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CONFLICT OF INTERESTS 

What is a “Conflict of Interests” - A conflict of interests can be of two types: 

Pecuniary - an interest that a person has in a matter because of a reasonable likelihood or 
expectation of appreciable financial gain or loss to the person or another person with whom the 
person is associated.  

Non-pecuniary – a private or personal interest that a Council official has that does not amount to a 
pecuniary interest as defined in the Code of Conduct for Councillors (eg. A friendship, membership 
of an association, society or trade union or involvement or interest in an activity and may include 
an interest of a financial nature). 

Remoteness – a person does not have a pecuniary interest in a matter if the interest is so remote 
or insignificant that it could not reasonably be regarded as likely to influence any decision the 
person might make in relation to a matter or if the interest is of a kind specified in the Code of 
Conduct for Councillors. 

Who has a Pecuniary Interest? - a person has a pecuniary interest in a matter if the pecuniary 
interest is the interest of the person, or another person with whom the person is associated (see 
below). 

Relatives, Partners - a person is taken to have a pecuniary interest in a matter if: 

• The person’s spouse or de facto partner or a relative of the person has a pecuniary interest 
in the matter, or 

• The person, or a nominee, partners or employer of the person, is a member of a company or 
other body that has a pecuniary interest in the matter. 

N.B. “Relative”, in relation to a person means any of the following: 

(a) the parent, grandparent, brother, sister, uncle, aunt, nephew, niece, lineal descends or adopted 
child of the person or of the person’s spouse; 

(b) the spouse or de facto partners of the person or of a person referred to in paragraph (a) 

No Interest in the Matter - however, a person is not taken to have a pecuniary interest in a matter: 

• If the person is unaware of the relevant pecuniary interest of the spouse, de facto partner, 
relative or company or other body, or 

• Just because the person is a member of, or is employed by, the Council. 

• Just because the person is a member of, or a delegate of the Council to, a company or other 
body that has a pecuniary interest in the matter provided that the person has no beneficial 
interest in any shares of the company or body. 

Disclosure and participation in meetings 

• A Councillor or a member of a Council Committee who has a pecuniary interest in any matter 
with which the Council is concerned and who is present at a meeting of the Council or 
Committee at which the matter is being considered must disclose the nature of the interest to 
the meeting as soon as practicable. 

• The Councillor or member must not be present at, or in sight of, the meeting of the Council or 
Committee: 

(a) at any time during which the matter is being considered or discussed by the Council or 
Committee, or 



 

 

(b) at any time during which the Council or Committee is voting on any question in relation 
to the matter. 

No Knowledge - a person does not breach this Clause if the person did not know and could not 
reasonably be expected to have known that the matter under consideration at the meeting was a 
matter in which he or she had a pecuniary interest. 

Non-pecuniary Interests - Must be disclosed in meetings. 

There are a broad range of options available for managing conflicts & the option chosen will 
depend on an assessment of the circumstances of the matter, the nature of the interest and the 
significance of the issue being dealt with.  Non-pecuniary conflicts of interests must be dealt with in 
at least one of the following ways: 

• It may be appropriate that no action be taken where the potential for conflict is minimal.  
However, Councillors should consider providing an explanation of why they consider a 
conflict does not exist. 

• Limit involvement if practical (eg. Participate in discussion but not in decision making or vice-
versa).  Care needs to be taken when exercising this option. 

• Remove the source of the conflict (eg. Relinquishing or divesting the personal interest that 
creates the conflict) 

• Have no involvement by absenting yourself from and not taking part in any debate or voting 
on the issue as of the provisions in the Code of Conduct (particularly if you have a significant 
non-pecuniary interest) 

Committee members are reminded that they should declare and manage all conflicts of 
interest in respect of any matter on this Agenda, in accordance with the Code of Conduct.  

RECORDING OF VOTING ON PLANNING MATTERS 

Clause 375A of the Local Government Act 1993 – Recording of voting on planning matters 

(1) In this section, planning decision means a decision made in the exercise of a function of a 
council under the Environmental Planning and Assessment Act 1979: 

(a) including a decision relating to a development application, an environmental planning 
instrument, a development control plan or a development contribution plan under that Act, 
but 

(b) not including the making of an order under that Act. 

(2) The general manager is required to keep a register containing, for each planning decision 
made at a meeting of the council or a council committee, the names of the councillors who 
supported the decision and the names of any councillors who opposed (or are taken to have 
opposed) the decision. 

(3) For the purpose of maintaining the register, a division is required to be called whenever a 
motion for a planning decision is put at a meeting of the council or a council committee. 

(4) Each decision recorded in the register is to be described in the register or identified in a 
manner that enables the description to be obtained from another publicly available document 
and is to include the information required by the regulations. 

(5) This section extends to a meeting that is closed to the public.  

https://www.byron.nsw.gov.au/Council/About-Byron-Shire-Council/Policies/Code-of-Conduct


 

 

OATH AND AFFIRMATION FOR COUNCILLORS 

Councillors are reminded of the oath of office or affirmation of office made at or before their first 
meeting of the council in accordance with Clause 233A of the Local Government Act 1993. This 
includes undertaking the duties of the office of councillor in the best interests of the people of 
Byron Shire and the Byron Shire Council and faithfully and impartially carrying out the functions, 
powers, authorities and discretions vested under the Act or any other Act to the best of one’s ability 
and judgment. 
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BUSINESS OF MEETING  

 

1. APOLOGIES 

2. DECLARATIONS OF INTEREST – PECUNIARY AND NON-PECUNIARY  

3. ADOPTION OF MINUTES FROM PREVIOUS MEETINGS 

3.1 Adoption of Minutes from Previous Meeting ....................................................... 6 

 

4. STAFF REPORTS  

Infrastructure Services 

4.1 Federation Bridge Debris Contol Measures ...................................................... 15 
4.2 North Byron Sky Pump Proposal ...................................................................... 74 
4.3 Byron Drainage Upgrade Strategy .................................................................... 81 
4.4 Byron Shire Post 2022 Flood Analysis Update ................................................. 89      
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ADOPTION OF MINUTES FROM PREVIOUS MEETINGS 

 

Report No. 3.1 Adoption of Minutes from Previous Meeting   

Directorate: Infrastructure Services 

Report Author: Dominika Tomanek, Executive Assistant Infrastructure Services  5 

File No: I2023/678 

 

    

 

RECOMMENDATION:  10 

That the minutes of the Floodplain Management Advisory Committee Meeting held 
on 14 February 2023 be confirmed.  

 

 

Attachments: 15 
 
1 Minutes 14/02/2023 Floodplain Management Advisory Committee, I2023/168 , page 9⇩   

   
  

FLOOD_16052023_AGN_1661_AT_ExternalAttachments/FLOOD_16052023_AGN_1661_AT_Attachment_11149_1.PDF
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Report 

The attachment to this report provides the minutes of the Floodplain Management 
Advisory Committee Meeting of 14 February 2023 .   

 

Report to Council 5 

The minutes were reported to Council on 23 March 2023.  

Comments 

In accordance with the Committee Recommendations, Council resolved the following:  

23-091 Resolved that Council adopts the following Committee Recommendations: 

Report No. 4.1 Byron Shire Council-Strategic Fill Policy 

Committee Recommendation 4.1.1  

That the Floodplain Management Advisory Committee advises Council:  

1. That committee members will meet between quarterly meetings to 
consider;  

 a) changes to strengthen Chapters B14 and C2 of the 2014 Byron 
Shire Council Development Control Plan in relation to Fill on 
Floodplains; 

 b) the value of a broader Policy that goes beyond what the DCP can 
achieve in limiting Fill on Floodplains;  

 and that the support of appropriate planning staff would be greatly 
appreciated in such considerations.  

2. To resolve that the 2014 Byron Shire Council Development Control Plan 
should be updated as a priority each and every time a Floodplain Risk 
Management Study is created or updated within the Shire or across our 
Shire boundaries (eg the Tweed – Byron Coastal Creeks Flood Study of 
2010).   

3. To update the 2020 North Byron Floodplain Risk Management Study as 
soon as possible to reflect the February 2022 flood event.   

4. To update the 2020 North Byron Floodplain Risk Management Plan as 
soon as possible to reflect changes caused by the February 2022 flood 
event. 
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23-092 Resolved that Council adopts the following Committee Recommendation: 

Report No. 4.2 Modelling of Various Flow Scenarios at South Golden 
Beach 

Committee Recommendation 4.2.1  

That Council includes in the information it will disseminate under AGRN1012 -
Local Government Recovery Grant Program results of a basic review of 
extracting water from the floodplain north of New Brighton.   

23-093 Resolved that Council adopts the following Committee Recommendations: 

Report No. 4.3 Hydrology Inputs to the North Byron 2020 Flood Model 

Committee Recommendation 4.3.1 

That Council: 

1. Notes that all catchment inflows are included in the Council adopted North 
Byron Flood Risk Management Study; and 

2.     Includes in the information it will disseminate under Local Government 
AGRN1012 - Recovery Grant Program results discussed by WMA in Attachment 
1 of this report. 

23-094 Resolved that Council adopts the following Committee Recommendations: 

Report No. 4.4 Byron Shire Post 2022 Flood Analysis Update 

Committee Recommendation 4.4.1  

That Council: 

1. Notes the report to the Floodplain Management Advisory Committee; and 

2. Circulates the 2022 Flood Analysis Reports as soon as they are available 
and then call an extraordinary Committee meeting to consider the reports.   
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Minutes of Meeting 

Floodplain Management Advisory 
Committee Meeting 

Venue Conference Room, Station Street, Mullumbimby 

Date Tuesday, 14 February 2023 

Time 9.00am 

 

 

 

 : 
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Minutes of the Floodplain Management Advisory Committee Meeting held on 
Tuesday, 14 February 2023 

File No: I2023/168 

PRESENT: Cr M Lyon (Mayor), Cr D Dey 

 

Staff: James Flockton (Infrastructure Planning Coordinator) 

Scott Moffett (Flood and Drainage Engineer) 

 Dominika Tomanek (Minute Taker)  

 

Community: Karl Allen, Matthew Lambourne, Steven Harris, Catherine 
Lane,  

 

Cr Lyon (Chair) opened the meeting at 9:09AM and acknowledged that the meeting was 
being held on Bundjalung Country. 

ATTENDANCE VIA AUDIO-VISUAL LINK:  

Cr C Coorey 

Martin Rose (Dept of Planning and Environment) 

Rebecca Brewin 

Robert Crossley 

APOLOGIES:  

Phil Holloway (Director Infrastructure Services) 

Ziwar Sattouf 

Chad Ellis 

DECLARATIONS OF INTEREST – PECUNIARY AND NON-PECUNIARY 

There were no declarations of interest. 
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ADOPTION OF MINUTES FROM PREVIOUS MEETINGS 

Report No. 3.1 Adoption of Minutes from Previous Meeting 
File No: I2023/156 
 
Committee Recommendation:  

That the minutes of the Floodplain Management Advisory Committee Meeting held on 11 
October 2022 be confirmed.  (Lyon/Dey)  

The recommendation was put to the vote and declared carried. 

BUSINESS ARISING FROM PREVIOUS MINUTES 

There was no business arising from previous minutes. 

PROCEDURAL MOTION 

Committee Recommendation:  

That Committee change the order of business to deal with Reports 4.2 and 4.1; 4.3; 4.4 
next on the Agenda.                  (Lyon/Dey)  
The recommendation was put to the vote and declared carried. 
 

 
STAFF REPORTS - INFRASTRUCTURE SERVICES 

Report No. 4.1 Byron Shire Council-Strategic Fill Policy 
File No: I2023/113 
 
Committee Recommendation:  

That the Floodplain Management Advisory Committee advises Council:  
 

1. that committee members will meet between quarterly meetings to consider  
a) changes to strengthen Chapters B14 and C2 of the 2014 Byron Shire Council   

Development Control Plan in relation to Fill on Floodplains and  
 

b) the value of a broader Policy that goes beyond what the DCP can achieve in limiting 
Fill on Floodplains,  

 
and that the support of appropriate planning staff would be greatly appreciated in such 
considerations.  
 

2.  to resolve that the 2014 Byron Shire Council Development Control Plan should be 
updated as a priority each and every time a Floodplain Risk Management Study is 
created or updated within the Shire or across our Shire boundaries (eg the Tweed – 
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Byron Coastal Creeks Flood Study of 2010).   
 

3. to update the 2020 North Byron Floodplain Risk Management Study as soon as 
possible to reflect the February 2022 flood event.   

 
4.  to update the 2020 North Byron Floodplain Risk Management Plan as soon as 

possible to reflect changes caused by the February 2022 flood event.   

