community safety concerns on 

the pedestrian access on the bridge. It is a community expectation that with the planned bridge rehabilitation (approximately $20 million), that pedestrian 

access would be brought up to current standard. The mix of users included vulnerable pedestrian groups of young mothers with children in prams and 

children at foot, wheelchairs and motorised scooters (goffers) of varying sizes. The size of motorised scooters, larger children prams and cyclists has been 

considered in adopting 1800 wide pathway so they can safely use the bridge. 



The pathway width has been adopted from AS1428.1 and AS5100.1, they specify a 1800mm width. The proposed width at the lift span is a compromise that 

is considered acceptable from a functional point of view, also it mitigates the visual intrusion of the walkway at the lifting span. The narrower width of 1200 

at the lift span is also required to reduce the structural loads on lift span especially during the lifting process. The 1200 width is not recommended over 

longer lengths. 

2. The overhead sway brace should more recessive in appearance. 

• Can the handrail be incorporated within the inner face of the sway brace instead of projecting into the pedestrian access by 50mm? 

A number of options have been considered for the treatment of the sway brace. The proposed shape utilises the material in its most efficient way by 

tapering to the top and widening at the bottom where the stress forces are largest. This resulted in the proposed shape which provides an industrious 

appearance and is considered in character with the bridge. Ultimately, the size of steel members was guided by the structural requirements to ensure the 

longevity of the bridge itself. 

Options considered included reinforcing the truss itself with the aim to reduce the member sizes of the sway braces. This resulted in the introduction of 

very large steel members adversely impacting the proportion and appearance of the bridge. This was considered inappropriate by the team due to its high 

visual impact. 

Effort has been placed in refining the shape of the brace to make it appear as delicate as possible. This included tapering of flanges towards the top, 

introducing a 'T' profile at the top, refining the curvature to maximise its radius, refining the angle along the top of the brace to limit additional 

reinforcement at the truss interface. 

The design philosophy has been to consider the approach the original engineer would have taken in the design resolution. 

Further investigation is required on the handrail. 

Please refer to the extracted slides below from the presentation developed by KI Studio and presented to you on the 19 April 2016. This is a record of how 

the iterative process between structural requirements and final sway brace appearance was arrived at. 





44 Roads & 
Maritime 

Wingecaribee River Bridge at Berrima had a footway added on In 1950. Swan Hill Bridge. Note the fins contributing to the industrious character of the bridge, 
constructed in the 1800s. 

PRECEDENTS: A number of historical examples exist that provided an external curved sway brace. 
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3. If the cross girder is modified to support pedestrian access from below are the overhead altered sway braces still required? 

RMS Response 

The photograph of Glennies Creek Bridge below (a de Burgh truss similar to Barham) is an example of a top chord in its buckled state — this timber is 

supposed to be straight. 

The sway braces are required to support the truss top chord. Under modern heavy vehicles the truss gets overstressed and buckles, the sway braces are 

there to give lateral support so that the top chord remains straight and is therefore able to safely carry modern vehicle loads. 



4. The balustrading to the pedestrian access should be more recessive in appearance. 

• More detail required regarding appearance of proposed steel balustrading that will result in a 'lighter' aesthetic. 

RMS Response 

Currently we are investigating several materials that may provide a lighter balustrade aesthetic. It should be noted that the screens need to conform to the 

Bridge Code i.e. deflection. Perhaps an easing of the code in this particular case is warranted. In the end it must demonstrate that we are not 

compromising on safety. 

RMS will continue to investigate material options that provide the best outcome. Below are photos of several material options for further investigation and 

consideration. 
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5. Has a tubular handrail system more in keeping with the lift span section been considered? 

RMS Response 

The balustrade at the lift span is non-conforming. New elements need to conform as far as practical to the code. From a safety perspective it would be 

negligent for RMS to put such a non-conforming rail on a new footway with safety being paramount for all pathway users (vulnerable users include 

wheelchairs, young children both walking and on bicycles, motorised scooters). 



6. Has the use of glass as a balustrade been considered? 

RMS Response 

The use of glass balustrade was considered as one of the options for this project. 

After consideration the following issues were identified: 

• Impact on structure - The wind loading as well as additional weight would be of particular structural concern if glass balustrade was used, especially 

on the lift span, but also on the truss spans. Excessive deflection and vibration as with most timber structures would also prove challenging for the 

incorporation of glass balustrade. 

• Aesthetics - A glass balustrade would potentially appear as a modern element and out of character with the bridge. Also, glass would not provide 

the best aesthetic outcome due to inevitable graffiti, vandalism and dirtying with time. 

• Maintenance /other — RMS has examples were ongoing high maintenance costs and vandalism are problematic were glass elements have been 

used (eg Albury Bypass). 

These issues identified that the use of a mesh balustrade was considered appropriate in reflecting the 'industrious' character of the bridge. The design 

philosophy has been to consider the approach the original engineer would have taken in the design resolution. The material to be used for the balustrade 

is still under consideration (refer to comment 4). 

7. Has the use of timber horizontal members in association with protection against falling been considered? 

RMS Response 

This would not meet code requirements and is unsafe for pedestrians — we have previous heritage approval to replace the existing timber rails with steel 

rails in accordance with the RMS timber truss bridge conservation strategy. 



8. Timber decking for the pedestrian access is the preferred material. 

• By extending the decking of the pedestrian access to the vehicular trafficable areas will there be the option of eliminating the inner 

balustrade? 

RMS Response 

The previously approved s60 plans note the pedestrian access decking as an "Engineered Footway" material. Given the long history of community 

complaints about uneven timber decking on footpaths and also the risk of litigation due to inevitable trip hazards, and given that generally our pathways on 

timber truss bridges have been replaced with other materials (often plywood boards) over the years (eg Barham Bridge, Coleman's Bridge, Swan Hill Bridge) 

use of "Engineered Material" is planned. Structurally, of course, timber can be made to work — the problems are serviceability and safety for the users of 

this particular crossing. 

The s60 Barham heritage approved concept plans dated 11 March 2016 show the decking system for the roadway is a stress laminated timber (SLT) deck — 

there has to be a gap between the SLT deck and the truss to accommodate the new steel traffic barrier system (a safety requirement and standard 

approved treatment). It is therefore not possible to extend the decking of the pedestrian access to the vehicular trafficable area and so it is not possible to 

eliminate the inner balustrade. 

For consistency with the RMS timber truss bridge conservation strategy including user safety, the use of timber decking is not being considered. 



APOggigral

t

refhM60 

Appacahon No.20 IC .4.11.. 

APP74'  BY'  DelegaIedAulvxdy W  

on ..1 LiIAQVC).1 2.01C sulaeol 
any condilions contained 111111a 
nouce ol dalarminahon. 

Ow) DIRECT 
Henlan Brooch 
MAMA! OTOS  

00.1.00 
70.11011 

0*6116*1*0 
16*6716* 

sots. 
hAmINA100 
1166*1 OICX 

1291- 

NO14, writs. 1.0.0 /off w.f. 0.A. Of 67 511116. 10 111. Af &Ow. 0. 

0051041 CII000 

0(15110 fKU55 SPAN GR065 SECTION 

Al NOOE POINf5 L- 10.30.5,1-7 

.11.1.01Afo 111.1100 
0100, 0161 04.hY 
011A900 CROSS CROOK 

/4101511114A,  /WOW KA11.1. k-, Ile 01510. 
d4.1‘ 

Eii  r! COOf P.. 10 1140011 OPACIF I E 4.2 

6101.01100 
POOfWAY 0. 

41

13i 

.r 

 

/ 1  017 

Ohl 

Of .1.1.6 9.011 

'Off ANO RAIL 
$.0, .01WAY 

2 300 

OOOOOO ::00.0  .._, 

I 

W illitilifillillieN 

100 X 100 ONO 1OP .14 
liiiiiIPPPPFPF 

iv 

1 

15,0515.14 

0 
e;') 100 MI. 0.000 

1A1.1111A500/11511111.  
OICK 111511 WOO/X.  
0 fOMON WOARINi . 
KIM. I 

..1.10 OAR.. KAI. 
150 X 100 10411 1:1 

11100, MO fyr 
150 X 150 $1411 Or 

1111111

N

.52f IF 3 J3.11.11.311.113.11..11.•11.. 13.111.11.a11.3.1.11.11..31.103.13..111, .11 iiiin / A z-...,.........m.,,, 
III 

.......,_,-- 
001400 601.10$ 10 1O0V1100 1N10.001Afo sfs. 

010. IfC POO. 
000001 WIN 6001'1 ON 

00.14/4. el. 001.1.1 
01000 ORO. 610. 

FROPOW 1KL155 VAN GROSS 560fI0N Al N006 P0INf5 10 1-7 

IIMAY 
MAIO 
...AV OM 

OOLf. fO UPI CHORO 

11  
41 1111 11111Wr il  

WI OOOOO Or -.".111111111111111110-b--n 6 Iiiiiiiii0
1111ppo,_ 

 

ON 11.01. iP 411  
6 5$01 I ON 

0 WIN.. 6Ifu 001.1. 

 A II 

CCM OUGO 

14107011 OCOICANCEl 
11A/010 OAXXIOR 
9001 ANO thlf i 

q9 ftINI$R 
OOOK WifN 50. 11410. 
LON I f1.10114. 5.1511111. 

O01011. 01064 0.10 
0111100010 IN 11140$ Of 
0K1.1.1•51.51k1061505151516.0 

200%200 
51000 150150 

MAINIONAft!_//t  
OXI.I. 

MONORAIL. 

I C. MOO MOMS (*07  

i
1 

IOC fiNVON COO .140 

1011 
MA1N.NAN. 
WHOM, 

TRUSS SPAN DECK CROSS SECTION 

Of MOO 

111/0111 re 611010 

OONNOICIAM 

NOW MAY II1A00 150 0 01 
9A11I6A100 100 
OOLfIO 10 6661111, 

50 DC 14165 

*0110* 644000 6aCt I ON .004 F4Aft 
05115. tle /X501101011 
60* socr ® 

IFroOD 

1417,0173 ft I Transport rioadallasralnis 
Sark's 

Axo 

(009 *ROY Ohlif IRON 
' AN40011 0400. /OR 

.11111. ROO 411.* 

100 
V-60 6110. 

5 605 5C OfeR0AN 

Of 

110. fOI CHO. 

OOWNSTRIAM 

NOOE 6X151INC, Al 

7(00*0 014.1010 
ANO Oh0101116 

00* VKINO. 

12/to RA50 

102 X 102 x 12 oh 

AS 

orALE 

fOR VOIR 14001.6 40100 2004110 10 11110 1114041, 
004 60001 

1 
910M OAR 

0.71.1241316011114 X5/15011  
KM. lenfe15115514AUTX 

009 011* new Dux MOM MP MON IIIM110115 I 7
. 
 I SC
. 
 LA/ 

aummm.m mmonmmol. 
BRIDGE OVER MURRAY RIVER 

AT BARHAM 
BRIDGE RERABIUTATION • HERITAGE CONCEPT SKETCH 

Se/ 1. Ise. 

mmmto 
oa

1...0 
aloARMYEM .51.505/1640 

011.70600_ EA_ _ UMW 

VV. Xs 

KA812HCS 

11010515/LME1 83256 
ISSUE STATUS, FltIAL 

a SINK 4.747.4.4.44.40.4447.7•4 

 

sot.. 140 II I MOE 

Above - Page 7 of the approved s60 Heritage Barham concept plans showing the decking material for the travel lanes and footway. 



9. Decking/ handrails should be timber salvaged from the bridge/ alternative bridges and planed to size. 

RMS Response 

Please refer RMS Response to comment 8 above. Again, serviceability/maintenance and liability are reasons that prohibit the use of timber for decking and 
handrails. 

10. Has a crossing from the current pedestrian access outwards to a new pedestrian access fitted to the lift span area been considered? 

RMS Response 

The existing pathway is non-compliant and does not meet the needs of all pedestrians especially mobility scooters (gophers), also access from the existing 

pathway through the truss panel was considered and not achievable due to structural and user constraints. 

Seven options were investigated including Option 3 of maintaining the current pathway (refer to photographs below of lady in wheelchair shoeing limited 

width of existing pathway) and attaching to an external access pathway on the outside of the lift span. This did not rate highly primarily due to the non-

compliance of the existing pathway (not a suitable width) and heritage impacts to the existing truss. Option 4, external pathway constructed on the outside 

of the existing bridge for full length, is the preferred which we are developing. 

The options investigated included: 

1. Standalone separate pathway structure upstream, 1A with ramps to provide clearance for river traffic, 1B to include lift span for river traffic. 

2. Standalone separate pathway at temporary bridge crossing location. 

3. External pathway attached to the outside of lift span.  

4. External pathway constructed on the outside of the existing bridge for full length. 

5. Pedestrian lights. 

6. Signposting, lighting and delineation improvements. 

7. Do nothing. 



The assessment process was undertaken with several criteria being considered. The criteria included community expectation regarding safety for all users, 

construction costs, future structure ownership, environmental impacts, structural impacts and ongoing maintenance. The fact that all the bridge options 

needed to have a lift span to allow for river traffic, this has weighed heavily against construction of standalone structures. Refer to Appendix A and B for 

early concept options. 



The photographs below show the existing narrow pathway with vulnerable user in a wheelchair. 

Wheelchair access on Barham Bridge 
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11. Has a pedestrian crossing independent of the bridge been considered? Has this been weighed up against the extended lifespan of the 

bridge due to the forthcoming modifications and the increased width of the vehicular trafficable area? 

RMS Response 

Yes a pedestrian pathway independent of the bridge has been considered; please refer to response to comment 10 above for list of options. (Refer to 

Appendix A and B for early concept options). Option 4, external pathway constructed on the outside of the existing bridge for full length, is the preferred 

which we are developing. 

Our options investigation highlighted the intrinsic value of the existing structure to the community, this included representation from various community 

groups and separately as part of the REF submissions process. Now there is a temporary bridge to be installed during the bridge rehabilitation that will 

prevent traffic impacts from bridge closures, the main community focus now has refocused on the provision of a safe access for pedestrian type users. 

This reinforced the desire to keep the existing structure as the focal point of their community without a separate structure that may have diluted the 

existing bridges focus and value. The proposed new pathway would provide an opportunity to walk through this historic icon that connects the community 

with a safe and improved pedestrian access thus increasing the importance of the existing historic bridge. 

Concern was shown about the desire line to cross the river, this may see any new independent structure, due to its location not used as proposed, and this 

may encourage the unsafe use of the existing bridge as a pedestrian crossing (current desire line). The location could be considered as a rural setting with 

minimal people and minimal other infrastructure such as lighting providing weight to keeping the pathway at the existing bridge location. This also from a 

'Crime Prevention Through Environmental Design' (CPTED) point of view, it is better to consolidate vehicular and pedestrian traffic. 



-iii. Roads & 
Maritime Meeting minutes 

Name of meeting: Barham Koondrook Bridge Pedestrian Access Safety 

Location of meeting: Teleconference 

Meeting facilitator: Alan Pottie 

Date: 12 May 2016 

Attendees: Carole Lynne Kerrigan (OEH), Alan Pottie (RMS), Ian Berger (RMS), Daniel 
Francis (RMS), Miguel Wusterman (KI Consulting), Jonathan Tasker (RMS, 
part meeting only) 

Subject: Meeting to discuss RMS response to OEH comments on planned new 
walkway on Barham Bridge. 

ACTION RESPONSIBILITY STATUS 

1. Carole Lynne — provided a list of documents that were 
outstanding. OEH required a response from RMS to the 
status of the outstanding information. This may have 
impacts on OEH assessment of the planned walkway on 
the Barham Bridge. 

Refer to email from OEH (Carole Lynne) dated 12 May 
2016 with the list of outstanding information documents. 

Ian Berger 

2. Carole Lynne — highlighted the need to have the 
walkway proposal reviewed by OEH Senior 
Conservation Manager. This would need to be included 
in the timeline in the S60 application process. RMS to 
investigate whether this has previously been part of the 
S60 process and to consider if any new requirements. 

Ian Berger 

3. RMS Response — Required clarification to OEH (refer to 
OEH Carole Lynne Kerrigan email comments dated 26 
April and RMS Alan Pottie response dated 3 May 2016 : 

Comment 1 — RMS to provide Australian Standards and 
Guidelines, pedestrian count data, pedestrian classification 
count data and images to support the 1800mm pathway width. 

Comment 2 — Provide further detail on balustrade and 
proposed materials eg M4 west of Parramatta. Refer to 
Comment 3 below for further required detail. 

Peter Rands 

Arnie Nicholas 

i 



Meeting minutes 2 

ACTION RESPONSIBILITY STATUS 

Comment 3 — Need further supporting detail to why sway 
braces are required, include investigation of increase in truss 
strengthening eg steel boxing of truss so sway brace could be 
removed. 
Explain the preferred option in more detail. 
Investigate the double brace option. 
Provide detail on Swan Hill Bridge similar sway brace feature 
and the timeline of the walkway, confirm it was constructed as 
part of the original bridge design. 

Comment 4 — Provide more detail on the balustrade, mesh 
type and supports etc. 

Comment 5 — Further consider the use of timber railing along 
the top of the balustrading. 

Comment 6 — Glass balustrading, no further comment required. 

Comment 7 — Refer to comment 4 and 5 above, balustrade 
detail and use of timber. 

Comment 8 — Consider looking at timber decking on the 
pathway. Describe the limitation of using timber decking 
including durability, serviceability/maintenance and ride quality. 

Comment 9 — Provide detail of used timber policy and this 
bridge. 

Comment 10 — no further detail, required on pathway options 
investigation. 

Comment 11 — no further detail required, refer comment 10. 

Annie Nicholas 

Miguel Wusterman 
Arnie Nicholas 

Alan Pottie 
Ian Berger 
Arnie Nicholas 

Ian Berger 
Arnie Nicholas 
Alan Pottie 

Alan Pottie 
Arnie Nicholas 

4. Next Meeting — Claim date 27 May 2016, Sydney OEH 
Office. Details TBC 

Alan Pottie 
Peter Rands 



Barham Koondrook Bridge Pedestrian Access — Heritage 

Record of considerations 

Please refer to current comments and response shown in black font 3 May 2016 

Please refer to current comments and response shown in blue font 2 June 2016 

Please refer to current comments and response shown in red font 

Overview 

• The Barham Koondrook Bridge is listed for historical, aesthetic, technical and social values. 

• The proposal in its current format impacts on the aesthetic and technological values 

o Existing sway braces are to be modified 

o Proposed new sway braces are a dominant feature 

o Additional balustrading, particularly in the area of the truss (double), is a dominant feature 

OEH Comments 

1. Proposed new pedestrian access width = 1800. However, 1525-1680 will allow two wheelchairs access side-by-side (refer figures 

below). Can the proposed with be revisited. 

• The pedestrian access to the lift span is 1200 wide why is this not consistent along the full length of the bridge? 



RMS Response 

This bridge over the Murray River at Barham joins the two Murray River towns of Barham (NSW) and Koondrook (Victoria), they have a combined 

population of 3000 people. Although separated by the river, both towns function as a single town with the bridge used by the local community and local 

traffic as well as traffic to and from southern NSW and Victoria. Video taken for 24 hours over a one week period confirmed community safety concerns on 

the pedestrian access on the bridge. It is a community expectation that with the planned bridge rehabilitation (approximately $20 million), that pedestrian 

access would be brought up to current standard. The mix of users included vulnerable pedestrian groups of young mothers with children in prams and 

children at foot, wheelchairs and motorised scooters (goffers) of varying sizes. The size of motorised scooters, larger children prams and cyclists has been 

considered in adopting 1800 wide pathway so they can safely use the bridge. 

The pathway width has been adopted from AS1428.1 and AS5100.1, they specify a 1800mm width. The proposed width at the lift span is a compromise that 

is considered acceptable from a functional point of view, also it mitigates the visual intrusion of the walkway at the lifting span. The narrower width of 1200 

at the lift span is also required to reduce the structural loads on lift span especially during the lifting process. The 1200 width is not recommended over 

longer lengths. 

OEH Comments 

Provide further supporting documentation on the 1800mm wide pathway; includes pedestrian counts including types of user's and relevant 

Australian Standards. Also include screen shots of existing users. 

RMS Response 

Find attached additional supporting information for the pathway width. The 1800mm maximum width will be adopted with further detailing required. 

OEH Comments 

Provide further supporting documentation on the reasons for adopting the 1200mm on the lift span section. Refer to AS and structural challenges 

with the lift span. 

RMS Response 

I don't think that the 1200 mm width meets any particular Australian Standard (the Bridge Standard, which is what I'm familiar with, does not cover one 

way pedestrian walkways). The idea of the 1200mm width is that it allows a single wheelchair! gopher! pram! person-walking-with-bicycle to negotiate 

the turn onto the lift span footway and to cross the lift span or it allows 2 people (without a pram or a bike or too much shopping) to pass each other on the 

lift span footway. 



The reason we can reduce the width to 1200mm on the lift span is that it is a short distance, people can see if there is someone else coming the other way 

and they can wait with minimum inconvenience or delay due to the short distance (approx. 18m) 

We cannot reduce the width of the rest of the walkway to 1.2m because there is not a clear sight distance and the length and the level of pedestrian activity 

are such that this would make the footway untenable for wheelchairs and gophers, forcing them to join the vehicular traffic on the bridge which is an 

unacceptable safety risk which RMS is not in a position to accept. 

Refer Appendix C Pathway Width AS1428.1  

Refer Appendix D Pathway Width AS5100.1  

Refer Appendix E Scooters Australia Specification  

Refer Appendix F Pedestrian Counts, Classifications and Images 

Refer Appendix L Pedestrian Pathway Details  

OEH Comments 

2. The overhead sway brace should more recessive in appearance. 

• Can the handrail be incorporated within the inner face of the sway brace instead of projecting into the pedestrian access by 50mm? 

RMS Response 

A number of options have been considered for the treatment of the sway brace. The proposed shape utilises the material in its most efficient way by 

tapering to the top and widening at the bottom where the stress forces are largest. This resulted in the proposed shape which provides an industrious 

appearance and is considered in character with the bridge. Ultimately, the size of steel members was guided by the structural requirements to ensure the 

longevity of the bridge itself. 

Options considered included reinforcing the truss itself with the aim to reduce the member sizes of the sway braces. This resulted in the introduction of 

very large steel members adversely impacting the proportion and appearance of the bridge. This was considered inappropriate by the team due to its high 

visual impact. 



Effort has been placed in refining the shape of the brace to make it appear as delicate as possible. This included tapering of flanges towards the top, 

introducing a 'T' profile at the top, refining the curvature to maximise its radius, refining the angle along the top of the brace to limit additional 

reinforcement at the truss interface. 

The design philosophy has been to consider the approach the original engineer would have taken in the design resolution. 

Further investigation is required on the handrail. 

Please refer to the extracted slides below from the presentation developed by KI Studio and presented to you on the 19 April 2016. This is a record of how 

the iterative process between structural requirements and final sway brace appearance was arrived at. 

OEH Comments 

Provide further supporting information in the development of the sway brace to its current proposal. 

Investigate the use of two smaller section sway brace, less impact aesthetically. 

Why did we not progress option 3 sway brace in KI presentation (refer to Preliminary Options Considered for Sway Brace sheet below). 

Provide structural reasons for not using this option. 

RMS Response 

Our previous presentation (refer below) showed the number of iterations taken to get to the current sway brace design — options considered included 

having wider sway braces in an attempt to reduce the depth, but analysis showed this to be ineffective as the stiffness is much more dependent upon the 

depth than the width (I =  bd3/12). 

Similarly, if there were two sway braces, they could not be any less deep than the current sway braces —the depth provides the stiffness that the top chord 

lacks. 

Option 3 was a suggestion but was structurally not feasible. Comparing option 3 with our current preferred option, Option 3 has a longer cantilever and is 

more slender around the top curve due to the extra angle — the top is therefore overstressed and insufficiently stiff to provide adequate restraint to the top 

chord. The Option 3 was simply too long and too slender to assist. 

Without sway bracing, the top chord relies entirely on the vertical timber struts for lateral stability —you can see that these struts are quite chunky and 

provide a lot of stiffness (though not enough for modern very heavy trucks) — having a steel member significantly more slender than the timber member 



does not assist in lateral stability (unless triangulation can be used, which is what is used on the side of the bridge without the pedestrian walkway, but 

unfortunately cannot be used with the walkway). 

Refer Appendix N Barham Sway Brace Design Rationale 
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44 Roads & 
Maritime 

lAlingecaribee River Bridge at Berrima had a footway added on in 1950. Swan Hill Bridge. Note the fins contributing to the industrious character of the bridge, 
constructed in the 1800s. 

PRECEDENTS: A number of historical examples exist that provided an external curved sway brace. 
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OEH Comments 

3. If the cross girder is modified to support pedestrian access from below are the overhead altered sway braces still required? 