(Lyon/Coorey)  
The recommendation was put to the vote and declared carried. 
 

 
Report No. 4.2 Modelling of Various Flow Scenarios at South Golden Beach 
File No: I2023/89 
 
Committee Recommendation:  

That Council includes in the information it will disseminate under AGRN1012 -Local 
Government Recovery Grant Program results of a basic review of extracting water from 
the floodplain north of New Brighton.        (Crossley/Dey)  

The recommendation was put to the vote and declared carried. 
 

 
Report No. 4.3 Hydrology Inputs to the North Byron 2020 Flood Model 
File No: I2023/88 
 
Committee Recommendation:  

That Council: 
 

1. Notes that all catchment inflows are included in the Council adopted North Byron 
Flood Risk Management Study. 
 

2. Includes in the information it will disseminate under Local Government Recovery 
Grant Program results discussed by WMA in Attachment 1 of this report.  

(Lyon/Dey)  
The recommendation was put to the vote and declared carried. 
 

 
Councillor Coorey left the meeting at 10:44AM.  
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Report No. 4.4 Byron Shire Post 2022 Flood Analysis Update 
File No: I2023/67 
 
Committee Recommendation:  

That Council: 

1. Notes the report to the Floodplain Management Advisory Committee. 
 

2. Circulates the 2022 Flood Analysis Reports as soon as they are available and then 
call an extraordinary committee meeting to consider the reports. 

(Lambourne/Harris)  
The recommendation was put to the vote and declared carried. 

 

There being no further business the meeting concluded at 11:03AM. 
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STAFF REPORTS - INFRASTRUCTURE SERVICES 

 

Report No. 4.1 Federation Bridge Debris Contol Measures 

Directorate: Infrastructure Services 

Report Author: Scott Moffett, Drainage & Flood Engineer, IS - Works - 5 
Infrastructure Planning  

File No: I2023/651 

Summary: 

Byron Shire Council (BSC) has commissioned Arcadis to undertake an assessment of 
possible control measures (structural or otherwise) to resolve the issues associated with 10 
accumulation of debris under Federation Bridge.  

This report discusses the outcomes of the options investigation and shows that option 3 is 
the preferred option. 

Council staff and Arcadis will present the project to the Floodplain Advisory Committee. 

    15 
 

 

RECOMMENDATION:  

That the Floodplain Management Advisory Committee notes the attached report, the 
presentation and approves the preferred option 3 in accordance with the multi 20 
criteria analysis detailed within Attachment 1 (E2023/41906) Federation Bridge 
Debris Control Options Assessment 

Attachments: 
 
1 0005-30156205-AAS-01- Federation Bridge Debris Control - Stage 1 Options Assessment - 25 

SENT 27th April 2023, E2023/41906 , page 18⇩   

   
  

FLOOD_16052023_AGN_1661_AT_ExternalAttachments/FLOOD_16052023_AGN_1661_AT_Attachment_11141_1.PDF
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Report 

Byron Shire Council (BSC) have commissioned Arcadis to undertake an assessment of 
possible control measures (structural or otherwise) to resolve the issues associated with 
accumulation of debris under Federation Bridge.  

Stage 1 of the project provides the options assessment and recommended option to then 5 
be carried forward into Stages 2 and 3, design and implementation.  

Federation Bridge is a multi-span bridge on Murwillumbah Road that crosses Brunswick 
River in Mullumbimby, NSW and connects the eastern and western sides of Mullumbimby 
township and Billinudgel township to the north.  

The requirement for debris controls measures for Federation Bridge to be investigated, 10 
were based on one of the recommended outcomes given in the North Byron Floodplain 
Risk Management Plan (FRMP) (WMA, 2020a).  Due to the substantial community support 
for debris control measures, implementing debris control measures for Federation Bridge 
was adopted as a high priority in the North Byron FRMP.  

The first stage was to undertake the options assessment, via a Multi-Criteria Analysis 15 
(MCA) process to determine the most viable debris control measure’s available in order to 
minimise the debris accumulation under Federation Bridge, and to reduce the impact of 
debris especially during flood events.  

Attachment 1 provides an overview and the outcomes of the options assessment 
investigation. The report nominates option 3 as the preferred option. 20 

Key issues 

Structural options versus non-structural options have been assessed.  All structural 
options came with downsides therefore a non-structural options has been recommended 
within the report. 

Options  25 

1) Structural: Debris fins 

2) Structural: Debris sweeper 

3) Camphor Laurel management and bush regeneration (preferred option) 

4) Targeted Flood Event Management 

5) Periodic Removal and habitat creation 30 

6) Business as Usual - do nothing 
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Next steps 

• Attachment 1 provides the outcome of the options assessment. Option 3 is shown 
to be the preferred option based on the MCA. 

• Explore potential fundings options and develop a business case, which outlines 
flood mitigation benefits as well as wider environmental and community benefits. 5 

Legal/Statutory/Policy Considerations 

The Floodplain Development Manual supports the policy and guides councils through the 
floodplain risk management process.  The manual helps councils develop and implement 
local floodplain risk management plans and outlines the technical assistance provided by 
the NSW Government. 10 

The manual details the roles and responsibilities of various NSW agencies and includes 
information on: 

• the preparation of flood studies, floodplain risk management studies and plans 
• floodplain risk management options 
• flood planning levels and areas 15 
• hydraulic and hazard categorisation 
• emergency response planning. 

 

The manual was gazetted in 2005 as the manual relating to the development of flood-liable 
land for the purposes of section 733 of the Local Government Act 1993. 20 

Financial Considerations 

Refer to attached report. Further funding will be required for the construction or on ground 
works stage. 

Consultation and Engagement 

Key stakeholder consultation was undertaken as part of this project.  This included all 25 
State and Federal agencies including the Environmental Protection Agency (EPA), 
Transport for NSW, Martine Services, Fisheries in additional to Councils bush regeneration 
team. 
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Executive Summary 

Byron Shire Council (BSC) has commissioned Arcadis to undertake an assessment of possible control 

measures (structural or otherwise) to resolve the issues associated with accumulation of debris under 

Federation Bridge. This report is the first Stage (1) of several and provides the options assessment and 

recommended option to then be carried forward into design and implementation (Stages 2 and 3).  

Federation Bridge is a multi-span bridge on Murwillumbah Road that crosses Brunswick River in 

Mullumbimby, NSW and connects the eastern and western sides of Mullumbimby township and Billinudgel 

township to the north.  

The requirement for debris controls measures for Federation Bridge to be investigated, were based on one of 

the recommended outcomes given in the North Byron Floodplain Risk Management Plan (FRMP) (WMA, 

2020a). Due to the substantial community support for debris control measures, implementing debris control 

measures for Federation Bridge and Billinudgel Railway Bridge was adopted as a high priority in the North 

Byron FRMP.   

The purpose of this document is to undertake the options assessment, via a Multi-Criteria Analysis (MCA) 

process to determine the most viable debris control measure(s) available in order to minimise the debris 

accumulation under Federation Bridge, and to reduce the impact of debris especially during flood events.  

Key Constraints Guiding Analysis 

Federation Bridge 

• Federation Bridge is situated on a slight bend of Brunswick River and is skewed; river flows are not

directly parallel to the river. Structural options will need to take this into account and may impact the

effectiveness of the option.

• Federation Bridge is located on Mullumbimby Road is a key road, connecting the Mullumbimby

Township to Billinudgel.

Heritage 

• Federation Bridge is in the heritage schedule (European) of the Council’s Local Environment Plan

(BSC, 2014).

Community amenity 

• The navigability of Brunswick River particularly important amenity as many paddle or boat along its

length.

• Palm Park and Heritage Park located in the eastern foreshore and a boat ramp is located just

downstream of Federation Bridge.

Environment 

• The study area has several environmental constraints. Brunswick River is classified as a Key Fish

Habitat and is a wildlife corridor. On the foreshore, there are pockets of High Value Vegetation and

EPBC Threatened Ecological Communities. Additionally, Koala Habitats and Flying Fox Camps are

located just upstream of Federation Bridge.

Assets and Infrastructure 

• A water main is located on the upstream side of Federation Bridge, extending along the span of the

bridge.

Authority Stakeholders 
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• Brunswick River is Crown Waterway; any work needs be approved RMS Waterway Operations and

any impacts to the Environment approved by the EPA. Additionally, the foreshore includes private

land holders, and BSC owned and managed Crown Lands.

• Federation Bridge itself is a TfNSW owned and operated asset.

Sources of debris 

East bank upstream of Federation Bridge is a popular site for illegal camping, which has been a source of 

anthropogenic debris. Further upstream in Azlea Street and Riverside Drive is also a problem area for illegal 

dumping.  

However, the bulk of the debris accumulated by Federation Bridge is observed as woody debris. Confirmed by 

an Arcadis site visit and by the BSC Bush Regeneration team, who noted that the majority of woody debris in 

the river were dead Camphor Laurels, which have accumulated significantly in the river due to being poisoned 

on the riverbank as an uncontrolled and unauthorised means for removal.  

Options Assessment 

The options were developed through extensive consultation with BSC teams and external stakeholders and 

solutions which have been implemented globally. A holistic approach to the options identification was 

developed looking at onsite structural, source control (embankment and instream), community and 

regeneration involvement. Initially a Long List was developed for all possible options, which was then 

shortened based on feedback on constraints from internal and external project stakeholders. The Short List 

included five possible options and a Business as Usual (do nothing) solution, and are given below:  

Short List of Options 

Option 1 Structural: Debris fins 

Downstream and/or upstream triangular structure to direct debris away from the Bridge, attached vertically at 
bridge piers. Debris fins allow debris to continue traveling in the flow in a directed manner by enabling 
realignment of debris. For Federation Bridge, this will reduce blockage as the piers are skewed to the upstream 
flows. Some debris removal is required to ensure fins are clear. 

Option 2 Structural: Debris sweeper 

Vertically aligned polyurethane cylinders which rotate freely. Sweepers are attached to the piers where debris 
accumulates upstream and downstream side of a structure to direct debris downstream. Periodic debris removal 
is required to ensure the debris sweeper is clear and free to rotate.  

Option 3 Camphor Laurel management and bush regeneration 

This option targets the removal of Camphor Laurel, much of which have been poisoned and are dead on the 
foreshore, contributing to significant to woody debris entering Brunswick River. After the initial effort of Camphor 
Laurel removal, ongoing bush regeneration activities can address long term erosion control to further minimise 
debris. This is supplemented by community awareness and Landcare engagement for safer and effective 
methods of Camphor Laurel Management. Additionally, manual debris removal at Federation Bridge is expected 
on a as-needed basis, however, it is anticipated the need will become less frequent as the foreshore is 
regenerated.  

Option 4 Targeted Flood Event Management 

This option aims to minimise the accumulation of debris at Federation Bridge by removing man made and 
woody debris on foreshores before a forecasted flood event or rainy season at Federation Bridge. Additionally, 
prompt post flood event debris removal ensures debris does not enter the river during a subsequent flood event. 

Option 5 Periodic Removal and habitat creation 

This option removes debris on mainly on the foreshore (anthropogenic and woody debris) on a scheduled basis. 
The woody debris is redistributed for the benefit of in-river habitat creation or erosion control.  

Option 0 Business as Usual - do nothing 
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Short List of Options 

Operational maintenance of Brunswick River is managed by Road and Maritime Services to maintain 
navigability. Council has no existing debris process as it is not under Council jurisdiction. Any debris removal on 
the foreshores is not captured as a flood mitigation benefit.  

The above options were seen as most viable for the site and most likely to succeed, and incorporates different 

approaches for controlling debris including structural, source control and ongoing maintenance.   

An MCA was then applied to the defined Short List, with the following criteria and objectives: 

1. Financially Responsible: economic feasibility of the option

2. Right Infrastructure and People: effectiveness, safety, complexity and environmental constraints

3. Satisfied Customers and Stakeholders: community and authority stakeholder satisfaction of the

solution.

The outcomes of the MCA are outlined in the graph below. 

Satisfied Customers and Stakeholders Right Infrastructure and People Financially Responsible 

Recommendations 

Based on the MCA outcome, Option 3 Camphor Laurel Management and Bush Regeneration has scored the 

highest out of the five options and the Business as Usual. Although this option has a high initial cost outlay, 

the likelihood of securing funding is high. Additionally, this solution scored the highest out all solutions for its 

effectiveness – addressing the woody debris at the source, preventing debris loads entering Brunswick River. 