RMS Response 

The photograph of Glennies Creek Bridge below (a de Burgh truss similar to Barham) is an example of a top chord in its buckled state —this timber is 

supposed to be straight. 

The sway braces are required to support the truss top chord. Under modern heavy vehicles the truss gets overstressed and buckles, the sway braces are 

there to give lateral support so that the top chord remains straight and is therefore able to safely carry modern vehicle loads. 



OEH Comments 

Why can't we remove the sway braces with possible boxing the truss with steel members? RMS to provide supporting information on the 
reasons why this is not possible. 

RMS Response 

The timber truss is the part with the heritage significance, therefore the design is trying to minimise any changes to the timber truss — increasing the cross 

section of timber cannot be achieved due to difficulties in sourcing large section heart free timber of suitable lengths, steel strengthening is not suitable due 

to differences in thermal properties of timber & steel. You could, in theory, replace the timber top chord with a fabricated steel box top chord, but I think 
the sway brace modification has less impact. 

Refer to Appendix K for photos of Swan Hill Bridge footway and sway brace; it two pages from the Report of the Department of Public Works for the year 
ended 30 June 1896. The report was printed in August 1897. The bridge was open to traffic in December 1896, so these photographs are very early 
photographs, the sway bracing can be seen in both photographs. Refer to Appendix H and I for examples of other similar timber truss bridges with footway 
and sway brace arrangement. 

OEH Comments 

Can we increase the size of the holes in the sway brace. 

RMS Response 

To meet structural capacity, hole sizes cannot be increased in size. 

Refer Appendix H Example of Sway Brace and Walkway White Bridge Dubbo  
Refer Appendix I Example of Sway Brace and Walkway Mulwala Bridge Photo 

Refer Appendix K Swan Hill Bridge Photos Sway Brace  
Refer Appendix N Barham Sway Brace Design Rationale  



OEH Comments 

4. The balustrading to the pedestrian access should be more recessive in appearance. 

• More detail required regarding appearance of proposed steel balustrading that will result in a 'lighter' aesthetic. 

RMS Response 

Currently we are investigating several materials that may provide a lighter balustrade aesthetic. It should be noted that the screens need to conform to the 

Bridge Code i.e. deflection. Perhaps an easing of the code in this particular case is warranted. In the end it must demonstrate that we are not 

compromising on safety. 

RMS will continue to investigate material options that provide the best outcome. Below are photos of several material options for further investigation and 

consideration. 

OEH Comments 

Provide more discussion and design considerations on the benefits of mesh. In particular reference to visual amenity. 

Consider no mesh balustrade on the inside edge of the pathway to lessen visual impact with the double up of mesh, detail that 

RMS Response 

Mesh is extensively used for safety screens on RMS bridges. It is also used for balustrades by RMS. 

Appendix G provides an aesthetic rank on several mesh products which we have considered with the ranked 1 and 2 favoured. 

No mesh balustrade on the inside was considered, but no better option found (still need post and minimum of 4 rails similar to previous design which would 

then not match very well with external balustrade), therefore recommend mesh. 

Further discussion at our Meeting 3 on the 3 June 2016 is planned on this topic. 

OEH Comments 



Preference is for longer narrower mesh. 

RMS Response 

Structural compliance will still require more consideration with the balustrade; this is also one of the RMS preferred mesh types. 

Refer Appendix G Mesh Matrix Aesthetic Rank  

Refer Appendix 0 Appendix 0 Hawthorn Canal Bridge Mesh Balustrade 

Refer Appendix L Pedestrian Pathway Details  
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OEH Response 

5. Has a tubular handrail system more in keeping with the lift span section been considered? 

RMS Response 

The balustrade at the lift span is non-conforming. New elements need to conform as far as practical to the code. From a safety perspective it would be 

negligent for RMS to put such a non-conforming rail on a new footway with safety being paramount for all pathway users (vulnerable users include 

wheelchairs, young children both walking and on bicycles, motorised scooters). 



RMS Response 

No further comment 

OEH Response 

6. Has the use of glass as a balustrade been considered? 

RMS Response 

The use of glass balustrade was considered as one of the options for this project. 

After consideration the following issues were identified: 

• Impact on structure - The wind loading as well as additional weight would be of particular structural concern if glass balustrade was used, especially 

on the lift span, but also on the truss spans. Excessive deflection and vibration as with most timber structures would also prove challenging for the 

incorporation of glass balustrade. 

• Aesthetics - A glass balustrade would potentially appear as a modern element and out of character with the bridge. Also, glass would not provide 

the best aesthetic outcome due to inevitable graffiti, vandalism and dirtying with time. 

• Maintenance /other — RMS has examples were ongoing high maintenance costs and vandalism are problematic were glass elements have been 

used (eg Albury Bypass). 

These issues identified that the use of a mesh balustrade was considered appropriate in reflecting the 'industrious' character of the bridge. The design 

philosophy has been to consider the approach the original engineer would have taken in the design resolution. The material to be used for the balustrade 

is still under consideration (refer to comment 4). 

RMS Response 

No further comment. 



OEH Comment 

7. Has the use of timber horizontal members in association with protection against falling been considered? 

RMS Response 

This would not meet code requirements and is unsafe for pedestrians — we have previous heritage approval to replace the existing timber rails with steel 

rails in accordance with the RMS timber truss bridge conservation strategy. 

OEH Comment 

The use of horizontal timber finish should be considered in the handrails or tops of balustrade. RMS to consider further. 

RMS Response 

Our current concept proposal is to include a timber top rail painted white. 

RMS Response 

To be considered further considering lighting placement might need steel railing. 

Refer Appendix L Pedestrian Pathway Details 

OEH Comment 

8. Timber decking for the pedestrian access is the preferred material. 



• By extending the decking of the pedestrian access to the vehicular trafficable areas will there be the option of eliminating the inner 

balustrade? 

RMS Response 

The previously approved s60 plans note the pedestrian access decking as an "Engineered Footway" material. Given the long history of community 

complaints about uneven timber decking on footpaths and also the risk of litigation due to inevitable trip hazards, and given that generally our pathways on 

timber truss bridges have been replaced with other materials (often plywood boards) over the years (eg Barham Bridge, Coleman's Bridge, Swan Hill Bridge) 

use of "Engineered Material" is planned. Structurally, of course, timber can be made to work — the problems are serviceability and safety for the users of 

this particular crossing. 

The s60 Barham heritage approved concept plans dated 11 March 2016 show the decking system for the roadway is a stress laminated timber (SLT) deck — 

there has to be a gap between the SLT deck and the truss to accommodate the new steel traffic barrier system (a safety requirement and standard 

approved treatment). It is therefore not possible to extend the decking of the pedestrian access to the vehicular trafficable area and so it is not possible to 

eliminate the inner balustrade. 

For consistency with the RMS timber truss bridge conservation strategy including user safety, the use of timber decking is not being considered. 

OEH Comment 

What are the limitations with timber decking including ride quality and durability, RMS should further investigate the use of timber decking. 

Further consideration on the elimination of the inner balustrade, additional design considerations required to assess the safety of users 

from trip and fall hazards. 

RMS Response 

Our current concept proposal is to include timber decking 50mm, thick F17 installed in a transverse layout. Further consideration of the area between the 

inner edge of the pathway, around the bottom of the truss toward the traffic barrier proved challenging with the geometrical constraints, this would look 

very messy and detract from the lines of the truss and the bridge. 



No mesh balustrade on the inside was considered, but no better option found (still need post and minimum of 4 rails similar to previous design which would 
then not match very well with external balustrade), therefore we recommend mesh. 

OEH Comment 

Why can't timber stringers be used under the timber deck. The timber kerb detail of the deck will need further consideration with possible 

use of a more refined angle arrangement to be considered to lessen the horizontal thickness in elevation. Try to work with a minimum 

height of balustrade. Further detail considerations required on the handrail material and shape with the proposed lighting implementation 
to be considered. 

RMS RESPONSE 

Yes, the problem with timber stringers is that they shrink and therefore exacerbate problems with trip hazards on the walkway —this is a problem 

independent of the decking material above the stringers. In addition to this, a code-conforming pedestrian balustrade cannot be attached to timber 
stringers due to the limited capacities and rigidities of connections in timber. 

Refer Appendix L Pedestrian Pathway Details  

Refer Appendix J Artists Impression Barham Boardwalk 
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OEH Comment 

9. Decking/ handrails should be timber salvaged from the bridge/ alternative bridges and planed to size. 

RMS Response 

Please refer RMS Response to comment 8 above. Again, serviceability/maintenance and liability are reasons that prohibit the use of timber for decking and 

handrails. 

OEH Comment 

Consider use of recycled timber were possible. Consider use of timber in the handrails or top of balustrade. 

RMS Response 

As highlighted in our latest response to comment 8 above, our current concept proposal is to include timber decking 50mnn, thick F17 installed in a 

transverse layout. Also 60mm round F17 timber is planned for handrails (Refer Appendix L Pedestrian Pathway Details). 

Serviceability/maintenance and liability are our primary risk considerations; this has weighed our decision to use new decking and handrail material on the 

pathway. RMS has offered recycled timber to the local Councils for the continued construction of the raised boardwalk in the river precinct development 

adjoining the bridge (Refer Appendix J Barham boardwalk artists impression). RMS has a policy that considers timber recycling of suitable timber were 

possible. 

RMS Response 

The use of timber decking to be considered further with long term risks to be discussed. 

Refer Appendix L Pedestrian Pathway Details  

Refer Appendix J Artists Impression Barham Boardwalk  

OEH Comment 

10. Has a crossing from the current pedestrian access outwards to a new pedestrian access fitted to the lift span area been considered? 



RMS Response 

The existing pathway is non-compliant and does not meet the needs of all pedestrians especially mobility scooters (gophers), also access from the existing 

pathway through the truss panel was considered and not achievable due to structural and user constraints. 

Seven options were investigated including Option 3 of maintaining the current pathway (refer to photographs below of lady in wheelchair shoeing limited 

width of existing pathway) and attaching to an external access pathway on the outside of the lift span. This did not rate highly primarily due to the non-

compliance of the existing pathway (not a suitable width) and heritage impacts to the existing truss. Option 4, external pathway constructed on the outside 

of the existing bridge for full length, is the preferred which we are developing. 

The options investigated included: 

1. Standalone separate pathway structure upstream, 1A with ramps to provide clearance for river traffic, 1B to include lift span for river traffic. 

2. Standalone separate pathway at temporary bridge crossing location. 

3. External pathway attached to the outside of lift span.  

4. External pathway constructed on the outside of the existing bridge for full length. 

5. Pedestrian lights. 

6. Signposting, lighting and delineation improvements. 

7. Do nothing. 

The assessment process was undertaken with several criteria being considered. The criteria included community expectation regarding safety for all users, 

construction costs, future structure ownership, environmental impacts, structural impacts and ongoing maintenance. The fact that all the bridge options 

needed to have a lift span to allow for river traffic, this has weighed heavily against construction of standalone structures. Refer to Appendix A and B for 

early concept options. 

RMS Response 

As explained above, an options process was undertaken (Refer RMS response to comments 10 and 11) and RMS is adopting the preferred option 4 with an 

'External pathway constructed on the outside of the existing bridge for full length' for progression. 



The photographs below show the existing narrow pathway with vulnerable user in a wheelchair. 

Wheelchair access on Barham Bridge 

• ••• 0. 4>A/c.c.,. • .AIC *7-IC.es F. • C 

1- ACT IC 4"/ 4 A- tGa•-/ #),./ 



OEH Response 

11. Has a pedestrian crossing independent of the bridge been considered? Has this been weighed up against the extended lifespan of the 

bridge due to the forthcoming modifications and the increased width of the vehicular trafficable area? 

RMS Response 

Yes a pedestrian pathway independent of the bridge has been considered; please refer to response to comment 10 above for list of options. (Refer to 

Appendix A and B for early concept options). Option 4, external pathway constructed on the outside of the existing bridge for full length, is the preferred 

which we are developing. 

Our options investigation highlighted the intrinsic value of the existing structure to the community, this included representation from various community 

groups and separately as part of the REF submissions process. Now there is a temporary bridge to be installed during the bridge rehabilitation that will 

prevent traffic impacts from bridge closures, the main community focus now has refocused on the provision of a safe access for pedestrian type users. 

This reinforced the desire to keep the existing structure as the focal point of their community without a separate structure that may have diluted the 

existing bridges focus and value. The proposed new pathway would provide an opportunity to walk through this historic icon that connects the community 

with a safe and improved pedestrian access thus increasing the importance of the existing historic bridge. 