Other management options, Options 4 Targeted Flood Events and Option 5 Period Debris Removal scored 

just above the Business as Usual. These options, although contributing to wider environmental benefits, are 
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somewhat reactive solutions. However, elements of Option 4 and 5 are valid and could be undertaken in 

conjunction with preferred Option 3.  

Structural Options 1 and 2 scored the lowest, due to the high capital and ongoing maintenance costs in order 

to ensure the effectiveness of these solutions. If not maintained, these controls could exacerbate the debris 

accumulation.  

Recommendations 

Due to the deviation from the initial options of a structural debris control option, the outcomes need to be 

presented to the BSC Flood Committee and approved. Next steps are to explore potential fundings options 

and develop a business case, which outline flood mitigation benefits as well as wider environmental and 

community benefits. 
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1 Introduction 

Byron Shire Council has commissioned Arcadis to undertake an assessment of possible control measures 

(structural or otherwise) to resolve the issues associated with accumulation of debris under Federation Bridge. 

This report is the first Stage (1) of several and provides the options assessment and recommended option to 

then be carried forward into design and implementation (Stages 2 and 3).  

1.1 Project Context and Background 

One of the responses to the recent flooding of the northern rivers region in NSW in the last 5 years was the 

development of the BSC Flood Committee and the North Byron Floodplain Risk Management Plan (FRMP) 

(WMA 2020) with BSC being the key stakeholders of the Plan. Now completed, BSC is in the process of 

implementing the recommended actions.  

One key action, the purpose of this project, included the requirement for development of Debris control 

measures for Federation Bridge (and Billinudgel Railway Bridge1, not included in this assessment). The 

recommendation was:   

• Flood Modification Measures – FDC - Implement debris control measures for Federation Bridge and

Billinudgel Railway Bridge

A community consultation process during the preparation of the FRMP indicated that the community considers 

the removal of blockages and debris from streams and rivers to be one of the most important factors for 

managing flood risk in the catchment. There were a considerable number of anecdotal comments from 

community members about soil and debris causing blockages at structures and increasing flooding impacts to 

nearby residences. This was of particular concern to residents in Mullumbimby who have observed debris 

accumulated on Federation Bridge and the Billinudgel Railway Bridge namely during the 2017 floods (and the 

more recent 2022 floods) which affected the east coast of Australia.   

The build-up of the debris has minimal effect on afflux and as part of the flood model assessment in the North 

Byron Flood Risk Management Study and Draft plan (WMA, 2020). Flood modelling shows that with a 25% 

blockage factor there a minimal increase in flood levels. However, it has been observed and reported by 

residents that as the debris load increases a dam effect is created, that when it fails (due to upstream 

hydrostatic pressure), a wave generates and propagates downstream, worsening the impacts of flooding on 

the foreshores of the Brunswick River downstream of Federation Bridge. 

Due to the substantial community support for debris control measures, implementing debris control measures 

for Federation Bridge and Billinudgel Railway Bridge was adopted as a high priority in the North Byron FRMP. 

1.2 Purpose of this Document 

The purpose of this document is to carry out the recommended action from the FRMP surrounding debris 

management by undertaking an options assessment to determine the most viable debris control measures in 

order to minimise accumulation at Federation Bridge, and to reduce the impact of debris especially during 

flood events.  

This document outlines the following steps in Stage 1 of this project which includes: 

1 It is noted any structural control measure implemented for the Federation Bridge site will not impact the 
Billinudgel Bridge, however any source control measure will enable debris reduction for both sites. 
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• Long List: Generation of a Long List of options including discrete structural, source control and

maintenance options.

• Liaise with Key stakeholders: To understand key constraints of implementing controls and managing

debris at the Federation Bridge.

• Short List:  A Go / No Go assessment was applied to this Long List; some options were not carried on for

further assessment due to expense or technical infeasibility specific to Federation Bridge.

• Multi Criteria Analysis: The options marked for further assessment were combined into a Short List of

control options to which an MCA was then applied to provide a preferred outcome.

• Preferred outcome: A preferred outcomes is then provided within this document along with

recommendations for the implementation of Stage 2.

1.3 Data and key documents 

Data and background information for this options assessment was gathered from various sources including 

previous studies, site visit, interview with various stakeholders and BSC held data. 

Source 

Previous Studies • North Byron Floodplain Risk Management Plan (WMA, 2020a)

• North Byron Floodplain Risk Management Study and Draft Plan

(WMA, 2020b)

• Coastal Zone Management Plan for the Brunswick estuary (BSC,

2018)

• B2585 Federation Bridge – Condition Assessment Report (SMEC,

2019)

Stakeholders Engagement Additional information was gathered via discussions from internal BSC 

teams and external stakeholders including: 

• NSW Environment Protection Authority (EPA) – Flood Programmes

• Road and Maritime Services (RMS) – Waterway Operations

• Transport for New South Wales (TfNSW) – Northern Asset

Management Bridges

• Byron Shire Council

o Flooding and Drainage

o Bush Regeneration

o Biodiversity and Coastal Management

o Waste Management

GIS Layers • Environmental Constraints

• BSC Asset Layers

Arcadis generated layers from data collation:

• Potential Camphor Laurel management areas

• 2022 EPA Brunswick River Clean-Up

Online map Byron Shire Council online mapping tool 

Site Visit Arcadis site visit - 22nd February 2023 

Desktop Study Supporting Literature 
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2 Site Definition 

2.1 Site Description 

Federation Bridge is a multi-span bridge on Murwillumbah Road that crosses Brunswick River in 

Mullumbimby, NSW. It connects the eastern and western sides of Mullumbimby township and Billinudgel 

township to the north. The Study Area also includes Brunswick River and the foreshores upstream Federation 

Bridge, given in the below figure. 

 

Figure 2.1 Study Area Federation Bridge and Brunswick River 

2.2 Structural Condition of Federation Bridge 

The bridge is a 7-span reinforced concrete bridge and constructed circa 1930 and is comprised of cast in-situ, 
reinforced concrete piles pile caps, pier columns, beams, headstocks and deck (SMEC 2019). 
 
TfNSW commissioned SMEC to undertake a condition assessment in 2019. With the bridge assessed to be in 
a ‘fair’ condition; some patch repairs had been undertaken in the past with localised cracking observed. At the 
time of the 2019 report, some repairs to the decking had also been recently undertaken. Further diagnostic 
testing revealed that that chloride induced corrosion has initiated in the pile caps and pier columns, greater 
than the accepted threshold level for this corrosion process. It is understood that maintenance of Federation 
Bridge is expected to be undertaken in the coming funding year. 
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Additionally, during consultation with asset owners, TfNSW Bridge Maintenance, for this study, it was stated 

that the observed debris is likely have little impact on the structural integrity on Federation Bridge, and the 

debris issue was not a concern to the design life of the bridge from their perspective.   

2.3 Federation Bridge Site Debris 

In developing the most effective debris control factors, it is crucial to understand the key factors which lead to 

debris accumulation under Federation Bridge.  

Three key factors contribute to debris potential at are site are (Barthelmess and Rigby 2009) 

1. Debris availability (source of debris),

2. Debris mobility (size, type and characteristics), and

3. Debris transportability (pathways).

Debris is usually transported in the thalweg (deepest points through the cross section) of a river, as seen in 

Figure 2.1.1; debris tends to be transported on the outer bends of a meandering river, as with the Brunswick 

River, with debris deposition and accumulation in these locations.  

Figure 2.1.1 Generalised plan view of the path of floating debris in a meandering river 

Debris accumulation at Federation Bridge has been observed in the middle two piers, which is also the 

thalweg, providing some impact to the navigability of the river. The accumulation increases in size, with a 

curved upstream edge as more floating debris (drift) is transported via the thalweg. The accumulation is 

typically as deep as the trapped pier, the scour protection of the bridge piers also contributes to snagging 

debris. Larger woody debris act also acts as a filter by trapping smaller floating debris and possibly sediment. 

Typically, the size and location of a jam depends on the size of the stream and the size of the trees. (Diehl, 

1997). However, it has been observed that the effective span of Federation Bridge is wider than the observed 

floating debris. 

Observed debris accumulation is primarily woody debris, however, investigation into whether or not other 

anthropogenic debris has contributed to debris loads, was carried out via a site visit, consultation with BSC 

Coastal, Bush and Waste management teams as well as the EPA. Outcomes are given below: 

BSC Coastal Management and Bush Regeneration Teams have indicated that the foreshore is home to large 

volumes of potential woody debris. And the debris is typically lighter dead hardwood such as Camphor Laurel 

which would be prone to float and be transported down Brunswick River. This was also observed during a site 

visit by the Arcadis team in February 2023 (Section 2.2).  
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2.4  Site Visit 22nd February 2023 

A site visit was conducted on the Brunswick River within the estuarine section, around Mullumbimby 

approximately 400m upstream and downstream of the Federation Bridge. The purpose of this visit was to 

inspect the foreshores in the study area, to ascertain source and type of the debris load. The Figure below 

provides a locality of the site visit.  

 

Figure 2.4.1  Site Visit – Observed Locations 

Federation Bridge 

Federation Bridge is situated on a slight bend of Brunswick River and is skewed. It was observed that the 

bridge piers are not aligned directly parallel to the flow of the river, resulting in a higher chance of snagging or 

accumulation of debris. 

Upstream of Federation Bridge 

The eastern side of the Brunswick River (Palm Park) holds significant forest and vegetation with access down 

to the edge of the river. This area, approximately 400m, from the bridge to the next bend of the river is 

maintained by BSC and is free from woody debris except for numerous fallen palm fronds, Figure 2.2.1, which 

may contribute to river debris. Reasonable access to the river and from the road indicates it can be (and is) 

well maintained, therefore limits debris from this area. 

The western side of the rivers upstream of the bridge hold several short gullies and tributaries which are 

heavily forested with no or limited access. Significant debris and dead wood (including numerous dead, still 

standing Camphor Laurels) were sighted in the river or on the banks (Figure 2.2.3). It is noted that 

landholders in this area is a mix of private, crown and council. 

Downstream of Federation Bridge 

The eastern side of the river (Heritage Park) holds significant forest and vegetation with access down to the 

edge of the river. This area, approximately 400m from the bridge to the next bend of the river is maintained by 
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BSC and is reasonably free from wooded debris. Reasonable access to the river and from the road indicates it 

can be (and is) well maintained. It is noted there is an arboretum here managed by a local community group, 

Landcare, which indicates effective management with limited wooded debris sighted.  

The western side of the river holds significant flood storage with several layers or “steps” leading to the river 

bank, allowing for significant forest growth below the bridge level but above the Highest Astronomical Tide 

(HAT). This would allow for significant debris accumulation during dry times, then release during high water 

levels of the river.  Large woody debris, mainly trees, where sighted falling into the river on this side.  

Figure 2.2.1 Palm Fronds at Palm Park Figure 2.2.2  Palm Park looking downstream to 

Federation Bridge 

Figure 2.2.3  Palm Park looking across Brunswick River at 

west banks 

Figure 2.2.4 Downstream of Federation Bridge on the 

eastern side of Brunswick River looking at the western 

bank 

Observed Debris Types and Pathways 

Debris was mostly woody debris from coming from small branches to large trees. There was limited to no 

anthropogenic debris from littering indicating recent clean-up, or community awareness and effective Council 

management. 

There was significant wooded debris littered within the floodplain storage area of the banks, which is above 

the HAT but below the bridge. It is suspected this large volume of woody debris is the result of the 2022 
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February / March flood events. This indicates that during river flooding from the upstream catchment, where 

the river level will be elevated, this debris will be mobilised into the river flow impacting the bridge.   

As Federation Bridge is situated on a bend in the river, these gullies tend to accumulate debris which then 

drifts in and around the bridge with the changing tides. Some areas of the bank look to be subject to scour, 

which also increases the chance of becoming a collection point for debris. It was also noted that the Camphor 

Laurels along the river bank have shallow roots and are not effectively holding the bank together.  

2.5 Debris and Flood Events 

The observed debris accumulating under Federation Bridge is predominantly woody debris reported by the 

local community. Figure 2.5.1 shows picture supplied by local community member which is typical of what is 

observed.  

 

Figure 2.5.1 Debris Accumulation under Federation Bridge (Local Community Member, 2022) 

 

Figure 2.5.2 Debris Accumulation under Federation Bridge during 2022 Flood Event (Local Community Member, 2022) 

2.5.1 2022 EPA debris removal 

After the 2022 east coast flood, in particular the Northern Rivers the region of NSW, the EPA conducted a 
debris removal operation on 22nd – 26th August 2022. Only large anthropogenic debris was targeted.  
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Figure 2.5.3 2022 debris collection data (EPA, 2022) (Debris type categorisations include overlaps in types; the largest 

items have been listed first in the description) 

Figure 2.5.3 shows approximate locations of debris collected and cleared from the Study Area, also showing 

type and volume of the debris collected. As expected, larger debris items have been predominately on the 

outer bends of Brunswick River. Larger items were predominately building material and chemical drums. 