Concern was shown about the desire line to cross the river, this may see any new independent structure, due to its location not used as proposed, and this 

may encourage the unsafe use of the existing bridge as a pedestrian crossing (current desire line). The location could be considered as a rural setting with 

minimal people and minimal other infrastructure such as lighting providing weight to keeping the pathway at the existing bridge location. This also from a 

'Crime Prevention Through Environmental Design' (CPTED) point of view, it is better to consolidate vehicular and pedestrian traffic. 

RMS Response 

As explained above, an options process was undertaken (Refer RMS response to comments 10 and 11) and RMS is adopting the preferred option 4 with an 

'External pathway constructed on the outside of the existing bridge for full length' for progression. 



Appendix L: RMS plans of proposed footway 
installation works  

  



1 OF 6

GENERAL  ARRANGEMENT - AS APPROVED

LOCALITY PLAN

THE BRIDGE SITE IS APPROXIMATELY

km BY ROAD FROM SYDNEY852

MURRAY RIVER

BRIDGE SITE

NSW

VIC

LOCALITY PLAN

THE BRIDGE SITE IS APPROXIMATELY

km BY ROAD FROM SYDNEY852

MURRAY RIVER

BRIDGE SITE

NSW

VIC

GENERAL NOTES

0 2 4 6 8 10m

12

3333

1

SECTION NUMBER

SHEET NUMBER

1

-

SAME SHEET

CROSS-REFERENCE

DENOTES SECTION 

TYP DENOTES ALL SUCH COMPONENTS IN ALL LOCATIONS.

APPROVED HERITAGE CONCEPT SKETCH NO KA812HCS - ISSUE C.

APPROVED DETAILS AND DIMENSIONS HAVE BEEN ADOPTED FROM

ALL DIMENSIONS ARE SHOWN IN miLLIMETRES.

SCALE                              

SPAN 1SPAN 2SPAN 3SPAN 4
SPAN 5

c PIER 3L Lc PIER 1

MONORAIL NOT SHOWN

c PIER 4L

5

5

5

5

6

6

6

6

VICTORIA

KOONDROOK

FROM 

NSW

BARHAM

TO 

 

ABUTMENT B

BARRIER

sTEEL pedestrian 

abutment a

c PIER 2L

SPAN 5

3

3

3

3

2

3

2

3

4

4

4

4

APPROXIMATE NORMAL WATER LEVEL

UPSTREAM

DOWNSTREAM

 

 

5
 

5
2

0

K
E

R
B

S

B
E

T
W

E
E

N
 

R
I

V
E

R

M
U

R
R

A
Y
 

DECK ON TRUSS SPANS

ENGINEERED FOOTWAY

 

ABUTMENT a
GIRDER TYP

STEEL CROSS 

 

ABUTMENT B

K
E

R
B

S

B
E

T
W

E
E

N
 

5
 

8
9

5

5
 

0
3

0

K
E

R
B

S

B
E

T
W

E
E

N
 

PIER 1PIER 2PIER 3PIER 4

ELEVATION

AS APPROVED

1

-

1

-

SECTION 1

-

 
ON APPROACH SPANS

CONCRETE FOOTWAY DECK

MAIN ROAD No 319 SHIRE OF WAKOOL

BRIDGE OVER MURRAY RIVER

AT BARHAM

B3256

BRIDGE REHABILITATION - HERITAGE CONCEPT SKETCH

KA812HCSW

PREPARED CHECKED

DESIGN

DRAWING

                                                                                                

CAD No KA812HCSW1_B.dgn

REVISION PREP CHECK AUTHDATEISSUE

2
3
/0

9
/2

0
1
6

K
:\

B
ri
d
g
e
\C

u
rr
e
n
t_

P
ro
je
c
ts
\A
s
s
e
t\

A
8
1
2
_

M
u
rr
a
y
R

B
a
rh

a
m

T
im

b
e
rT
ru
s
s
\A

8
1
2
_
S

K
E

T
C

H
E

S
\K

A
8
1
2
_

H
C

S
W
\K

A
8
1
2

H
C

S
W

1
_

B
.d

g
n

3
:0

9
:4

4
 P

M

                                                                        

T
H
IS
 D

R
A

W
IN

G
 I
S
 C

O
N

F
ID

E
N

T
IA

L
 A

N
D
 S

H
A

L
L
 O

N
L

Y
 B

E
 U

S
E

D
 F

O
R
 T

H
E
 P

U
R

P
O

S
E
 O

F
 T

H
E
 N

O
M
IN

A
T

E
D
 P

R
O
J
E

C
T

SHEET No

ISSUE STATUS:

                

      

ISSUE

                                             

BRIDGE NUMBER

   
COPYRIGHT ROADS AND MARITIME SERVICES 2015

SKETCH No 

R.BOONZAIER

BRIDGE ENGINEER (REHABILITATION DESIGN) B

S EDIRIWEERA
 

M MANGAL

S EDIRIWEERA

S DESHPANDE   17.6.2016

FOR HERITAGE REVIEW

ADDITION OF EXTERNAL FOOTWAY

PHONE (02) 6923-6550  FACSIMILE (02) 6938-1109

193-195 MORGAN STREET WAGGA WAGGA

SOUTH WEST REGIONAL OFFICE

CLIENT: 

PHONE (02) 8837-0832  FACSIMILE (02) 8837-0023

110 GEORGE STREET PARRAMATTA NSW 2150

BRIDGE AND STRUCTURAL ENGINEERING BRANCH

PREPARED BY 

B 23.09.2016 JPGENERAL REVISION AN SDSE

  

  



(                                              )

0 2 4 6 8 10m

12

2 OF 6

1.o SEE SHEET N

FOR OTHER GENERAL NOTEs RELATING TO THIS SHEET,

GENERAL NOTES

SCALE                                                     .

GENERAL  ARRANGEMENT - AS PROPOSED

 

 

6
 

4
4

0

 

ABUTMENT a

 

ABUTMENT B

7
 

1
9

0

K
E

R
B

S

B
E

T
W

E
E

N
 

K
E

R
B

S

B
E

T
W

E
E

N
 

5
 

0
3

0

K
E

R
B

S

B
E

T
W

E
E

N
 

DECK ON ALL SPANS

ENGINEERED FOOTWAY

PIER 1PIER 2PIER 4 PIER 3

SPAN 1SPAN 2SPAN 3SPAN 4
SPAN 5

c PIER 3L Lc PIER 1c PIER 4L

5

5

5

5

6

6

VICTORIA

KOONDROOK

FROM 

NSW

BARHAM

TO 

 

ABUTMENT B
abutment a

c PIER 2L

SPAN 5

3

3

3

3

2

3

2

3

6

6

4

4

APPROXIMATE NORMAL WATER LEVEL

MONORAIL NOT SHOWN

ELEVATION

R
I

V
E

R

M
U

R
R

A
Y
 

AS PROPOSED

 

DOWNSTREAM

UPSTREAM

1

-

1

-

SECTION 1

-

AND RAILING 

SECURIFOR 358 OR EQUIVALENT

STEEL pedestrian MESH 4

4

CROSS GIRDER TYP

TO EXTENDED STEEL

BRACES CONNECTED 

MODIFIED SWAY

 
AND KERB RELOCATED TYP

APPROVED TRAFFIC BARRIER

(     )

(     )

MAIN ROAD No 319 SHIRE OF WAKOOL

BRIDGE OVER MURRAY RIVER

AT BARHAM

B3256

BRIDGE REHABILITATION - HERITAGE CONCEPT SKETCH

KA812HCSW

PREPARED CHECKED

DESIGN

DRAWING

                                                                                                

CAD No KA812HCSW2_B.dgn

REVISION PREP CHECK AUTHDATEISSUE

2
3
/0

9
/2

0
1
6

K
:\

B
ri
d
g
e
\C

u
rr
e
n
t_

P
ro
je
c
ts
\A
s
s
e
t\

A
8
1
2
_

M
u
rr
a
y
R

B
a
rh

a
m

T
im

b
e
rT
ru
s
s
\A

8
1
2
_
S

K
E

T
C

H
E

S
\K

A
8
1
2
_

H
C

S
W
\K

A
8
1
2

H
C

S
W

2
_

B
.d

g
n

3
:0

9
:4

5
 P

M

                                                                        

T
H
IS
 D

R
A

W
IN

G
 I
S
 C

O
N

F
ID

E
N

T
IA

L
 A

N
D
 S

H
A

L
L
 O

N
L

Y
 B

E
 U

S
E

D
 F

O
R
 T

H
E
 P

U
R

P
O

S
E
 O

F
 T

H
E
 N

O
M
IN

A
T

E
D
 P

R
O
J
E

C
T

SHEET No

ISSUE STATUS:

                

      

ISSUE

                                             

BRIDGE NUMBER

   
COPYRIGHT ROADS AND MARITIME SERVICES 2015

SKETCH No 

R.BOONZAIER

BRIDGE ENGINEER (REHABILITATION DESIGN) B

S EDIRIWEERA
 

M MANGAL

S EDIRIWEERA

S DESHPANDE   17.6.2016

FOR HERITAGE REVIEW

ADDITION OF EXTERNAL FOOTWAY

PHONE (02) 6923-6550  FACSIMILE (02) 6938-1109

193-195 MORGAN STREET WAGGA WAGGA

SOUTH WEST REGIONAL OFFICE

CLIENT: 

PHONE (02) 8837-0832  FACSIMILE (02) 8837-0023

110 GEORGE STREET PARRAMATTA NSW 2150

BRIDGE AND STRUCTURAL ENGINEERING BRANCH

PREPARED BY 

B 23.09.2016 JPGENERAL REVISION AN SDSE



MAIN ROAD No 319 SHIRE OF WAKOOL

BRIDGE OVER MURRAY RIVER

AT BARHAM

B3256

BRIDGE REHABILITATION - HERITAGE CONCEPT SKETCH

KA812HCSW

PREPARED CHECKED

DESIGN

DRAWING

                                                                                                

CAD No KA812HCSW3_B.dgn

REVISION PREP CHECK AUTHDATEISSUE

2
3
/0

9
/2

0
1
6

K
:\

B
ri
d
g
e
\C

u
rr
e
n
t_

P
ro
je
c
ts
\A
s
s
e
t\

A
8
1
2
_

M
u
rr
a
y
R

B
a
rh

a
m

T
im

b
e
rT
ru
s
s
\A

8
1
2
_
S

K
E

T
C

H
E

S
\K

A
8
1
2
_

H
C

S
W
\K

A
8
1
2

H
C

S
W

3
_

B
.d

g
n

3
:0

9
:4

6
 P

M

                                                                        

T
H
IS
 D

R
A

W
IN

G
 I
S
 C

O
N

F
ID

E
N

T
IA

L
 A

N
D
 S

H
A

L
L
 O

N
L

Y
 B

E
 U

S
E

D
 F

O
R
 T

H
E
 P

U
R

P
O

S
E
 O

F
 T

H
E
 N

O
M
IN

A
T

E
D
 P

R
O
J
E

C
T

SHEET No

ISSUE STATUS:

                

      

ISSUE

                                             

BRIDGE NUMBER

   
COPYRIGHT ROADS AND MARITIME SERVICES 2015

SKETCH No 

R.BOONZAIER

BRIDGE ENGINEER (REHABILITATION DESIGN) B

S EDIRIWEERA
 

M MANGAL

S EDIRIWEERA

S DESHPANDE   17.6.2016

FOR HERITAGE REVIEW

ADDITION OF EXTERNAL FOOTWAY

PHONE (02) 6923-6550  FACSIMILE (02) 6938-1109

193-195 MORGAN STREET WAGGA WAGGA

SOUTH WEST REGIONAL OFFICE

CLIENT: 

PHONE (02) 8837-0832  FACSIMILE (02) 8837-0023

110 GEORGE STREET PARRAMATTA NSW 2150

BRIDGE AND STRUCTURAL ENGINEERING BRANCH

PREPARED BY 

B 23.09.2016 JPGENERAL REVISION AN SDSE

SCALE                                                     .

GENERAL NOTES

0

5001 000

1 000 2 000 3 000mm

3 OF 6

ABUTMENTS AND APPROACH SPANS

 1.oSEE SHEET N

FOR OTHER GENERAL NOTEs RELATING TO THIS SHEET,

SECTION 2

1

5 895
1 050

SECTION 3

1

LC OF BRIDGE

1 050

AS APPROVED

SECTION 2

2

7 190

c BRIDGEl LC OF BRIDGE

AS proposed

7 190

UPSTREAM
UPSTREAM

AS APPROVED

AS proposed

DOWNSTREAM
DOWNSTREAM

SECTION 3

2

ABUTMENT

ABUTMENT

APPROACH SPAN

APPROACH SPAN

LC OF BRIDGE

DOWNSTREAMUPSTREAM
DOWNSTREAMUPSTREAM

  

STEEL CROSS GIRDER

footway deck

engineered

  footway

concrete 

VARIES FROM 5 520 TO 5 895

BARRIER

PEDESTRIAN 

STEEL 

BARRIER

pedEStrian 

steel 

 footway

concrete 

BARRIER

PEDESTRIAN 

STEEL 

BARRIER

pedEStrian 

steel 

footway

concrete 

1 7001 700



MAIN ROAD No 319 SHIRE OF WAKOOL

BRIDGE OVER MURRAY RIVER

AT BARHAM

B3256

BRIDGE REHABILITATION - HERITAGE CONCEPT SKETCH

KA812HCSW

PREPARED CHECKED

DESIGN

DRAWING

                                                                                                

CAD No KA812HCSW4_B.dgn

REVISION PREP CHECK AUTHDATEISSUE

2
3
/0

9
/2

0
1
6

K
:\

B
ri
d
g
e
\C

u
rr
e
n
t_

P
ro
je
c
ts
\A
s
s
e
t\

A
8
1
2
_

M
u
rr
a
y
R

B
a
rh

a
m

T
im

b
e
rT
ru
s
s
\A

8
1
2
_
S

K
E

T
C

H
E

S
\K

A
8
1
2
_

H
C

S
W
\K

A
8
1
2

H
C

S
W

4
_

B
.d

g
n

3
:0

9
:4

6
 P

M

                                                                        

T
H
IS
 D

R
A

W
IN

G
 I
S
 C

O
N

F
ID

E
N

T
IA

L
 A

N
D
 S

H
A

L
L
 O

N
L

Y
 B

E
 U

S
E

D
 F

O
R
 T

H
E
 P

U
R

P
O

S
E
 O

F
 T

H
E
 N

O
M
IN

A
T

E
D
 P

R
O
J
E

C
T

SHEET No

ISSUE STATUS:

                

      

ISSUE

                                             

BRIDGE NUMBER

   
COPYRIGHT ROADS AND MARITIME SERVICES 2015

SKETCH No 

R.BOONZAIER

BRIDGE ENGINEER (REHABILITATION DESIGN) B

S EDIRIWEERA
 

M MANGAL

S EDIRIWEERA

S DESHPANDE   17.6.2016

FOR HERITAGE REVIEW

ADDITION OF EXTERNAL FOOTWAY

PHONE (02) 6923-6550  FACSIMILE (02) 6938-1109

193-195 MORGAN STREET WAGGA WAGGA

SOUTH WEST REGIONAL OFFICE

CLIENT: 

PHONE (02) 8837-0832  FACSIMILE (02) 8837-0023

110 GEORGE STREET PARRAMATTA NSW 2150

BRIDGE AND STRUCTURAL ENGINEERING BRANCH

PREPARED BY 

B 23.09.2016 JPGENERAL REVISION AN SDSE

BETWEEN kerbs

5 520

LC OF TRUSS C OF TRUSS

LC OF BRIDGE

4

1

SECTION

DOWNSTREAMUPSTREAM

L

1 047

footway DECK

engineered  

BETWEEN kerbs

6 440

LC OF BRIDGE

4

2

SECTION

UPSTREAM DOWNSTREAM

LC OF TRUSS C OF TRUSSL

1 700

 

footway deck

engineered

SWAY BRACE

MODIFIED STEEL

BRACE TYP

STEEL SWAY 

TRUSS SPAN - AS APPROVED 

TRUSS SPAN - AS PROPOSED 

BARRIER

pedestrian

steel 

BARRIER

pedestrian

steel 

RELOCATED

MONORAIL

APPROVED

0

500 250

500 1 500mm1 000

TRUSS SPAN DECK CROSS SECTION

4 OF 6

1.o SEE SHEET N

FOR OTHER GENERAL NOTEs RELATING TO THIS SHEET,

GENERAL NOTES

SCALE                                                     .



MAIN ROAD No 319 SHIRE OF WAKOOL

BRIDGE OVER MURRAY RIVER

AT BARHAM

B3256

BRIDGE REHABILITATION - HERITAGE CONCEPT SKETCH

KA812HCSW

PREPARED CHECKED

DESIGN

DRAWING

                                                                                                

CAD No KA812HCSW5_B.dgn

REVISION PREP CHECK AUTHDATEISSUE

2
3
/0

9
/2

0
1
6

K
:\

B
ri
d
g
e
\C

u
rr
e
n
t_

P
ro
je
c
ts
\A
s
s
e
t\

A
8
1
2
_

M
u
rr
a
y
R

B
a
rh

a
m

T
im

b
e
rT
ru
s
s
\A

8
1
2
_
S

K
E

T
C

H
E

S
\K

A
8
1
2
_

H
C

S
W
\K

A
8
1
2

H
C

S
W

5
_

B
.d

g
n

3
:0

9
:4

7
 P

M

                                                                        

T
H
IS
 D

R
A

W
IN

G
 I
S
 C

O
N

F
ID

E
N

T
IA

L
 A

N
D
 S

H
A

L
L
 O

N
L

Y
 B

E
 U

S
E

D
 F

O
R
 T

H
E
 P

U
R

P
O

S
E
 O

F
 T

H
E
 N

O
M
IN

A
T

E
D
 P

R
O
J
E

C
T

SHEET No

ISSUE STATUS:

                

      

ISSUE

                                             

BRIDGE NUMBER

   
COPYRIGHT ROADS AND MARITIME SERVICES 2015

SKETCH No 

R.BOONZAIER

BRIDGE ENGINEER (REHABILITATION DESIGN) B

S EDIRIWEERA
 

M MANGAL

S EDIRIWEERA

S DESHPANDE   17.6.2016

FOR HERITAGE REVIEW

ADDITION OF EXTERNAL FOOTWAY

PHONE (02) 6923-6550  FACSIMILE (02) 6938-1109

193-195 MORGAN STREET WAGGA WAGGA

SOUTH WEST REGIONAL OFFICE

CLIENT: 

PHONE (02) 8837-0832  FACSIMILE (02) 8837-0023

110 GEORGE STREET PARRAMATTA NSW 2150

BRIDGE AND STRUCTURAL ENGINEERING BRANCH

PREPARED BY 

B 23.09.2016 JPGENERAL REVISION AN SDSE

DOWNSTREAMUPSTREAM

SECTION 5

1

L

and towers

C OF BRIDGE

 

5 030

SECTION 5

2

and at towers

BETWEEN KERBS ON LIFT SPAN

steel KERB TYP

TO TOWER TYP

PANEL ATTACHED 

STEEL RAIL 

LIFT SPAN AND TOWERS

5 030 BETWEEN KERBS ON

steel KERB TYP

LAST POST INSIDE TOWER

ON BOTH SIDES 

STEEL TRAFFIC BARRIER

L

and towers

C OF BRIDGE

SWAY BRACE

MODIFIED STEEL

1 700

 

footway deck

engineered

UPSTREAM DOWNSTREAM

STEEL SWAY BRACE

LIFT SPAN tower - AS APPROVED

LIFT SPAN tower - AS PROPOSED

BARRIER

pedestrian

steel 

RELOCATED

MONORAIL

APPROVED

GENERAL NOTES
0

500 250

500 1 500mm1 000

 TRUSS SPAN DECK AT LIFT SPAN PIERS

5 OF 6

1.o SEE SHEET N

FOR OTHER GENERAL NOTEs RELATING TO THIS SHEET,



                                         LIFT SPAN DECK                                         

SCALE                                                     .

GENERAL NOTES
0

500 250

500 1 500mm1 000

6 OF 6

1.o SEE SHEET N

FOR OTHER GENERAL NOTEs RELATING TO THIS SHEET,

NEW MONORAIL

MAIN ROAD No 319 SHIRE OF WAKOOL

BRIDGE OVER MURRAY RIVER

AT BARHAM

B3256

BRIDGE REHABILITATION - HERITAGE CONCEPT SKETCH

KA812HCSW

PREPARED CHECKED

DESIGN

DRAWING

                                                                                                

CAD No KA812HCSW6_B.dgn

REVISION PREP CHECK AUTHDATEISSUE

2
3
/0

9
/2

0
1
6

K
:\

B
ri
d
g
e
\C

u
rr
e
n
t_

P
ro
je
c
ts
\A
s
s
e
t\

A
8
1
2
_

M
u
rr
a
y
R

B
a
rh

a
m

T
im

b
e
rT
ru
s
s
\A

8
1
2
_
S

K
E

T
C

H
E

S
\K

A
8
1
2
_

H
C

S
W
\K

A
8
1
2

H
C

S
W

6
_

B
.d

g
n

3
:0

9
:4

7
 P

M

                                                                        

T
H
IS
 D

R
A

W
IN

G
 I
S
 C

O
N

F
ID

E
N

T
IA

L
 A

N
D
 S

H
A

L
L
 O

N
L

Y
 B

E
 U

S
E

D
 F

O
R
 T

H
E
 P

U
R

P
O

S
E
 O

F
 T

H
E
 N

O
M
IN

A
T

E
D
 P

R
O
J
E

C
T

SHEET No

ISSUE STATUS:

                

      

ISSUE

                                             

BRIDGE NUMBER

   
COPYRIGHT ROADS AND MARITIME SERVICES 2015

SKETCH No 

R.BOONZAIER

BRIDGE ENGINEER (REHABILITATION DESIGN) B

S EDIRIWEERA
 

M MANGAL

S EDIRIWEERA

S DESHPANDE   17.6.2016

FOR HERITAGE REVIEW

ADDITION OF EXTERNAL FOOTWAY

PHONE (02) 6923-6550  FACSIMILE (02) 6938-1109

193-195 MORGAN STREET WAGGA WAGGA

SOUTH WEST REGIONAL OFFICE

CLIENT: 

PHONE (02) 8837-0832  FACSIMILE (02) 8837-0023

110 GEORGE STREET PARRAMATTA NSW 2150

BRIDGE AND STRUCTURAL ENGINEERING BRANCH

PREPARED BY 

B 23.09.2016 JPGENERAL REVISION AN SDSE

SECTION 6

1

SECTION 6

2

UPSTREAM DOWNSTREAM

L

L

UPSTREAM DOWNSTREAM

C OF trussLC OF trussL

C OF trussL C OF trussL

1 200

FOOTWAY

5 036

5 036

footway deck

engineered

C OF BRIDGE

C OF BRIDGE

SUPPORT

MONORAIL

MONORAIL

EXTENSION

CROSS GIRDER

LIFT SPAN - as existing

LIFT SPAN - as proposed

BARRIER

pedestrian

steel 

TRUSS

ATTACHED TO LIFT SPAN 

steel pedestrian MESH



Appendix M: Barham Bridge pedestrian access 
and footway materials discussion paper prepared 
by Amie Nicholas, RMS Heritage Engineer  

  



Barham Bridge – Pedestrian Access: Past, Present and Future 

The demand for pedestrian access over the Murray River between Barham and Koondrook is 

evidenced by the photograph below which appeared in the Kerang New Times on Friday 23 

September 1904.  The photograph shows pedestrians using the bridge even prior to the deck being 

installed despite the notice forbidding entry to the public.  The access consisted only of a series of 

gang planks resting on the cross girders with no rails.  While it seems this was the practice 110 years 

ago, it is clearly unsafe by today’s standards where even construction crews are required to have 

safe access with enclosed decking, kickboards and handrails to prevent slips, trips and falls. 

 

When the bridge had been completed in late 1904, it included a pedestrian walkway approximately 

1m wide on the timber truss spans and on the timber girder approach spans.  Pedestrians crossing 

the river by this bridge would share the road with vehicles on the lift span where no separate 

pedestrian facility was provided.  The original timber decking for the walkway consisted of 76 mm 

thick transverse decking planks with 10mm gaps sloped with a 12 mm fall and with no kerbs. 

The gaps and the slope were detailed in order to minimise ponding of water and therefore maximise 

the durability of the timber (the best quality NSW hardwoods, such as ironbark, were used even for 

decking in order to provide sufficient strength and stiffness as well as maximising durability). 