Smaller items were mainly small and hard plastic. 

As seen in the Figure, much of the debris collected in the direct vicinity of Federation Bridge is located 

upstream and predominately soft and hard plastic. It is suspected the source is this debris has been 

transported down and snagged in woody debris but also generated from illegal camping on the eastern bank 

at and upstream of Federation Bridge.  

The above findings indicates that the existing wooded debris would be joined by anthropogenic debris during 

a large flood, where inundation occurs beyond the normal flood plain storages and river’s banks.  

2.6 Local context 

A desktop study along with the site visit was carried out to understand the local context of the study area in 

order to inform the constraints of debris control options.  

2.6.1 Community Amenity 

Federation Bridge and the Brunswick River is enjoyed by the community with Palm Park and Heritage Park 

located in the eastern foreshore and a boat ramp just downstream of Federation Bridge. It is understood that 
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the location is also popular for fishing and Brunswick River’s navigability is a particularly important amenity as 

it a popular location to paddle or boat (PCFML, 2022).  

Federation Bridge and Mullumbimby Road, are key transport assets, connecting Mullumbimby Township to 

Billinudgel. Any closures would require road users to greatly increase their travel time, requiring a 

circumnavigation of the town to cross.   

The east bank upstream of Federation Bridge is also a popular site for illegal camping, which has been a 

source of anthropogenic debris, including plastic litter. However, in recent years, illegal camping has been 

controlled with signage as well as regular enforcement officers patrolling the area (BSC, 2023). 

2.6.2 Environment 

Vegetation Communities and Habitats 

The study area is also of high environmental value (Figure 2.6.1), with the Brunswick River is classified as a 

Key Fish Habitat, as per the DPI’s Fisheries Spatial Data Portal (DPI, 2023). Additionally, the foreshores are 

home to high environmental value vegetation communities, and threatened ecological communities (as per the 

EPA).  Examples of fauna includes, flying fox camps located on the foreshores directly upstream of Federation 

Bridge, and koala habitats within approximately 500 metres.   

Figure 2.6.1 Federation Bridge and Brunswick River Environmental Constraints (BSC, 2021) 

Extensive invasive flora species have been identified with Camphor Laurel dominating much of the foreshore 

as seen in Figure 2.6.1. There is also significant erosion along the banks Brunswick River and Mullumbimby 

Creek (BSC, 2018), where Camphor Laurel is causing undercutting due to their shallow root system (DPI, 

2023), seen in Figure 2.6.2.  
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Figure 2.6.2 Camphor Laurel undercutting banks on Brunswick River in the Study Area 

Recent ground truthing (work undertaken separate to this study) show a number of dead Camphor Laurel 

adult trees on the foreshore of Brunswick River, either already entering or on the verge of entering Brunswick 

River, contributing to the debris loads (Figure 2.6.3, approximately 2.5km upstream of Federation Bridge). It is 

suspected that poisoning Camphor Laurel has been undertaken as an effort to remove Camphor Laurel. 

Additionally, the Figure also demonstrates other invasive species such as bamboo entering Brunswick River.  

Figure 2.6.3 Dead Camphor Laurel and bamboo logs in Brunswick River (ground truthed by BSC 2023) 

Key Fish Habitat 

Removing large native woody debris from waterways is listed as a key threatening process under the 

Fisheries Management Act. Details of which are outlined in DPI’s Threat Abatement Plan (DPI, 2007). Other 

relevant statutes include the Rivers and Foreshores Improvement Act 1948, Water Act 2000, Roads Act 1993 

or the Fisheries Management Act 1994. 
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Removing woody debris in waterways falls under the NSW Native Vegetation Act 2003 which outlines the 

controls of clearing or removal of dead and exotic vegetation from prescribed streams such as Brunswick 

River due to the waterway being a Key Fish habitat. Through BSC’s existing work in Bush Management, it 

understood that they have sought clarity in regard to removing Camphor Laurel debris in Brunswick River and 

consent has been provided, noting the species is non-native and invasive. Additionally, emergency approval 

can also be granted in situations such as during an actual or imminent flood event. 

Illegal Dumping 

Illegal dumping regularly occurs upstream of Federation Bridge, contributing to anthropogenic debris loads. 

Two problem areas have been identified as Riverside Drive and Azelea Street. An example of accumulated 

debris, which has the potential to reach Federation Bridge can be seen in Figure 2.6.4. This is currently being 

managed by BSC through signage and fine enforcement.  

Figure 2.6.4 Illegal Dumping on Azalea Street (BSC, January 2023) 

2.6.3 Cultural Heritage 

Federation Bridge is in the heritage schedule (European) of the Council’s LEP (BSC, 2014), however is not a 

listed item on any other heritage schedules.  

A search for the study area was done in the Aboriginal Heritage Information Management System (AHIMS) 

and returned no sites or places (Appendix B). It is noted that this is not a comprehensive search, and any 

further works which are done in the study area may require a more detailed heritage study 

2.6.4 Byron Shire Council Managed Utilities and Areas 

Council Assets and managed areas surround the bridge and include: 

• Critical council services (water main) are located on the upstream side of Federation Bridge, extending

along the span of the Bridge.

• Footpaths and cycleways are also located on the eastern foreshore of Brunswick River in Palm Park.

• Palm Park is Council managed open space.

• Although not Council’s operational responsibly, Federation Bridge also includes a footpath and cycleway.



B Y R O N  S H I R E  C O U N C I L  

STAFF REPORTS - INFRASTRUCTURE SERVICES 4.1 - ATTACHMENT 1 

FLOOD Agenda  16 May 2023  page 38 

 

  

Federation Bridge Debris Control – Stage 1 Options Assessment – Draft 

  

www.arcadis.com 
0005-30156205-AAS-01- Federation Bridge Debris Control - Stage 1 Options Assessment - SENT 27th April 2023 21 

 

Figure 2.6.5 shows Council managed utilities and areas 

2.6.5 Foreshore management and key stakeholders 

  

Legend 

Crown Land 

Reserves 

Crown Waterway 
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Figure 2.6.6  Authority Stakeholders of Study Area 

The Study Area has a number of authority stakeholders as seen in Figure 2.6.6.  

Brunswick River and Foreshore 

Brunswick River is a Crown waterway, with any clearing of debris approved by RMS Waterway Operations 

and a navigational assessment undertaken prior. A marine notice advising the general public of the works 

would be issued and the works would need to be done under certain conditions as required by RMS e.g. 

buoys, management of the channel.  

EPA is responsible for the health for the waterway. Any works in Brunswick River and banks will also require 

consent and approval by EPA. 

Foreshore areas managed by Council are either owned by the Crown or Council, with some areas and bank 

locations accessible via private land only, with permission from private land holders required prior to access or 

source control works being carried out.   

Federation Bridge 

Federation Bridge is a TfNSW owned and operated asset. Any works on Federation Bridge will require 

consent from TfNSW. Additionally, ongoing management of any additional structural works would likely fall to 

TfNSW’s remit. 

3 Options Long List Assessment 

3.1 Options Long List 

A Long List of options was generated capturing a comprehensive list of possible debris control options which 

have been applied to bridges globally as well as specific to the Federation Bridge. These options were 

developed in conjunction with BSC Flood, Coastal Management and Biodiversity and Bush Regeneration 

Teams, and includes controls specific the study area, 

This stage of option development is to ensure that all options are considered with go / no go assessment 

applied (outlined in Section 3.2.2). The 22 options generated are discrete interventions which address debris 

accumulation at Federation Bridge via intervention at different stages of debris pathways. 

The Long List of options can be viewed in Table 3.4. This matrix shows the characteristics of each option 

including: 

• Location, 

• If the option is effective during a flood event, 

• Size of debris addressed, and 

• Debris pathway’s point of interception. 

The Long List of options were categorised into Debris Control Options as per in Table 3.1.  

Table 3.1 Debris Control Options 

Debris Control Options 

Types 

Control No. 

Prefix 

Description 

Structural Solutions S.x A physical structure to either deflect or collect the debris in 

Brunswick River. 
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River Bathymetry D.x Adjustment of river bathymetry to reduce debris accumulation 

in and around bridge 

Source Control SC.x Minimise the volume of debris entering Brunswick River. 

Community Engagement C.x Community awareness and engagement activities. 

Manual Removal M.x Removal of debris as it accumulates at Federation Bridge. 

Do Nothing DN No further intervention or investment for debris controls. 

 

Debris control options have been further categorised into sub-types to further explain the controls option 

types. For example, Structural Solutions (S) in Table 3.2 can be located at different points of the river for 

different purposes; a debris deflector attached to Federation Bridge allows debris to go downstream whilst 

another structural control such as a boom collects debris upstream of the bridge. 

Table 3.2  Debris Control Type 

Debris Control Sub-Type Description 

Upstream Structure A physical structure located upstream of Federation Bridge 

Bridge Amendment Structure A physical structure attached to Federation Bridge 

Bathymetry Adjustment Change of the riverbed profile of Brunswick River to amend river 

flow patterns to either collect or encourage debris to flow 

downstream 

Source Control Minimises the volume of debris loads entering Brunswick River 

Maintenance Vegetation and litter maintenance upstream of Federation Bridge 

Community Engagement Engagement of community groups and residents to increase 

awareness of impact of debris 

Bank Adjustment Changes to profiles of Brunswick River banks 

 

Option characteristics also include the point of interception of the debris’ pathway including: 

• Collected or managed at the source,  

• Deflected downstream of Federation Bridge, 

• Collected in Brunswick River either upstream or at Federation Bridge.  

Table Debris 3.3 Debris Pathway Intervention 

Debris Pathway Intervention Description 

Source Prevents debris to entering Brunswick River by collecting debris on 

the foreshores.  

Deflection Allows debris to pass downstream of Federation Bridge, potentially 

allowing debris accumulation at downstream structures.  

Collection Collects debris to allow for removal or re-distribution 
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Additionally, debris controls are implemented at different locations in the study area. Figure 3.1.1 shows these 

locations.   

 

Figure 3.1.1 Possible Debris Control Locations – Options Long List
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Table 3.4 Options Long List Characterisation  

Control 

Number 
Options - Long List Description 

Solution 

Location 

Designed for 

Flood Event 

Debris Control 

Type 

Debris Size Debris Pathway Interception 

Small Medium Large Source Deflecting Collection 

Small sticks, 

leaves, litter 

Branches, 

large sticks 

Large branch 

limbs, logs, 

whole trees 

Preventing 

debris to 

entering 

Brunswick 

River 

Allows debris 

to pass 

downstream 

of bridge 

Collects 

debris to 

allow for 

removal or 

re-

distribution 

Structural Solutions (Please refer to Appendix A for example images) 

S.1
The Treibholzfange debris‐

detention device  

Consists of circular posts driven into the riverbed upstream 

of the device usually in a V-formation. Depending on the 

geometry of the posts, the structure is able to capture or 

deflect debris. Is able to collect larger debris upstream of 

bridge if poles are placed closer together.  

3 
Upstream 

Structure 
✓ ✓ ✓ ✓ 

S.2 Debris booms Floating device designed to collect floating surface debris. 1, 3, 4 
Upstream 

Structure 
✓ ✓ ✓ 

S.3 Debris fins 

Downstream and/or upstream triangular structure to direct 

debris away from the bridge, attached vertically at bridge 

piers. Debris fins allow debris to continue traveling in the 

flow in a directed manner by enabling realignment of debris. 

For Federation Bridge, this will reduce blockage as the 

piers are skewed to the upstream flows.  

2, 3 
Upstream 

Structure 
✓ ✓ ✓ 

S.4 River training structures 

Attempts to capture debris by adding training walls and/or 

weirs out form the side of the riverbanks. May run 20% of 

the way across the river.  

3 ✓ 

Upstream 

Structure / 

Bathymetry 

Adjustment 

✓ ✓ ✓ ✓ 

S.5 Debris sweeper 

Vertically aligned polyurethane cylinders which rotate 

freely. Sweepers are attached to the upstream side (and 

downstream) of a structure and is intended to direct debris 

downstream.  

2 ✓ 

Bridge 

Amendment 

Structure 

✓ ✓ ✓ 

S.6 Debris deflectors 

A V-shaped vertical grids Consist of either wood or metal 

oriented in a pair of vertical grids that come together in a 

“V” shape, with the apex pointing upstream. They can either 

be used to collect debris with grates or used to deflect 

debris downstream.  