Timber walkways such as the one originally constructed at Barham Bridge tended to become 

slippery when wet.  The walkways also tended to become uneven, with some planks bending more 

than others, some shrinking more than others and some deteriorating faster than others thereby 

creating trip hazards.  The original 10mm gaps between the planks grew as the planks shrunk, 

thereby exacerbating the risk of trip hazards due to high heeled shoes getting caught in the gaps. 



At a meeting between the RMS project team and OEH in Parramatta on Friday 3 June 2016, OEH 

requested that RMS consider using recycled timber for the new footway proposed on Barham 

Bridge.  The purpose of this document is to provide the background information on why RMS has 

considerable reservations about the use of recycled timber for the proposed footway on the bridge. 

Although Australia has not become as litigious as the USA, the legal context here is different to New 

Zealand where the accident compensation legislation bars most forms of personal injury litigation.  

This means that RMS, while primarily concerned for the safety of the community, also has the 

additional concern of litigation if a member of the public slips or trips or has an accident on a bridge. 

There are a number of codes, standards and guidelines covering the design of access systems 

(footpaths) for the public.  The two primary issues are slip resistance and elimination of trip hazards. 

With the introduction of prescriptive slip resistance requirements in the National Construction Codes 

(Building Code of Australia, BCA), the relevant Australian Standard for the selection of walkway 

products is HB197, and the Australian Standard for testing of walkway products is AS/NZS 4663. 

AS1428 specifies the design requirements, as required by the Building Code of Australia (BCA) and 

the Disability Standards, to provide access for people with disabilities. Section 7 requires that any 

changes in the walkway surface must be within the following tolerances to avoid tripping hazards: 

- Vertical rises at joints must be less than or equal to 3mm. 

- Vertical rises at joints between 3mm and less than or equal 5mm are to be bevelled. 

- A maximum profile variation of 2mm between joints. 

Similarly, AS1657 specifies the design, construction and installation requirements for walkways.  

Section 4 requires that all elements shall be evenly laid with a maximum variation in height of 5 mm. 

For these reasons, almost all walkways on RMS bridges are made of concrete, which is very slip 

resistant and can be accurately constructed to within code tolerances to minimise trip hazards.  The 

previous Section 60 approval for Barham Bridge included the replacement of the existing walkway 

on the timber approach spans at each end of the bridge with a new concrete walkway. 

However, concrete is quite a heavy material, and could not be used for the truss spans or lift span. 

The next most common material for walkways, especially on small pedestrian bridges, is metal.  The 

problem with metal is that it is a naturally slippery material and so it has to be treated in various 

ways in order for it to be safe for pedestrians.  Sometimes chequer-plate walkways have been 

installed on bridges.  Sometimes expanded metal mesh or metal grid systems have been used.  The 

expanded metal mesh and metal grid systems are more often used on Council or private bridges in 

locations where it would be very unlikely for people to be wearing high heeled shoes. 

However, steel too, is quite a heavy material, and could not be used for the truss spans or lift span. 

Timber has the advantage of being very light weight when compared with concrete or steel, but 

unfortunately timber tends to be more slippery and also brings a very high risk of trip hazards. 

For these reasons, the previous Section 60 approval for Barham Bridge included the replacement of 

the existing walkway on the timber truss spans with an engineered material, and the engineered 

material in mind was Fibre Reinforced Polymer (FRP) which is a very lightweight material which also 

has excellent slip resistance and can be designed and installed accurately to minimise trip hazards. 



The photograph below shows the recycled timber boardwalk currently being constructed at Barham 

near the bridge.  Although this boardwalk is brand new, it already contains a number of trip hazards 

which are the types of issues that cause community complaints and litigation risks to RMS. 

 
Photograph of recycled timber boardwalk currently being constructed at Barham with associated trip hazards 

The external footway is a new addition to the bridge, and the intention has been to make it as 

visually recessive as possible so that the attention of the viewer is drawn to the heritage structure. 

Although there is no doubt that a traditional timber footway can be a beautiful thing, it would draw 

attention to itself rather than the heritage bridge for two primary reasons.  First, it would be the only 

unpainted / uncovered timber visible from on the bridge (trafficable timber deck requires a spray 

seal in order to stop vehicles losing control in wet weather, and all truss timbers are painted white as 

original) and second, people walking on a traditional timber deck need to be looking at the path 

rather than their surroundings to ensure that they do not slip or trip on the irregular timber planks. 



Community expectations have changed significantly over the years.  As early as 1932 it was reported, 

“There was a time, not so far distant, when the appearance of a timber bridge was the signal, to 
the motorist, to slacken speed, on account of the almost universal roughness of timber decks, 
and to steer clear of projecting spikes.  Incautious driving over timber bridges was always likely 
to take toll of tyres or springs.” (Main Roads, Volume 3, No. 12, August 1932, p 184) 

While this was written of vehicles crossing timber bridges, something similar could well have been 

written of pedestrians crossing timber bridges.  One hundred years ago pedestrians did not expect 

to be able to cross a bridge without looking where they were going and being careful not to slip on 

the slippery timber or to trip on the uneven surface because that was the standard they were 

accustomed to.  However, today, pedestrians are accustomed to concrete bridge decks with 

carefully constructed non-slip surfaces and very little unevenness or irregularities in height.  

Especially on an RMS bridge constructed and maintained by the State Government, the public today 

has an expectation that they will be able to safely use the crossing without hurting themselves. 

In addition to the safety concerns of traditional timber decks, there is also the increasing scarcity of 

the hardwood timbers used to construct these decks.  Originally, ironbark was used for the planking 

on the truss spans of Barham Bridge (specified on the original design drawings).  Ironbark is the 

strongest and most durable of the timbers, and so when different species are substituted, the 

performance of the deck is reduced and the safety and serviceability concerns exacerbated. 

Some reasons that RMS currently avoids using timber for pedestrian walkways are as follows: 

- Legislative responsibilities to consider “safety in design” and to eliminate hazards as possible 

- Safety risk for pedestrians slipping due to slippery surfaces when wet 

- Safety risk for pedestrians tripping due to uneven deflection of timber planks under load 

- Safety risk for pedestrian tripping due to uneven shrinkage of timber planks 

- Safety risk for pedestrians tripping due to deterioration of timber planks 

- Safety risk for pedestrians tripping over protruding bolt heads connecting timber planking 

- Safety risk for cyclists due to uneven riding surfaces 

- Safety risk for bridge structure due to fire from people smoking on timber walkways 

- Community complaints regarding hazards of uneven timber decking 

- Community complaints regarding flat tyres on gophers (mobility scooter) due to timber deck 

- Community complaints regarding frequency of bridge closures while maintenance works are 

undertaken (eg, bolt tightening, replacing deteriorated timber planks and kerbs) 

- Difficulties in obtaining suitable timber in order to maintain decks (the problem is that if new 

planks are installed next to old planks then the new planks shrink and introduce trip hazards) 

For these reasons, timber pedestrian walkways on bridges have generally been replaced with other 

materials.  The most common treatment has been to replace the timber planks with large sheets of 

“bridgewood” which is structural grade plywood treated with preservatives in order to provide the 

necessary strength and durability.  This can be installed as a walkway and provides a relatively flat 

walking surface without any trip hazards.  This is what is currently on the walkway at Barham Bridge. 

Sometimes it is used without any surfacing (see photograph of Swan Hill Bridge on next page), but it 

has proved to be slippery and subject to delamination in such circumstances, and so sometimes a 

seal is applied similar to what would be applied to a road surface (see photograph of Colemans 

Bridge on next page), which means that the timber product is not visible from the walkway.  This 

system reduces the safety risk to pedestrians without increasing the weight of the deck. 



   
Left: Coleman’s Bridge Dare truss, sealed bridgeply footway; Right: Swan Hill Bridge Allan truss, unsealed bridgeply 

 
Photograph of bridgewood deck newly installed on Barham Bridge in 1993 

Bridgewood was first installed on the footway at Barham Bridge to replace the timber decking over 

20 years ago (in 1993) in an effort to provide a safe and functional footway deck material that suits 

the needs and meets the expectations of the school kids, parents, elderly and all pedestrians. 



The disadvantage of the bridgewood system is that the plywood tends to delaminate, which causes 

irregularities and trip hazards as well as slip hazards.  There have also been some difficulties in 

obtaining the product as it was not available for some time, possibly due to the delamination issues. 

Fibre Reinforced Polymer (FRP) mesh systems are increasingly being used around NSW to replace 

deteriorated timber bridges, wharfs and boardwalks.  The structural advantages are that these 

materials are very lightweight while still having sufficient strength and durability required for safety. 

A product made from FRP has been used to upgrade a footway at John Foord Bridge in Corowa (an 

1893 wrought iron lattice truss with an external footway).  The focus of this project was to minimise 

the weight of the footway while providing the required pedestrian safety outcomes.  The FRP was 

installed to replace a previously installed but badly deteriorated bridgewood decking system.  Prior 

to the bridgewood decking system there had been a traditional timber transverse plank footpath. 

   

 
Photographs of Field of FRP deck on John Foord Bridge over the Murray River at Corowa 



While the external footway on John Foord Bridge achieved the primary goal of providing a safe and 

light-weight path for pedestrians, there are a number of improvements that could be made to future 

designs in order to improve the aesthetic of the footway, ensuring that it is less visually dominant. 

Learnings from the John Foord Bridge footpath project include: 

- Kerb on closed deck system collects debris (despite scuppers) and causes discolouration – 

better result could be achieved by an open mesh system with no kerbs or scuppers. 

- Connections of deck to stringers give an unfortunate spotted look to the deck – better result 

could be achieved by an open mesh system with steel stringers and modified connections. 

- Cuts in the closed deck detract from the otherwise smooth surface and also attract debris – 

better result could be achieved by an open mesh which hides cuts and is free draining. 

- The light concrete-like colour of the deck draws attention away from the historic wrought 

iron lattice truss – better result could be achieved by a darker colour, which is visually 

recessive while still integrating with the colour scheme of the bridge. 

- Large grid in light colour when viewed from beneath looks out of character with the bridge – 

better result could be achieved by an open mesh system in a dark colour which makes the 

footway visually recessive from beneath and also lets some sunlight through to allow the 

details of the truss and lift span be seen from beneath without being excessively darkened. 

The 2015 Section 60 approval for the rehabilitation and capacity upgrade of Barham Bridge included 

approval to replace the existing bridgewood deck of the footway on the approach spans (spans 1 

and 5) with a new concrete deck on steel girders and to replace the existing timber deck on the 

footway of the truss spans with a “new engineered footway deck” the intention being to use FRP. 

The photographs below show an open mesh FRP boardwalk which was constructed in Ryde, Sydney 

in 2009 where clearly the material has been chosen for its visual amenity as well as its safety.  RMS 

considers that the use of this same open mesh FRP material for the new external footway on Barham 

Bridge would provide the optimal balance between safety and heritage requirements for this bridge. 

     
Photographs of Field of Mars Reserve Boardwalk, opened in 2009, located in Ryde, Sydney 



Appendix N: Pathway decking materials Multi 
Criteria Analysis option refinement  

  



Barham Koondrook Bridge Pedestrian Access Safety - Pathway Decking Materials

Multi - Criteria Analysis Preferred

Option Refinement
Option Rank 7 8 5 3 6 4 2 1

Objective Criteria Recycled Timber Decking New Timber Decking Bridgewood Ply Decking Concrete Decking Metal Chequer Plate Metal Grid/Mesh

Closed Fibre Reinforced 

Polymer (FRP) Mesh

Open Fibre Reinforced 

Polymer (FRP) Mini-mesh

Landscaping & visual amenity

Recycled timber decking has a high visual amenity 

when installed but deterioration over time 

generally necessitates treatments such as spray 

seal or rubber matting which reduce the aesthetic 

value.

Hardwood timber decking has a high visual 

amenity when installed but deterioration over 

time generally necessitates treatments such as 

spray seal or rubber matting which reduce the 

aesthetic value.

Bridgewood decking can be neatly detailed to be 

visually recessive, but delamination over time 

generally necessitates treatments such as spray 

seal or rubber matting with associated aesthetic 

impacts.

Concrete decking can be neatly detailed, but is 

visually obtrusive and does not integrate well into 

the local landscape.

Metal chequer plate is more difficult to detail neatly 

due to the necessity for thermal expansion gaps which 

tend to look more visually cluttered in steel than in 

concrete.

Metal grid or expanded metal mesh systems are 

sometimes used on pedestrian bridges, and can 

be neatly detailed and visually recessive.

Closed FRP Mesh decking is more difficult to 

detail neatly, and tends to be as visually 

obtrusive as concrete and does not integrate 

well into the landscape.