3 

Bridge 

Amendment 

Structure 

✓ ✓ ✓ ✓ 

S.7 Trash racks 
Racks and screens on upstream stormwater outlets to 

collect debris, reducing debris loading on Brunswick River. 

1, 4, 

stormwater 

culverts 

Source Control ✓ ✓ ✓ ✓ 

S.8 Furling / Net 

Furling (net) allows the device to be lifted out of the water in 

the event that debris is present in the flow, located at 

Federation Bridge.  

2, 3 

Bridge 

Amendment 

Structure 

✓ ✓ ✓ ✓ 
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Control 

Number 
Options - Long List Description 

Solution 

Location 

Designed for 

Flood Event 

Debris Control 

Type 

Debris Size Debris Pathway Interception 

Small Medium Large Source Deflecting Collection 

Small sticks, 

leaves, litter 

Branches, 

large sticks 

Large branch 

limbs, logs, 

whole trees 

Preventing 

debris to 

entering 

Brunswick 

River 

Allows debris 

to pass 

downstream 

of bridge 

Collects 

debris to 

allow for 

removal or 

re-

distribution 

S.9 Debris retaining basin  

A bend of a channel, where debris can be collected in flood 

conditions using their inertia to get them into the basin. 

Functional only when the water level reaches a threshold 

level; debris will still be transported below water level 

threshold. 

1, 4, 6 ✓ 
Upstream 

Structure 
✓ ✓ ✓ ✓ 

 

✓ 

S.10 Bridge pier adjustment 
Adjustment of existing piers to reduce skew and increase 

the potential for deflecting debris. 
2 ✓ 

Bridge 

Amendment 

Structure 

✓ ✓ ✓ 

 

✓ 

 
River Bathymetry            

D.1 Dredging 

Adjustment of river bathymetry to reduce debris 

accumulation in and around bridge - pump and redistribute 

dredge material in other areas (scour). 

3  
Bathymetry 

Adjustment 
✓ ✓ ✓ 

 

✓ 

 
Source Control            

SC.1 Bush Regeneration 

Bush regeneration on the foreshore upstream of Federation 

Bridge to minimise erosion and in turn, minimise woody 

debris. Foreshore is part of BSC's Bush Regeneration 

Programme.  

5  Maintenance ✓ ✓ ✓ ✓ 

 

✓ 

SC.2 
Litter and illegal dumping 

minimisation 

Minimisation of debris generated from illegal dumping and 

dumping, and  littering via signage, action and reporting.  
5  

Community 

Engagement 
✓ ✓ ✓ ✓ 

 

✓ 

SC.3 

Debris removal on 

foreshore - emergency 

removal before flood 

events 

Removal of woody debris, litter and illegally dumped 

materials before forecasted flood event or rainy season.  
5 ✓ Maintenance ✓ ✓ ✓ ✓ 

 

✓ 

SC.4 

Debris removal on 

foreshore - after flood 

event 

Removal of debris (SES, EPA, Council etc.) after major 

flood events of woody and anthropogenic debris, woody 

material deposited at banks by receding flood waters. 

Debris removal after flood event prevents debris 

accumulation in subsequent flood events.  

5  Maintenance ✓ ✓ ✓ ✓ 

 

✓ 

SC.5 

Debris removal on 

foreshore - periodic and 

regular debris removal 

Periodic and regular removal of debris on the foreshore 

upstream of Federation Bridge.  
5  Maintenance ✓ ✓ ✓ ✓ 

 

✓ 
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Control 

Number 
Options - Long List Description 

Solution 

Location 

Designed for 

Flood Event 

Debris Control 

Type 

Debris Size Debris Pathway Interception 

Small Medium Large Source Deflecting Collection 

Small sticks, 

leaves, litter 

Branches, 

large sticks 

Large branch 

limbs, logs, 

whole trees 

Preventing 

debris to 

entering 

Brunswick 

River 

Allows debris 

to pass 

downstream 

of bridge 

Collects 

debris to 

allow for 

removal or 

re-

distribution 

SC.6 

Debris removal - removal 

of dead Camphor Laurel 

and other invasive species 

Removal invasive species, in particular dead Camphor 

Laurel, upstream in Brunswick River, Mullumbimby Creek, 

Chinbible Creek. This includes identified collapsing bamboo 

approximately 1km upstream of Federation Bridge. 

5  Maintenance  ✓ ✓ ✓ 

 

✓ 

SC.7 

Redistribution of woody 

debris for habitat creation 

and erosion management 

Removal of debris and some wooded material. Debris to 

either be removed or woody material to be re-distributed for 

bank stabilisation purposes and/or create fish habitats.  

5  
Bank 

Adjustment 
✓ ✓ ✓ ✓ 

 

✓ 

Community Engagement            

C.1 Landcare engagement 

Support Landcare - Brunswick Valley Landcare to in 

regeneration and river rehabilitation projects along the river 

and adjacent. 

5  
Community 

Engagement 
 ✓ ✓ ✓ 

  

C.2 

Community education of 

effective of Camphor 

Laurel management 

Community engagement and education on safe and 

effective methods for Camphor Laurel removal. 

Mullumbimby 

town and 

open spaces 

on 

Brunswick 

River 

 
Community 

Engagement 
✓ ✓ ✓ ✓  

 
Manual Removal at Federation Bridge          

M.1 
Manual debris removal at 

Federation Bridge 

Regular removal of debris accumulating at Federation 

Bridge (as opposed to intercepting debris prior to its 

accumulation at Federation Bridge).  

2  Maintenance ✓ ✓ ✓  

 

✓ 

Do Nothing              

Do Nothing 
Do Nothing - business as 

usual 

 Debris is removed when reported by the local community 

and approvals are applied for on as needed basis or within 

existing foreshore management programmes. Foreshore 

management activities are undertaken without benefits of 

flood mitigation impacts captured.  

-  Maintenance  ✓ ✓  

 

✓ 
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3.2 Options Long List Go / No Go 

After compilation of the Long List and dissemination to the BSC project team, a preliminary Go / No Go 

assessment was applied to the Options Long List, by Arcadis, using the following Go / No Go criteria shown in 

Table 3.5 below. The criteria were also informed by feedback from the stakeholder consultation process. 

Table 3.5 Options Long List No Go Criteria 

Objective No Go Criteria 

Financially Responsible 

• Very high capital expenditure required e.g. major structural works to 

Federation Bridge 

• Unsustainable operational expenditure is required e.g. frequent and 

intensive ongoing maintenance is prohibitive 

Right Infrastructure and 
People 

• Likely worsen flood impacts during a major flood event 

• Major adverse impacts to local ecology and surrounding environment 

• Control measure is not effective or could worsen debris accumulation 

Satisfied Customers and 
Stakeholders 

• Completely removes navigability of Brunswick River 

• Causes either frequent or lengthy closures to Federation Bridge during 

operations or construction phase 

 

The resulting Long List assessment shown given in Table 3.6 below and was used to develop Short List 

options. This was again circulated to the BSC project team who agreed on the selected Short List options.
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Table 3.6  Options Long List Go / No Go Assessment 

  No Go Project Criteria  

Control 

Number 

Options - Long List 

These options are 

individual actions which 

BSC can take to address 

debris. 

Financially Responsible 
Right Infrastructure and 

People 

Satisfied Customers and 

Stakeholders 
 

• CAPEX e.g. major structural works 

to Federation Bridge 

• OPEX e.g. frequent and intensive 

ongoing maintenance is prohibitive 

• May worsen flood impacts during a 

flood event 

• Major adverse impacts to local 

ecology 

• Engineering solution not technically 

effective 

• Completely removes navigability of 

Brunswick River 

• Causes either frequent or lengthy 

closures to Federation Bridge 

Option to consider in Short 

List 

Structural Options 

S.1 
The Treibholzfange 

debris‐detention device 
 

✘ 

This device may worsen 

impacts during a flood event. 

If excessive debris 

accumulates during the flood 

event, this may increase river 

levels upstream. 

 

No 

May worsen flood impacts 

during a flood event 

S.2 Debris booms  

✘ 

During a flood event, 

although preventing debris 

from reaching Federation 

Bridge, accumulation of 

debris at creek inlets may 

worsen the flood water levels 

upstream in Mullumbimby 

Creek and Chinbible Creek. 

 

No 

May worsen flood impacts 

during a flood event 

S.3 Debris fins Further assessment Yes 

S.4 River training structures Further assessment Yes 
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No Go Project Criteria 

Control 

Number 

Options - Long List 

These options are 

individual actions which 

BSC can take to address 

debris. 

Financially Responsible 
Right Infrastructure and 

People 

Satisfied Customers and 

Stakeholders 

• CAPEX e.g. major structural works

to Federation Bridge

• OPEX e.g. frequent and intensive

ongoing maintenance is prohibitive

• May worsen flood impacts during a

flood event

• Major adverse impacts to local

ecology

• Engineering solution not technically

effective

• Completely removes navigability of

Brunswick River

• Causes either frequent or lengthy

closures to Federation Bridge

Option to consider in Short 

List 

S.5 Debris sweeper Further assessment Yes 

S.6 Debris deflectors 

✘ 

If not maintained or cleared 

prior to unexpected flood 

event, or if excessive debris 

accumulates during the flood 

event, this may contribute to 

the worsening of water levels 

upstream and cause damage 

to Federation Bridge. 

No 

May worsen flood impacts 

during a flood event 

S.7 Trash racks 

✘ 

If not maintained or cleared 

prior to unexpected flood 

event, may worsen flood 

water levels upstream of inlet 

creeks. Additionally, does not 

address the woody debris 

along foreshores of 

Brunswick River. 

No 

May worsen flood impacts 

during a flood event 
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  No Go Project Criteria  

Control 

Number 

Options - Long List 

These options are 

individual actions which 

BSC can take to address 

debris. 

Financially Responsible 
Right Infrastructure and 

People 

Satisfied Customers and 

Stakeholders 
 

• CAPEX e.g. major structural works 

to Federation Bridge 

• OPEX e.g. frequent and intensive 

ongoing maintenance is prohibitive 

• May worsen flood impacts during a 

flood event 

• Major adverse impacts to local 

ecology 

• Engineering solution not technically 

effective 

• Completely removes navigability of 

Brunswick River 

• Causes either frequent or lengthy 

closures to Federation Bridge 

Option to consider in Short 

List 

S.8 Furling / Net 

✘ 

Load of the net with collected 

debris combined with a 

grabber will likely require 

costly reinforcement works to 

the bridge. 

  

No 

Prohibitively costly due to 

major structural works 

S.9 Debris retaining basin  

✘ 

Not widely applied and 

usually used as an option of 

last resort for large volumes 

of debris in larger rivers. Due 

to the volume of the debris 

observed under Federation 

Bridge and the relatively 

small width of Brunswick 

River at Federation bridge, 

this option is not technically 

suitable. 

 

No 

Not effective due to the 

volume of debris and width 

of Brunswick River 

S.10 Bridge pier adjustment 

✘ 

Bridge pier adjustment will 

require costly major 

structural works. 

 
✘ 

Works will require lengthy 

bridge closures causing 

No 

Impacts on local residents 

due to bridge closures 
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  No Go Project Criteria  

Control 

Number 

Options - Long List 

These options are 

individual actions which 

BSC can take to address 

debris. 

Financially Responsible 
Right Infrastructure and 

People 

Satisfied Customers and 

Stakeholders 
 

• CAPEX e.g. major structural works 

to Federation Bridge 

• OPEX e.g. frequent and intensive 

ongoing maintenance is prohibitive 

• May worsen flood impacts during a 

flood event 

• Major adverse impacts to local 

ecology 

• Engineering solution not technically 

effective 

• Completely removes navigability of 

Brunswick River 

• Causes either frequent or lengthy 

closures to Federation Bridge 

Option to consider in Short 

List 

travel disruptions to local 

residents. 

River Bathymetry     

D.1 Dredging 

✘ 

Costly maintenance will be 

required to ensure river 

bathometry’s deflection 

effectiveness. 

✘ 

Dredging will likely have 

adverse effect the ecology of 

the river which is classified 

as key fish habitat. 

✘ 

Periodic dredging works will 

affect navigability and 

community amenity of the 

river. 

No 

Prohibitively costly, adverse 

environmental impacts and 

navigability 

Source Control     

SC.1 Bush Regeneration Further Assessment Yes 

SC.2 
Litter and illegal 

dumping minimisation 
 

✘ 

Observed debris under 

Federation Bridge is 

predominantly woody debris 

and not debris generated by 

illegal dumping (e.g. 

furniture, whitegoods etc.). 