FRP Mini-mesh is used on pedestrian bridges 

and walkways, and can be neatly detailed 

and visually recessive.

Non-Aboriginal heritage

Recycled timber has heritage advantages as reuse 

of existing bridge fabric avoids its complete loss, 

and the new footway may relate in some ways to 

the original footway.  However, the external 

footway is a new addition and should be 

recognisable as such, and so using a traditional 

material would confuse interpretation of this 

bridge.

The use of hardwood timber would relate in some 

ways to the original footway. However, the 

external footway is a new addition and should be 

recognisable as such, and so using a traditional 

material may confuse interpretation of this 

bridge.

The use of a wood product may in some way 

relate to the original timber footway and the 

timber bridge, but only in a very limited way as it 

is made of softwood not hardwood with a 

considerably different look and feel.

The use of concrete does not relate very well to 

the original timber bridge, and excessive 

modifications would be required to strengthen 

the timber bridge in order to accommodate the 

additional weight of a concrete footpath.

The use of steel plate as a footway material does not 

relate very well to the original timber bridge, although 

steel made up a substantial amount of the original 

components of the bridge (both of the timber truss 

span and the steel lift span).

The use of an open mesh or grid system relates in 

part to the original timber decking system which 

had 10mm gaps between planks which would let 

sunlight through.  The use of steel relates to the 

bridge which has considerable quantities of steel.

The use of closed FRP mesh, being a modern 

material, means that the new footway will 

be recognisable as new.  However, the 

closed mesh is not visually recessive and 

detracts from the primary heritage structure.

The use of FRP mini-mesh, being a modern 

material, means that the new footway would 

be recognisable as new without detracting 

from the original.  The use of an open mesh 

relates in part to the original timber decking 

which had 10mm gaps between the planks 

which let the sunlight through.

Accessibility / Useability

The shrinking, swelling and warping of recycled  

timber decking creates unevenness which would 

cause difficulties for people in wheelchairs, 

gophers or in some types of shoes.  It would also 

cause difficulties for people with prams or 

walking sticks or people with a visual impairment.

The shrinking, swelling and warping of hardwood 

timber decking creates unevenness which would 

cause difficulties for people in wheelchairs, 

gophers or in some types of shoes.  It would also 

cause difficulties for people with prams or 

walking sticks or people with a visual impairment.

The delamination and ponding that occurs after 

rain would cause difficulties for some 

pedestrians, especially the elderly.  There is a risk 

of ponded water freezing and causing very 

slippery surfaces in winter.

There are no accessibility or useability problems 

in concrete footpaths on bridges.

Steel chequer plate decks can become slippery, 

especially when wet or frosty.

Metal grid or expanded metal mesh systems can 

become slippery when wet, and some systems 

have excessively large holes which would not be 

suitable for some shoe types.

There are no accessibility or useability 

problems in FRP footpaths on bridges.

There are no accessibility or useability 

problems in FRP footpaths on bridges.  The 

open mesh system is self draining and not 

susceptible to ponding.

Needs and expectations

Recycled timber decking does not meet the 

community expectation of a safe, hazard free 

crossing either immediately after installation or in 

the long term.

Hardwood timber decking does not meet the 

community expectation of a safe, hazard free 

crossing either immediately after installation or in 

the long term.

Plywood decking does not meet the community 

expectation of a safe, hazard free crossing, 

especially after wet weather.

A concrete footpath meets the community 

expectation of a safe, hazard free crossing.

Steel chequer plate decks do not meet the community 

expectation of a safe, hazard free crossing, especially 

after wet weather.  Steel is also susceptible to 

becoming excessively noisy, especially when used by 

motorised scooters.

Metal grid or expanded metal mesh systems do 

not meet the community expectation of a hazard 

free crossing, especially after wet weather.  They 

are also susceptible to becoming excessively 

noisy.

An FRP footpath meets the community 

expectation of a safe, hazard free crossing.

An FRP footpath meets the community 

expectation of a safe, hazard free crossing.

Disruption due to maintenance

Regular disruptions in the form of footpath 

closures would be necessary to give maintenance 

personnel access to minimise hazards inherent in 

this form of path.

Regular disruptions in the form of footpath 

closures would be necessary to give maintenance 

personnel access to minimise hazards inherent in 

this form of path.

Plywood decking requires replacement or anti-slip 

treatments occasionally, which cause disruptions 

to the community.

Minimal disruption due to maintenance. Steel chequer plate requires regular maintenance of 

anti-slip treatments, which would cause disruptions to 

the community.

Metal grid or expanded metal mesh systems 

require regular maintenance of anti-slip 

treatments, which would cause disruptions to the 

community.

Minimal disruption due to maintenance. Minimal disruption due to maintenance.  

Self draining footpath also reduces risk of 

accelerated deterioration of truss timber.

Strength

Of the traditional structural materials, NSW 

hardwood timber has the best strength to weight 

ratio.  However, difficulties arise in quality control 

and assurance when using recycled materials as 

this is not covered in a current RMS specification.

Of the traditional structural materials, NSW 

hardwood timber has the best strength to weight 

ratio.  It is sufficiently strong to take pedestrian 

loads while being sufficiently light to not 

overstress the primary structure.

Plywood decking is sufficiently strong to take the 

pedestrian loads while being sufficiently light not 

to overstress the primary structure.

While concrete is sufficiently strong to take the 

pedestrian loads, it is too heavy to be practical on 

the timber truss span or steel lift span, where 

significant strengthening and modifications would 

be required to accommodate the additional 

loads.

While steel chequer plate is sufficiently strong to take 

the pedestrian loads, it is too heavy to be practical on 

the timber truss span or steel lift span, where 

significant strengthening and modifications would be 

required to accommodate the additional loads.

Metal grid and expanded metal mesh systems are 

sufficiently strong to take the pedestrian loads 

while being sufficiently light not to overstress the 

primary structure.

FRP systems are sufficiently strong to take 

the pedestrian loads while being very 

lightweight and not overstressing the 

primary structure except that the closed 

system would attract some eccentric wind 

loads on the lift span.

FRP systems are sufficiently strong to take 

the pedestrian loads while being very 

lightweight and not overstressing the 

primary structure.

Practicality

There is no sustainable source of recycled timber 

for this bridge - the footway decking would 

deteriorate far more quickly than the other 

timber, and so would soon have to be replaced 

with non-recycled timber.

Hardwood timber shrinks with time, and so a 

'stick by stick' replacement of deteriorated timber 

exacerbates the risk of trip hazards, thereby 

leading to other measures such as replacement 

with other materials.

Due to the susceptibility of plywood to 

delamination with time, this proprietary product 

is sometimes not available and so is not a 

practical long term solution.

Due to the additional strengthening required to 

the timber truss spans and steel lift span, this is 

not practical for this bridge.

Due to the additional strengthening required to the 

timber truss spans and steel lift span, this is not 

practical for this bridge.

Metal grid and expanded metal mesh systems are 

readily available and practical to install.  

However, the anti-slip treatments may be 

impractical to maintain due to the environmental 

constraints over water.

FRP systems are readily available, widely 

used, and practical to install and maintain.

FRP systems are readily available, widely 

used, and practical to install and maintain.

Trip Hazards (requirements of BCA, 

AS 1428, AS 1657)

Recycled timber cannot be installed or 

maintained to meet code requirements for 

elimination of trip hazards.

Hardwood timber decking can be installed, but 

cannot be maintained to meet the requirements 

for elimination of trip hazards.

Plywood decking can be installed, but cannot be 

maintained to meet the requirements for 

elimination of trip hazards.

Concrete footpaths can be installed and 

maintained to meet all code requirements for 

elimination of trip hazards.

Steel chequer plate footpaths can be installed and 

maintained to meet all code requirements for 

elimination of trip hazards.

Metal grid and expanded metal mesh systems 

generally do not meet the requirements for 

elimination of trip hazards.

FRP footpaths can be installed and 

maintained to meet all code requirements 

for elimination of trip hazards.

FRP footpaths can be installed and 

maintained to meet all code requirements 

for elimination of trip hazards.

Slip Resistance (requirements of 

BCA, HB 197, AS/NZS 4663)

Recycled timber cannot be installed or 

maintained to meet code requirements for slip 

resistance unless a treatment is applied such as a 

spray seal or rubber matting which would reduce 

visual amenity.

Hardwood timber cannot be installed or 

maintained to meet code requirements for slip 

resistance unless a treatment is applied such as a 

spray seal or rubber matting which would reduce 

visual amenity.

Plywood decking cannot be installed or 

maintained to meet code requirements for slip 

resistance unless a treatment is applied such as a 

spray seal or rubber matting which would reduce 

visual amenity.

Concrete footpaths can be installed and 

maintained to meet all code requirements for slip 

resistance.

Metal is a naturally slippery material and so it has to be 

treated in various ways in order for it to be safe for 

pedestrians.  These treatments need to be maintained 

regularly.

Metal is a naturally slippery material and so it has 

to be treated in various ways in order for it to be 

safe for pedestrians.  These treatments need to 

be maintained regularly.

FRP footpaths can be installed and 

maintained to meet all code requirements 

for slip resistance.

FRP footpaths can be installed and 

maintained to meet all code requirements 

for slip resistance.

Use of vehicular carriageway

Pathway might not be used as designed by 

mobility scooters, cyclists or others who may 

prefer to use the travel lanes due to irregular 

decking.  This is an unacceptable road safety risk 

with no separation from vehicles.

Pathway might not be used as designed by 

mobility scooters, cyclists or others who may 

prefer to use the travel lanes due to irregular 

decking.  This is an unacceptable road safety risk 

with no separation from vehicles.

Pathway might not be used as designed by some 

people who may prefer to use the travel lanes 

due to the ponding on the footpath.  This is an 

unacceptable road safety risk with no separation 

from vehicles.

Concrete footpaths do not have inconveniences 

or hazards that may cause resistance to use.

Steel chequer plate footpaths would not generally 

cause such levels of inconvenience or hazard that 

would cause resistance to use.

Pathway might not be used as designed by some 

people who may prefer to use the travel lanes 

due to difficulties with the footpath.  This is an 

unacceptable road safety risk with no separation 

from vehicles.

FRP footpaths do not have inconveniences 

or hazards that may cause resistance to use.

FRP footpaths do not have inconveniences 

or hazards that may cause resistance to use.

Good   3

Fair    2

Poor   1

Environment

Safety

Legend

Community

Operability
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Introduction
Barham Koondrook Bridge is situated over the Murray River in South NSW. 
This report is a preliminary concept which shows considerations in architecturally lighting the bridge to enhance prestige and the safety for the users.
Initial calculations, luminaire selections and locations are also included in this report with examples of previous applications.

Site photo Section Sketch

Site photo

WORK IN PROGRESS
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Australian Standards
AS1158: Lighting for roads and public spaces

AUSTRALIAN STANDARDS 
 
AS1158
Australian Standards 1158 provides recommendations for Pedestrian and Vehicle lighting.

Pedestrian (P) Category parameters are indicated in AS1158.3.1:  based on three main criteria: pedestrian activity, 
risk of crime and need to enhance prestige.

Vehicle (V) Category parameters are indicated in AS1158.1.1: design objectives are for luminance, luminance 
uniformity, glare control, illuminance on intersections, limitation for upward light

Considering the surrounding of the area being primarily residential development, and the potential pedestrian level 
and crime rate, it is proposed that the lighting level for safety access to be designed to Category P3 and Category V3 
under Australian Standards AS1158.