Additionally, EPA clean up 

 

No 

Likely not a effectiveness 

solution due to relatively 

small volume 
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  No Go Project Criteria  

Control 

Number 

Options - Long List 

These options are 

individual actions which 

BSC can take to address 

debris. 

Financially Responsible 
Right Infrastructure and 

People 

Satisfied Customers and 

Stakeholders 
 

• CAPEX e.g. major structural works 

to Federation Bridge 

• OPEX e.g. frequent and intensive 

ongoing maintenance is prohibitive 

• May worsen flood impacts during a 

flood event 

• Major adverse impacts to local 

ecology 

• Engineering solution not technically 

effective 

• Completely removes navigability of 

Brunswick River 

• Causes either frequent or lengthy 

closures to Federation Bridge 

Option to consider in Short 

List 

data shows larger of these 

items tend not to be 

deposited at Federation 

Bridge but on the outer 

bends up and downstream of 

Brunswick River. 

SC.3 

Debris removal on 

foreshore - emergency 

removal before flood 

events 

Further Assessment 
 

Yes 

SC.4 

Debris removal on 

foreshore - after flood 

event 

Further Assessment Yes 

SC.5 

Debris removal on 

foreshore - periodic and 

regular debris removal 

Further Assessment Yes 

SC.6 

Debris removal - 

removal of dead 

Camphor Laurel and 

other invasive species 

Further Assessment Yes 

SC.7 Redistribution of woody 

debris for habitat 
Further Assessment Yes 
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No Go Project Criteria 

Control 

Number 

Options - Long List 

These options are 

individual actions which 

BSC can take to address 

debris. 

Financially Responsible 
Right Infrastructure and 

People 

Satisfied Customers and 

Stakeholders 

• CAPEX e.g. major structural works

to Federation Bridge

• OPEX e.g. frequent and intensive

ongoing maintenance is prohibitive

• May worsen flood impacts during a

flood event

• Major adverse impacts to local

ecology

• Engineering solution not technically

effective

• Completely removes navigability of

Brunswick River

• Causes either frequent or lengthy

closures to Federation Bridge

Option to consider in Short 

List 

creation and erosion 

management 

Community Engagement 

C.1 Landcare engagement Further Assessment Yes 

C.2

Community education of 

effective of Camphor 

Laurel management 

Further Assessment Yes 

Manual Removal at Federation Bridge 

M.1
Manual debris removal 

at Federation Bridge 
Further Assessment Yes 

Do Nothing 

Do 

Nothing 

Do Nothing - business 

as usual 
Baseline Scenario Yes 
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4 Options Short List Assessment 

4.1 Options Short List 

The options Short List was generated using the options from the Long List which had not been excluded in the 

Go / No Go assessment discussed in Section 3. To create robust debris control measures, Long List options 

have been combined. This Short List has further been informed by BSC through feedback from the Long List 

and further external stakeholder engagement with EPA, RMS and TfNSW.  

Table 4.1 Debris Control – Options Short List 

Short List Debris Options Description 

Option 1 Structural: Debris fins 

S.3 Debris fins 

Downstream and/or upstream triangular structure to direct debris 
away from the Bridge, attached vertically at bridge piers. Debris fins 
allow debris to continue traveling in the flow in a directed manner by 
enabling realignment of debris. For Federation Bridge, this will 
reduce blockage as the piers are skewed to the upstream flows. 
Some debris removal is required to ensure fins are clear. 

Option 2 Structural: Debris sweeper 

S.5 Debris sweeper 

Vertically aligned polyurethane cylinders which rotate freely. 
Sweepers are attached to the piers where debris accumulates 
upstream and downstream side of a structure to direct debris 
downstream. Periodic debris removal is required to ensure the 
debris sweeper is clear and free to rotate.  

Option 3 Camphor Laurel management and bush regeneration 

SC.6 
Debris removal - removal of dead 
Camphor Laurel and other invasive 
species 

This option targets the removal of Camphor Laurel, much of which 
have been poisoned and are dead on the foreshore, contributing to 
significant to woody debris entering Brunswick River. After the initial 
effort of Camphor Laurel removal, ongoing bush regeneration 
activities can address long term erosion control to further minimise 
debris. This is supplemented by community awareness and 
Landcare engagement for safer and effective methods of Camphor 
Laurel Management. Additionally, manual debris removal at 
Federation Bridge is expected on a as-needed basis, however, it is 
anticipated the need will become less frequent as the foreshore is 
regenerated.  

SC.1 Bush Regeneration 

C.2
Community education of effective of 
Camphor Laurel management 

C.1 Landcare engagement 

M.1
Manual debris removal at Federation 
Bridge 

Option 4 Targeted Flood Event Management 

SC.3 
Debris removal on foreshore - 
emergency removal before flood events This option aims to minimise the accumulation of debris at 

Federation Bridge by removing man made and woody debris on 
foreshores before a forecasted flood event or rainy season at 
Federation Bridge. Additionally, prompt post flood event debris 
removal ensures debris does not enter the river during a subsequent 
flood event. 

SC.4 
Debris removal on foreshore - after flood 
event 

M.1
Manual debris removal at Federation 
Bridge 
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Short List Debris Options Description 

Option 5 Periodic Removal and habitat creation 

SC.5 
Debris removal on foreshore - periodic 
and regular debris removal 

This option removes debris on mainly on the foreshore 
(anthropogenic and woody debris) on a scheduled basis. The woody 
debris is redistributed for the benefit of in-river habitat creation or 
erosion control.  

SC.7 
Redistribution of woody debris for habitat 
creation and erosion management 

M.1 
Manual debris removal at Federation 
Bridge 

Option 0 Business as Usual - do nothing   

Do 
Nothing 

Debris removal when reported by the 
community.  

Operational maintenance of Brunswick River is managed by Road 
and Maritime Services to maintain navigability. Council has no 
existing debris process as it is not under Council jurisdiction. Any 
debris removal on the foreshores is not captured as a flood 
mitigation benefit.  

4.2 MCA Objectives and Criteria  

To select a preferred option from the developed Short List, a multi-criteria analysis was undertaken. The 

criteria and objectives for assessment were developed in conjunction with the BSC project team. The resulting 

MCA criteria has been split into three key objectives as per Table 3.1.1 below.  

Table 4.2.1 Option overarching objectives 

Objective Description 

Financially Responsible The solution is economically feasible.  

This objective includes initial outlay (environmental and other 

impact assessments, conceptual and detailed design, river 

flow assessments, condition assessments, ground-truthing 

etc.) capital (construction) and ongoing operational and 

maintenance costs of the options, as well as the likelihood of 

receiving funding for all phases of the option.  

Right Infrastructure and 

People 

The solution is technically effective at minimising debris 

accumulation at Federation Bridge and can be safely and 

easily implemented and operated with minimal impacts to the 

surrounding environment.  

Satisfied Customers and 

Stakeholders 

The solution has minimal impact on community’s amenity of 

Brunswick River, to First Nation and European heritage 

values. Additionally, landowners and authorities are satisfied 

with the solution with minimal processes for licenses and 

approvals to implement solution.  

The criteria, and their weightings, of each of the overarching objectives can be seen in Table 4.2.2. The 

weightings of each criterion have been carefully considered, taking into account the constraints as outlined in 

this report. Weightings of criteria and objectives have been aligned with BSC’s priorities and identified 

constraints.  
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Table 4.2.2 MCA Objectives, Weightings and Scores 

 35% 40% 25% 

 

Financially Responsible 

 
Right Infrastructure and People Satisfied Customers and Stakeholders 

solution 
 30% 30% 40% 70% 15% 5% 15% 35% 35% 30% 

Score 

Opinion of Initial outlay 
and Capital Costs 

Opinion of Operational 
Cost over 30 years 

Funding Potential 
Efficacy, 

Operations and 
Maintenance 

Health and Safety 
during 

construction, 
commissioning 
and operation 

Construction and 
commissioning 

complexity 

Environmental 
impacts 

Heritage 
including 

aboriginal relics 
& sacred sites, 

European 
heritage, 

approvals  

Community 
amenity, 

disturbance, 
perception and 

acceptance 

Authority 
stakeholders, 
licenses and 

approvals 

5  < $100,000 < $300,000 
Funding available for all 

phases 
Major positive impact or benefit associated with the criteria. Simple to satisfy criteria. 

4 $100,000 - 
$200,000 

$300,001 - 
$600,000 

Likely that the option 
will receive funding for 

most phases 

Moderate positive impact or benefit associated with the criteria. Simple to satisfy criteria with minor 
modifications. 

3 $200,000 - 
$500,000 

$600,001 - 
$900,000 

May receive partial 
funding for all phases or 

operational phases 
Neutral positive impact or benefit/challenge associated with the criteria.  

2 $500,000 - 
$1,000,000 

$900,001 - 
$1,500,000 

Unlikely to receive 
funding for most phases 

Moderate negative impact or challenge associated with the criteria. Small difficulties in satisfying the 
criteria. 

1 >$1,000,000 > $1,500,000 
Unlikely to receive 

funding for any phases 
Major negative impact or challenge associated with the criteria. Difficult to satisfy the criteria. 
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4.3 MCA Process 

An MCA was undertaken for each of the short-listed options, using objectives and criteria as described in the 

previous section and considering constraints as outlined in this study. The MCA was facilitated by Arcadis with 

key BSC teams engaged on 19th April 2023 and refinement in the following days. The following sections detail 

the outcomes of the assessment with final scorings for each option. 

4.3.1 Option 1 Structural: Debris Fins 

Option 1 Structural: Debris 
Fins  

Score Assessment 

Financially Responsible 

Opinion of Initial outlay / Capital 
costs 

1 

Circa $1,000,000 

Assumes structural works are required to reinforce the Bridge due to the 
age and condition. Assumes 2 concrete fins on middle piers (where 
debris tends to accumulate) are constructed. Environmental impact 
assessment, heritage assessment and bridge condition assessments, 
river flow assessments will be required prior to any design works and 
construction.   

Opinion of operational costing 
(30 year scenario) 

3 

Circa $900,000 

Due to the skew of the bridge and reports from existing debris fins, 
clearing and maintenance will likely be required. (Sheeder and Johnson, 
2008 cited by Bridge Engineering Center, 2012).  

Funding Potential 1 

TfNSW is the asset owner of Federation Bridge and is responsible for the 
operational maintenance. Additional structural elements which increase 
maintenance cost will likely not be funded by TfNSW, due to their asset 
maintenance programme and the priority given to Federation Bridge in 
the region. 

Right Infrastructure and People 

Efficacy and performance, 
Operations and Maintenance 

1 

Due to the skew of the bridge in the river, the piers are not directly 
parallel to flow of the river, the effectiveness of the solutions is unlikely to 
be satisfactory and may exacerbate the problem; fins are most effective 
in very high flow velocities where fins and piers are parallel to flows 
(Bridge Engineering Center, 2012). Additionally, fins are only effective for 
floating debris; debris which is lodged on bridge piers may further trap 
debris. 

Although the structure itself will require little monitoring and maintenance, 
clearing debris may still be required. The control does not reduce debris 
loads into the river; does not address source of debris. 

Health and Safety during 
construction, commissioning and 
operation 

3 
Construction works require working on a waterway and could also require 
working at height. These works can be appropriately risk assessed.  

Construction and commissioning 
complexity 

2 

Construction will require large machinery access close to the waterway 
and/or the bridge. Large concrete fins will require cranes and barges to 
be put in place. A water main is also located on the upstream side of the 
bridge. 

Environmental impacts 3 
 Commissioning and construction works may disturb habitats on the 
foreshore and fish habitats.  During operation, could create more fish 
habitat in Brunswick River.  

Satisfied Customers and Stakeholders 

Heritage including aboriginal 
relics & sacred sites, European 
heritage, approvals  

2 
Federation Bridge is in the heritage schedule (European) of the Council’s 
LEP (BSC, 2014). No registered Aboriginal sites and places in the study 
area (Appendix B) 

Community amenity, disturbance, 
perception, and acceptance 

3 Construction requires lengthy bridge closures for structural works. Debris 
fins may interfere with community amenity and navigability of the river 
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due to the skew of Federation Bridge; fins are required to be placed 
parallel to the flow. Fins may be viewed as a pro-active solution to debris 
management at the bridge.   

Authority stakeholders, licenses, 
and approvals 

2 

Requires several permits and approvals. Debris fins will require TfNSW 
consent and adoption as the asset owners. Fins will be constructed in a 
Crown Waterway and will require permitting from RMS. Brunswick River 
is a key fish habitat and will require the relevant environmental 
assessments.    