WORK IN PROGRESS
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Precedent Images

1

5 6 7 8

2 3 4

1. Albert Tibby Cotter Bridge, NSW, Australia
2. Eleanor Schonell Bridge, QLD, Australia
3. Passerelle de la Paix, France
4. Roman Bridge, Cordoba, Spain

5. Chain Bridge, Budapest, Hungary
6. Ponte Rialto, Venice, Italy
7. La Sallaz Footbridge, Lausanne, Switzerland
8. Hohenzollern Bridge, Cologne, Germany

WORK IN PROGRESS
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3D Sketch Render

1

2

2

3

4

1. Handrail Lighting
2. Surface Mounted Asymmetric Luminaire
3. Horizontal Linear Accent Lighting
4. Vertical Linear Accent Lighting

WORK IN PROGRESS
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Cross section

2

1

4

11

32

4

5

6

1. Handrail Lighting
2. Surface Mounted Asymmetric Luminaire
3. Horizontal Linear Accent Lighting
4. Vertical Linear Accent Lighting

5. Uplighting to Bridge
6. Rail Lighting

WORK IN PROGRESS
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Preliminary Luminaire Spacing

Road lighting 
Typical spacing for V2 lighting: 28m complies to 0.75 luminance recommendation

Pedestrian lighting 
Typical spacing for P3 lighting: 1m complies 1.75 illuminance recommendation

Illuminance level

WORK IN PROGRESS
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Product Cutsheets

Exterior rated surface mounted luminaire 
for road lighting

We-ef OLV 344 LED

Wattage: 48W

Colour temperature: 3000K

Product in situ

Exterior rated spotlight for linear and 
horizontal accent

Meyer Superlight Nano

Wattage: 3W Superlight Nano 1, 40W 
Superlight Nano 4

Beam: Narrow

Colour temperature: 3000K

Product in situ

Exterior rated handrail lighting

HLS Gen 4 Handrail Lighting

Wattage: 1.5W

Beam: Asymmetric

Colourt temperature: 3000K

Product in sity

WORK IN PROGRESS
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Luminaires 

Type and Lcoation Description Picture Qty
Estimated Supply 
Cost per unit

20% wholesalers markup
Estimated Installation 
Cost per unit

Total unit supply and 
install

Estimated Total Supply & 
Installed Cost

XH1
Exterior Handrail Lighting

HLS Handrail PUK 8 $163.79 $196.55 $20.00 $216.55 $1,470.32

XW1
Exterior Surface mounted 
Downlight

WE-EF 20 $1,375.00 $1,650.00 $300.00 $1,950.00 $33,500.00

XS1  - Exterior Spotlight Meyer Superlight Nano 2 32 $784.99 $941.99 $300.00 $1,241.99 $34,719.68

XS2 - Exterior Spotlight Meyer Superlight Nano 3 4 $969.70 $1,163.64 $300.00 $1,463.64 $5,078.80

Controllers and Drivers 1 $4,000.00 $4,800.00 $301.00 $5,101.00 $4,301.00

$7,906.98

Date 17.05.16 Current Total $86,977

10% Contingency

Preliminary Pricing

WORK IN PROGRESS
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Our Ref: 1610202aR Barham Bridge- S60 Assessment Report copy
Your Ref: -

12th February 2017

BARHAM BRIDGE
S60 ASSESSMENT
1. EXECUTIVE SUMMARY
It is recommended that the S60 Application be 
granted for the modification of the bridge to allow 
the installation of the pedestrian walkway. It is also 
our evaluation that the modifications to the bridge 
being proposed to facilitate the installation of the 
walkway would not detract from the State Heritage 
Listing of the asset. 

2. INTRODUCTION
Shreejiconsultant has been engaged by the Roads and Maritime Services (RMS) to conduct an independent 
review of the S60 Application for the modifications to Barham Bridge, that has been presented to the Office 
of Environment and Heritage (OEH). A site visit to Barham was carried out on the 2nd of February by Sumeer 
Gohil(Shreejiconsultant), accompanied by Mr Alan Pottie(RMS), Daniel Francis(RMS) & Peter Rands(RMS). 

The proposal  seeking a S60 approval involves addition of a new pedestrian walkway onto Barham Bridge. It 
is proposed to install the walkway onto the existing bridge structure to facilitate better movement of 
pedestrians across the bridge. This need for the walkway was highlighted by repeated requests from the  
communities of Barham and Koondrook wanting a safer link between the two towns and confirmed by the 
RMS with their traffic safety audits.

3. DISCUSSION OF S60 PROPOSAL 
The evaluation of the S60 Proposal in this report has been based on a review of the proposal with respect to 
the clauses used for the listing of the item for SHR listing. As such a final recommendation of the works with 
respect to the effect of the SHR, can be provided after evaluation. The SHR listings are provided below 
( taken directly from the NSW Heritage Website), followed by our comments.

SHR Criteria a) Historical significance
The Barham Bridge has historical significance as a rare example of a type of bridge which shows the 
evolving pattern of bridge design in Australia. The De Burgh timber bridge was only built for a brief period 
between 1899 and 1904. There are only nine remaining, and only two associated with lift spans, Barham and 
Cobram. These two bridges are also the only examples of ‘De Burgh’ lift spans. The bridge was built by 
Monash and Anderson. The bridge has historical significance through the association of John Monash with 
the bridge. Monash is arguably both one of Australia’s most famous engineers, as well  as one of the 
country’s most famous soldiers.

• The addition of the walk way to the bridge does not modify the design of the bridge to the extent that the 
structural design of the bridge is modified detracting from the factors making it historically significant. The 
configuration of the spans are still the same as they were when originally designed. 

mail
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SHR Criteria c) Aesthetic significance
The Barham bridge has aesthetic significance due to its outstanding setting and landmark qualities. The 
bridge provides a gateway to NSW and the town of Barham. It dominates the towns due to its height and 
mass, providing the major landmark in the district. The setting is particularly fine, situated on the edge of the 
town and crossing the river amidst parklike lands and trees.

• Various options for the location of the pedestrian walkway have been evaluated by the RMS, these include 
new locations for stand alone bridges or modifications of the existing bridge to try to mitigate the safety 
factors associated with the pedestrian walkway in its current configuration. The details of these options are 
not be discussed in detail  in this report but are discussed in detail  in the RMS documentation provided with 
the SOHI. The decision to include the pedestrian walkway within the existing bridge, whilst altering the 
appearance of the bridge from its original design, is the most appropriate solution for allowing pedestrians 
safe passage across the river. Construction of a new pedestrian bridge at another location would detract 
from the aesthetic  appeal of Barham Bridge, two competing elements would be present in the landscape, 
detracting from the aesthetic significance of the bridge in the landscape.

• Construction of a modified walkway within the bridge structure as it is currently, does not provide a solution 
that satisfies current work health and safety guidelines or leaves an unacceptable level of risk to 
pedestrians. Safety is a factor that shouldn’t be compromised, as such these options are not considered 
acceptable.

• By providing a safe passage across the bridge, with an open material used for the walkway, the 
construction of the bridge can be viewed in a more relaxed and complete manner allowing for the technical  
aspects of the bridge to be fully appreciated. Construction of the pedestrian walkway will enhance the 
ability of the public to view the aesthetic and technical aspects of the bridge. 

• The addition of the sway braces to the new walkway, whilst not in the form of the original braces present on 
the bridge, are of a similar design to the braces installed on other truss bridges. As such the addition of 
these elements does not detract from the heritage significance of the aesthetic appeal of the bridge. It 
would be recommended however to remove the cut outs from the sway braces so that the appearance of 
these elements is similar to original  steel  structures of this era, not making them appear Victorian which 
could possible confuse the design origins of the structure. 

•

mail
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These cutouts from the sway braces are
recommended to be removed, allowing the 
braces to have a more solid appearance 
which is consistent with design of braces 
from the era. (image from RMS SOHI)



• The use of FRP as a walkway material, although this material may be different to the choice originally 
requested by the OEH for the walkway material, the FRP is a far superior material for durability and the 
ability to provide a safe walkway. The use of the open mesh structure for the walkway material  is also an 
acceptable solution as it provides a recessive, sympathetic material for the walkway, whilst providing a 
clear distinction that the walkway is not of original construction.

SHR Criteria d) Social significance
The Barham bridge has high significance to the local and district residents as the gateway between Barham 
and Koondrook, NSW and Victoria. As the towns are not large there is considerable commuting across the 
bridge for services that are not duplicated in both towns. The bridge also provides a focal  point between town 
and river. The river is the main geographical feature in the area, and the centre for most recreation. The 
bridge acts as a reminder of river transport and attracts large crowds wherever river traffic passes through. 
For example, one lady, who has seen hundreds of river boats pass through he bridge, still  rushes to see 
each new opening.

• The bridge acts as a living connection between the communities of Barham and Koondrook. It provides a 
unifying function between the two communities, construction of a seperate bridge would act as a dividing 
factor between the two communities detracting from the social significance of  the bridge.

• By improving the connection between the two communities for the pedestrians, the modification of the 
bridge would strengthen the social  significance of the bridge. The strengthening of the social significance 
of the bridge to the community will  also allow the bridge to remain a relevant and functioning piece of the 
community allowing it to remain true to its original function as a piece of infrastructure for future 
communities.

4. ADDITIONAL MAINTENANCE ITEMS FOR CONSIDERATION
As part of the required maintenance of the structure several  other items require remediation on the bridge, 
but are not documented in previous submissions include the procedures listed below, comments on the 
proposed works are also provided.

• Replacing corroded webbing in both the iron pylons under the lift span

• These works are essential  in maintaining the stability of the bridge structure, replacement of these 
materials with modern better suited materials for the environment that they are installed in, will  in the 
longer term provide a better outcome for the bridge. 

• Upgrading and replacing the removable mechanical components of the lift span, including the sheaves, 
shafts, bearings, drive wheel if required, support blocks

• Replacement of these items is critical for the operation of the lift span, changing the material  type from 
the original to a modern material  which is more durable and non corrosive will produce a better 
outcome for the structure in the long term. 

• Upgrading personnel ladder access from bridge deck to lift span operating platform at top of tower

• These are essential works to allow access to the areas safely for the workers. 

• Removing existing lead paint by grit blasting and repainting of lift span towers

• Routine maintenance works required to prevent damage to the structure.
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These proposed works do not cause a significant change to the heritage significance of the bridge, and are 
considered to be routine maintenance procedures.

5. RECOMMENDATION
We can confirm the following recommendations:

• The pedestrian walkway should be installed as detailed by the RMS, with the following comments:

• The sway braces should be modified to have the cut out removed from the design

• The walkway floor material should be the open mesh FRP material suggested by the RMS

• The maintenance works proposed should all be carried out during this remediation of the bridge. 

We do not consider any of the proposed works to have unacceptable impacts on Barham Bridge. 

When the works are reviewed in respect of the criteria that is used to evaluate the State Heritage Listing of 
the bridge, we find that there are no significant changes to the criteria that would reduce the significance of 
the bridge. It is possible to say that the proposal would increase the social  significance and technical 
significance of the bridge reinforcing the listing the bridge as a State Heritage listed item .

In conclusion, the Heritage Council, should under delegation approve the application to install the walkway to 
the bridge. 

Sumeer Gohil
for shreeji consultant p/l

mail

ABN 94 095 027 320

1610202aR Barham Bridge- S60 Assessment Report copy:4  of  4



 

 

 

 rms.nsw.gov.au 

 contactus@rms.nsw.gov.au 

 Customer feedback 
Roads and Maritime 
Locked Bag 928, 
North Sydney NSW 2059 


	Barham Bridge Addendum REF FINAL signed by Sam Millie 22-05-2017 combined all Appendices
	Barham Bridge Addendum REF FINAL signed by Sam Millie 22-05-2017

	Barham footway Decision Memo Addendum REF approval_23_5_2017
	Page 1
	Page 2
	Page 3

	Barham Bridge Addendum REF FINAL signed by Sam Millie 22-05-2017 combined all Appendices
	Barham Bridge Addendum REF FINAL_Appendix A Drawings of proposed footway
	Barham Bridge Addendum REF FINAL signed by Sam Millie 22-05-2017 combined all Appendices
	Tree Report-Roads and Maritime Service NSW-MR 319-Thule Rd Barham-Shaun Learmonth-02022017
	Barham Bridge Addendum REF FINAL signed by Sam Millie 22-05-2017
	Barham Bridge proposed external pathway SOHI
	Barham ped_SOHI_Appendices
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Appendix D.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

	Appendix K.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48

	Appendix L.pdf
	KA812HCSW1_B
	KA812HCSW2_B
	KA812HCSW3_B
	KA812HCSW4_B
	KA812HCSW5_B
	KA812HCSW6_B

	Appendix I_16-07 Barham Koondrook Bridge - rev C.pdf
	CONTENTS
	APPENDIX A - Barham Bridge Lighting Preliminary Concept Design

	AUDIT REPORT SW 16 319 04.pdf
	MR319–0km to 0.2km North of Southern Abutment
	of Murray River at Barham
	(EXISTING ROAD)
	PROJECT NO SW 16 319 04
	INTRODUCTION
	Description of Project
	Aims of Audit
	Audit Process
	Meeting Details

	AUDIT SUMMARY
	RISK LEVELS
	ROAD SAFETY RISKS TABLE
	General Observations
	Road Safety Deficiency Table

	FORMAL STATEMENT
	Road Safety Audit Responses



	Barham Bridge Addendum REF FINAL signed by Sam Millie 22-05-2017
	1610202bR Barham Bridge- S60 Assessment Report
	Barham Bridge Addendum REF FINAL signed by Sam Millie 22-05-2017