 

4.3.2 Option 2 Structural: debris sweeper 

Option 1 Structural: Debris 
Sweeper  

Score Assessment 

Financially Responsible 

Opinion of Initial outlay / Capital 
costs 

2 

Circa $500,0000 
Assumes minimal structural works are required to reinforce the bridge. 
Assumes 2 sweepers middle piers (where debris tends to accumulate) 
are constructed. Environmental impact assessment, heritage assessment 
and bridge condition assessments, river flow assessments will be 
required prior to any design works and construction.   

Opinion of operational costing 
(30 year scenario) 

2 

Circa $1,500,000 
Ongoing maintenance is required to ensure sweepers continue to rotate 
freely; any debris interfering with debris sweepers may worsen debris 
build up. (Bridge Engineering Center, 2012).  

Funding Potential 1 

TfNSW is the asset owner of Federation Bridge and is responsible for the 
operational maintenance. Additional structural elements which increase 
maintenance cost will likely not be funded by TfNSW, due to their asset 
maintenance programme and the priority given to Federation Bridge in 
the region 

Right Infrastructure and People 

Efficacy and performance, 
Operations and Maintenance 

 1 

Debris sweepers only addresses floating debris; debris which settles at 
bottom of bridge piers may interfere with performance of the sweeper. 
Where debris sweepers have been implemented, they have generally 
been labelled as having poor performance (Bridge Engineering Center, 
2012) due to the need for regular maintenance and debris interference 
(not floating debris).  

Health and Safety during 
construction, commissioning and 
operation 

 3 
Construction works require working on a waterway and could also require 
working at height. These works can be appropriately risk assessed.  

Construction and commissioning 
complexity 

 3 
Construction will require minimal reinforcement work to Federation 
Bridge. A barge is likely needed to work in the waterway. A water main is 
also located on the upstream side of the bridge. 

Environmental impacts  3 
Commissioning and construction works have minimal impact to habitats 
on the foreshore and fish habitats. 

Satisfied Customers and Stakeholders 

Heritage including aboriginal 
relics & sacred sites, European 
heritage, approvals  

 2 
Federation Bridge is in the heritage schedule (European) of the Council’s 
LEP (BSC, 2014). No registered Aboriginal sites and places in the study 
area (Appendix B) 

Community amenity, disturbance, 
perception, and acceptance 

 3 
Debris sweepers will unlikely interfere with community amenity and not 
affect the navigability of the river. 

Authority stakeholders, licenses, 
and approvals 

 2 

Requires several permits and approvals. Debris fins will require TfNSW 
consent and adoption as the asset owners. Works will require works in a 
Crown Waterway and will require permitting from RMS. Brunswick River 
is a key fish habitat and will require the relevant environmental 
assessments.    
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4.3.3 Option 3 Camphor Laurel and Bush Management 

The following figure shows areas upstream of Federation Bridge of the proposed bush management areas 

that are likely to contribute to woody debris loads entering Brunswick River. Approximately 3.2km of the 

foreshore have been recently cleared of dead and selected live Camphor Laurel species (vegetation 

community layer is of 2021) by BSC Bush Regeneration Team. This option estimates a further 2.57km of 

remediation is required. 

 

Figure 4.2 Option 3 Camphor Laurel Management Areas 

Option 3 Camphor Laurel and 
Bush Management  

Score Assessment 

Financially Responsible 

Opinion of Initial outlay / Capital 
costs 

2 

Circa $572,000 
This estimate is based on previous quotes procured by council, which 
considers cranes and machinery that may be required to reach the banks 
of Brunswick Rivers, and to remove larger dead Camphor Laurel.  

Opinion of operational costing 
(30 year scenario) 

5 

Circa $220,000 
Assumes ongoing bush management required after Camphor Laurel 
removal and requires minimal re-planting. Manual removal of debris is 
likely still required prior to initial of remediation. 

Funding Potential 4 

Solution is likely to gain funding due to the wider benefits the solution 
creates, not only an effective flood mitigation control. Funding sources 
may include EPA and DPE.  
Assumes community awareness and Landcare support can be delivered 
via existing BSC grants due to similar overarching objectives. 

Right Infrastructure and People 
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Option 3 Camphor Laurel and 
Bush Management  

Score Assessment 

Efficacy and performance, 
Operations and Maintenance 

 5 

This solution targets the dominating source of debris accumulating at 
Federation Bridge – dead Camphor Laurel upstream of Federation 
Bridge. It is anticipated as the bulk of Camphor Laurel is removed; woody 
debris accumulation will significantly decrease. It assumed that minimal 
ongoing bush management will be required. Community awareness of 
safe and effectiveness ways to manage Camphor Laurel will also 
minimise debris loads.  Will also help reduce debris accumulation at 
other bridges. 

Health and Safety during 
construction, commissioning and 
operation 

 4 
Works require the removal of large dead trees in hard to access areas. 
Cranes and machinery can be used to ensure safe working. These works 
can be appropriately risk assessed.  

Construction and commissioning 
complexity 

 4 
Some pockets of difficult to access areas on the foreshores due to dense 
bushland, however, relatively straight forward initial and ongoing works.  

Environmental impacts  5 

Removal of invasive species will encourage growth of native vegetation. 
Additionally, the shallow nature of the Camphor Laurel roots undercuts 
banks of Brunswick River; remediation will have wider environmental 
benefits including addressing erosion.  
It is noted that flying fox camps and koala habitats are within this option; 
removal of trees will be undertaken in a controlled and selective fashion. 
Increasing flora diversity will further encourage more diverse fauna to 
create habitats.  

Satisfied Customers and Stakeholders 

Heritage including aboriginal 
relics & sacred sites, European 
heritage, approvals  

 4 
No registered Aboriginal sites and places in the study area (Appendix B), 
however, a detailed assessment may be required. 

Community amenity, disturbance, 
perception, and acceptance 

 5 

Solution engages the community and other stakeholder groups 
(Landcare). Increase quality of vegetation communities on the foreshores 
will benefit amenity of the study area. Removal of vegetation will cause 
minimal disturbance to local community.  

Authority stakeholders, licenses, 
and approvals 

 4 

Majority of the area is either Council managed Council owned; minimal 
licenses and approvals are required. There are some pockets of privately 
owned land; however it is noted that landowners are not permitted to 
mow or disturb vegetation 10m from riparian areas.   

4.3.4 Option 4 – Targeted Food Event Management 

Option 4 Targeted Flood Event 
Management  

Score Assessment 

Financially Responsible 

Opinion of Initial outlay / Capital 
costs 

4 

Circa $200,000 
Assumes upfront effort to remove debris (woody and anthropogenic) in 
the first years of the management plan. Requires procurement of barge 
and other equipment. 

Opinion of operational costing 
(30 year scenario) 

3 

Circa $670,000 
Assumes debris removal before and after a major flood event is required 
every 5 years, approximate 2.5km upstream of Brunswick River and in 
the foreshores. 

Funding Potential 2 
Unlikely to receive funding for ongoing debris removal before and after 
flood events. 

Right Infrastructure and People 

Efficacy and performance, 
Operations and Maintenance 

2 

The nature of this plan is based around predicting flood events and 
weather (and climate patterns), which is difficult to plan and mobilise prior 
to a flood event. Additionally, removing debris after a flood event is a 
reactive solution and does not address the effects of debris accumulating 
at Federation Bridge during a flood event. 
This solution is labour intensive for the duration of the solution, requiring 
a team to be mobilised at short notice. 
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Option 4 Targeted Flood Event 
Management  

Score Assessment 

Health and Safety during 
construction, commissioning and 
operation 

2 
Removing anthropogenic debris and waste in the waterway and the 
foreshore can be hazardous due to the type of debris, and the size and 
weight. 

Construction and commissioning 
complexity 

3 
Removing debris could have access difficulties, especially bulky items. 
However, most of the foreshore is accessible for this activity. 

Environmental impacts 4 
Removing anthropogenic debris has environmental benefits for local flora 
and fauna, as well preventing anthropogenic debris into Brunswick River.  

Satisfied Customers and Stakeholders 

Heritage including aboriginal 
relics & sacred sites, European 
heritage, approvals  

4 
No registered Aboriginal sites and places in the study area (Appendix B), 
however, a detailed assessment may be required. 

Community amenity, disturbance, 
perception, and acceptance 

4 

Solution will increase the amenity of area, with periodic removal litter and 
illegally dumped debris. Clearing debris will have minimal disturbance of 
the community. However, this solution may be perceived as a reactive 
solution as opposed preventative.  

Authority stakeholders, licenses, 
and approvals 

2 

Council do not have the authority to remove debris in the Crown 
Waterway. Any works need to be approved by RMS and a notice needs 
to be posted prior to any works to advise waterway uses of the 
navigational impediment. Some approvals may be granted during 
emergency flood events.  
Council is able to remove debris in Council owned and managed areas. 
There are also some pockets of privately owned land.  

4.3.5 Option 5 – Periodic Removal and Habitat Creation 

Option 5 Periodic Removal and 
habitat creation  

Score Assessment 

Financially Responsible 

Opinion of Initial outlay / Capital 
costs 

4 

Circa $200,000 
Assumes upfront effort to remove debris (woody and anthropogenic) in 
the first years of the management plan. Requires procurement of barge 
and other equipment. 

Opinion of operational costing 
(30 year scenario) 

2 

Circa $1,020,000 
Assumes removal of debris (anthropogenic and woody) every 2 years 
and redistribution of woody debris for bank management and habitat 
creation. 

Funding Potential 1 
Unlikely to receive funding due to the relatively large ongoing operation 
costs. 

Right Infrastructure and People 

Efficacy and performance, 
Operations and Maintenance 

2 

This solution does not address debris during flood events and only 
removes debris every 2 years. Redistribution of woody debris may also 
result in contributing to debris load in other parts of Brunswick River.  
This solution is labour intensive for the duration of the solution. 
Additionally, some monitoring will be required for created fish habitats. 

Health and Safety during 
construction, commissioning and 
operation 

2 
Removing anthropogenic debris and waste in the waterway and the 
foreshore can be hazardous due to the type of debris, and the size and 
weight. 

Construction and commissioning 
complexity 

2 
Removing debris could have access difficulties, especially bulky items. 
However, most of the foreshore is accessible for this activity. 

Environmental impacts 4 
Removing anthropogenic debris has environmental benefits for local flora 
and fauna, as well preventing anthropogenic debris into Brunswick River.  
Additionally, actively creates environmental value in fish habitats. 

Satisfied Customers and Stakeholders 

Heritage including aboriginal 
relics & sacred sites, European 
heritage, approvals  

4 
No registered Aboriginal sites and places in the study area (Appendix B), 
however, a detailed assessment may be required. 



B Y R O N  S H I R E  C O U N C I L  

STAFF REPORTS - INFRASTRUCTURE SERVICES 4.1 - ATTACHMENT 1 

FLOOD Agenda  16 May 2023  page 60 

 

  

Federation Bridge Debris Control – Stage 1 Options Assessment – Draft 

www.arcadis.com 
0005-30156205-AAS-01- Federation Bridge Debris Control - Stage 1 Options Assessment - SENT 27th April 2023 43 

Option 5 Periodic Removal and 
habitat creation  

Score Assessment 

Community amenity, disturbance, 
perception, and acceptance 

4 
Solution will increase the amenity of area, with periodic removal litter and 
illegally dumped debris. Clearing debris will have minimal disturbance of 
the community. However, this solution may be perceived as  

Authority stakeholders, licenses, 
and approvals 

3 

Council do not have the authority to work in the Crown Waterway. Any 
works need to be approved by RMS and a notice needs to be posted 
prior to any works to advise waterway uses of the navigational 
impediment. Approvals will also be required for habitat creation in 
Brunswick River by DPE.  
Council is able to remove debris in Council owned and managed areas. 
There are also some pockets of privately owned land.  

4.3.6 Option 0 – Business as Usual 

Option 0 Business and usual  Score Assessment 

Financially Responsible 

Opinion of Initial outlay / Capital 
costs 

5 Business as usual – no additional financial outlay. 

Opinion of operational costing 
(30 year scenario) 

5 Business as usual – no additional financial outlay. 

Funding Potential 1 Business as usual – no additional financial outlay. 

Right Infrastructure and People 

Efficacy and performance, 
Operations and Maintenance 

1 
No active management will further worsen debris accumulation at 
Federation Bridge. 

Health and Safety during 
construction, commissioning and 
operation 

3 Business as usual – debris removal as needed. 

Construction and commissioning 
complexity 

3 Business as usual – no change. 

Environmental impacts 3 Business as usual – no change. 

Satisfied Customers and Stakeholders 

Heritage including aboriginal 
relics & sacred sites, European 
heritage, approvals  

3 Business as usual – no change. 

Community amenity, disturbance, 
perception, and acceptance 

1 
Inaction of addressing debris accumulation is not acceptable to 
community. 

Authority stakeholders, licenses, 
and approvals 

3 Business as usual – no change. 

4.3.7 MCA Summary and Outcomes 

The MCA resulting scores are given below. 
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Satisfied Customers and Stakeholders Right Infrastructure and People Financially Responsible 

Figure 4.3.1 Short List Options MCA - Results Graph 

As seen in the Figure above, Option 3 Camphor Laurel Management and Bush Regeneration has scored the 

highest out of the five options and the Business and Usual (do nothing) solution . Although this option has a 

high initial cost outlay, the likelihood of securing funding is high. Additionally, this solution scored the highest 

out all solutions for its effectiveness – addressing the woody debris at the source, preventing debris loads 

entering Brunswick River, which would help all bridge structures downstream of the source control point. It 

also provided significant environmental benefit by removing an invasive flora species allowing for further 

regeneration and bank stabilisation (through replacement of Camphor Laurels with native floras)  

Structural Options 1 and 2 scored the lowest, due to the high capital and ongoing maintenance costs in order 

to ensure the effectiveness of these solutions. If not maintained, these controls could exacerbate the debris 

accumulation.  

Other management options, Options 4 Targeted Flood Events and Option 5 Period Debris Removal scored 

just above the Business as Usual (do nothing) solution. These options, although contributing to wider 

environmental benefits, are somewhat reactive solutions. However, elements of Option 4 and 5 are valid and 

could be done in conjunction with preferred Option 3.  

Structural: Debris 

fins

Structural: Debris 

sweeper

Camphor Laurel 

management and 

bush regeneration

Targeted Flood 

Event Management

Periodic Removal at 

foreshores and 

habitat creation

Business as Usual - 

Do Nothing

Rank 6 5 1 3 2 4

Score 1.83 1.86 4.47 2.73 2.755 2.38

% Score 37% 37% 89% 55% 55% 48%
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3.00

4.00
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Table 4.2.1 Summary of MCA scoring of Options Short List 

Objective Weighting 30% 45% 25% 

Financially Responsible 
The solution is economically feasible. This objective 
includes capital and ongoing costs of the options, as 

well as the likelihood of receiving funding for all phases 
of the option. 

Right Infrastructure and People 
The solution is effective and can be safely implemented with minimal 

impacts to the surrounding environment.

Satisfied Customers and 
Stakeholders 

The solution has minimal impact on user’s amenity of 
Brunswick River, to First Nation and European heritage 

values. Additionally, land owners and authorities are 
satisfied with the solution with minimal processes for 

licenses and approvals to implement solution. 

Criteria Weighting 30% 30% 40% 70% 15% 5% 15% 35% 35% 30% 

Description 
Initial outlay 
and Capital 

Costs 

Operational 
costing 
(30 year 
scenario) 

Funding 
Potential 

Efficacy, 
Operations 

and 
Maintenance 

Health and 
Safety during 
construction, 

commissioning 
and operation 

Construction 
and 

commissioning 
complexity 

Environmental 
impacts 

Heritage 
including 
aboriginal 
relics & 

sacred sites, 
European 
heritage, 
approvals 

Community 
amenity, 

disturbance, 
perception 

and 
acceptance 

Authority 
stakeholders, 
licenses and 

approvals 

Weighted 
Score 

Option 1 Structural: Debris fins 0.09 0.27 0.12 0.315 0.2025 0.045 0.2025 0.15 0.225 0.15 1.8325 

Downstream and/or upstream triangular structure to direct debris away 
from the bridge, attached vertically at bridge piers. Debris fins allow debris 
to continue traveling in the flow in a directed manner.  

1 3 1 1 3 2 3 2 3 2 1.83 

Option 2 Structural: Debris sweeper 0.18 0.18 0.12 0.315 0.2025 0.0675 0.2025 0.15 0.225 0.15 1.855 

Vertically aligned polyurethane cylinders which rotate freely. Sweepers 
are attached to the upstream side of a structure and is intended to direct 
debris downstream.  

2 2 1 1 3 3 3 2 3 2 1.86 

Option 3 Camphor Laurel Management and Bush regeneration 0.45 0.48 1.575 0.27 0.09 0.3375 0.3 0.375 0.3 4.47 

This option targets the removal of Camphor Laurel, much of which are 
dead on the foreshore, contributing to significant to woody debris entering 
Brunswick River. Supplemented by ongoing management.  

2 5 4 5 4 4 5 4 5 4 4.47 

Option 4  Targeted Flood Event Management 0.36 0.27 0.24 0.63 0.135 0.045 0.2025 0.3 0.3 0.15 2.73 

This option aims to minimise the accumulation of debris at Federation 
Bridge by removing man made and woody debris on foreshores before a 
forecasted flood event or rainy season at Federation Bridge. Additionally, 
prompt post flood event debris removal. 

4 3 2 2 2 2 3 4 4 2 2.73 

Option 1 Periodic Removal and habitat creation 0.36 0.27 0.12 0.63 0.135 0.045 0.27 0.3 0.3 0.225 2.76 

This option removes debris on the mainly on the foreshore (anthropogenic 
and woody debris) on a scheduled basis. The woody debris is 
redistributed for the benefit of in-river habitat creation or erosion control.  

4 3 1 2 2 2 4 4 4 3 2.76 

Option 0 Business as Usual - do nothing 0.45 0.45 0.12 0.315 0.2025 0.0675 0.2025 0.225 0.075 0.225 2.38 

 Operational maintenance of Brunswick River is managed by Maritime for 
navigable. Council has no existing debris process as it is not under 
Council jurisdiction. 

5 5 1 1 3 3 3 3 1 3 2.38 
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5 Conclusion 

This report assessed possible debris control methods to address debris accumulation under Federation 

Bridge, with the aim of reducing their impacts during flood events. This study explored structural options on 

Federation Bridge, and management options that would intercept debris prior to entering Brunswick River, 

reducing debris loads. 

These options were compiled into a Long List, then evaluated using a No / No Go assessment based on 

stakeholder and BSC project team feedback to remove options which were financially unfeasible, not 

practical, possibly exacerbate flood impacts, and have unmitigated impacts on environment and community 

amenity of the study area.  

The remaining controls formed a Short List which were evaluated using an MCA and ranked: 

1. Option 3 Camphor Laurel management and bush regeneration 

2. Option 5 Periodic removal and habitat creation  

3. Option 4 Targeted Flood Event Management 

4. Option 0 Business as Usual – Do Nothing 

5. Option 2 Structural: Debris Sweeper 

6. Option 1 Structural: Debris Fins 

Option 3 Camphor Laurel Management and Bush Regeneration scored the highest out of the options. 

Although this option has a high initial cost outlay, the likelihood of securing funding is high. Additionally, this 

solution scored the highest out all solutions for its effectiveness – addressing and mostly eradicating the 

woody debris at the source, preventing debris loads entering Brunswick River.  

6 Recommendations 

To progress the preferred Option 3 Camphor Laurel Management and Bush Regeneration the following is 

recommended.  

1. Presentation of preferred option to key stakeholders: In order to progress the preferred Option 3 

Camphor Laurel Management and Bush Regeneration, the options will need to be presented to the Flood 

Committee whose members include: 

• Representation from the Mullumbimby Community 

• DPE 

• EPA 

• Internal BSC teams 

It should be noted in this presentation that there has been deviation from original funded structural solution 

from the FRMP, however the preferred option, in consideration of the study, is appropriate and effective. 

2. Review of funding options: Following the presentation of the preferred option to key stakeholders, 

review possible funding sources from DPE via floodplain management grants or coastal and estuary 

grants.  

3. Business Case: Developing a business case will be required, including more detailed costs for initial 

outlay and further assessments, ongoing maintenance for operation activities. Flood mitigation benefits as 

well as wider environmental and community benefits should also be addressed. 

4. Stage 2 Management Plan: Following this initial options assessment, the next steps, once approval and 

funding is gained, are to detail a Management Plan and possible funding requirements for Option 3 
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Camphor Laurel management and bush regeneration. The Management Plan will detail the activities and 

their schedules to effectively remove dead and live Camphor Laurel and ongoing bush management.  

As activities under this option fall mostly under Council’s responsibility and similar activities have been carried 

out in the Study Area and the wider LGA, engagement with BSC’s Coastal Management and Biodiversity 

Team and Bush Regeneration Team is required.  
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S.1 
The Treibholzfange 
debris‐detention device  

  
U.S. Department of Transportation (2005) 

S.2 Debris booms 

 
https://www.elastec.com/products/floating-boom-barriers/trash-
debris-boom/ 

S.3 Debris fins 

 
U.S. Department of Transportation (2005) 

S.4 River training structures 

 
U.S. Department of Transportation (2005), 

S.5 Debris sweeper  
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U.S. Department of Transportation (2005) 

S.6 Debris deflectors 

 
 
 
 
 
 
 
 
 
 
 
 
 

U.S. Department of Transportation (2005)  
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S.7 Trash racks 

 
(Red City Bulletin, 2020) 

S.8 Furling / Net 

 
(Protect Construction, 2022) 

S.9 Debris retaining basin  

 
 
 
 

 
 
(After Wildfire, 2023) 

S.10 Bridge pier adjustment  
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AHIMS Web Services (AWS)
Search Result Your Ref/PO Number : Federation Bridge - 2

Client Service ID : 769077

Date: 30 March 2023Arcadis

580 George Street  

Sydney  New South Wales  2000

Dear Sir or Madam:

AHIMS Web Service search for the following area at Lat, Long From : -28.5574, 153.4837 - Lat, Long To : 

-28.5479, 153.4992, conducted by Christina Chiu on 30 March 2023.

Email: christina.chiu@arcadis.com

Attention: Christina  Chiu

The context area of your search is shown in the map below. Please note that the map does not accurately 

display the exact boundaries of the search as defined in the paragraph above. The map is to be used for 

general reference purposes only.

A search of Heritage NSW AHIMS Web Services (Aboriginal Heritage Information Management System) has shown 

that:

 0

 0

Aboriginal sites are recorded in or near the above location.

Aboriginal places have been declared in or near the above location. *
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If your search shows Aboriginal sites or places what should you do?

Important information about your AHIMS search

You can get further information about Aboriginal places by looking at the gazettal notice that declared it. 

Aboriginal places gazetted after 2001 are available on the NSW Government Gazette 

(https://www.legislation.nsw.gov.au/gazette) website. Gazettal notices published prior to 2001 can be 

obtained from Heritage NSW upon request

Aboriginal objects are protected under the National Parks and Wildlife Act 1974 even if they are not recorded as 

a site on AHIMS.

You must do an extensive search if AHIMS has shown that there are Aboriginal sites or places recorded in the 

search area.

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

practice.

AHIMS records information about Aboriginal sites that have been provided to Heritage NSW and Aboriginal 

places that have been declared by the Minister;

Information recorded on AHIMS may vary in its accuracy and may not be up to date. Location details are 

recorded as grid references and it is important to note that there may be errors or omissions in these recordings,

Some parts of New South Wales have not been investigated in detail and there may be fewer records of 

Aboriginal sites in those areas.  These areas may contain Aboriginal sites which are not recorded on AHIMS.

This search can form part of your due diligence and remains valid for 12 months.

The information derived from the AHIMS search is only to be used for the purpose for which it was requested. It 

is not be made available to the public.

Level 6, 10 Valentine Ave, Parramatta  2150

Locked Bag 5020 Parramatta NSW 2124

Tel: (02) 9585 6345

ABN 34 945 244 274

Email: ahims@environment.nsw.gov.au

Web: www.heritage.nsw.gov.au
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Arcadis. Improving quality of life. 

 

Arcadis Asia Pacific 
Level 16, 580 George Street 
Sydney 
NSW 2000 
Australia  

Tel: +61 2 8907 9000 

www.arcadis.com 



B Y R O N  S H I R E  C O U N C I L  

STAFF REPORTS - INFRASTRUCTURE SERVICES 4.2 

FLOOD Agenda  16 May 2023  page 74 

 

Report No. 4.2 North Byron Sky Pump Proposal 

Directorate: Infrastructure Services 

Report Author: Scott Moffett, Drainage & Flood Engineer, IS - Works - 
Infrastructure Planning  

File No: I2023/652 5 

Summary: 

On 24th March 2023 Council resolved the following committee recommendation (23-092) 

Council adopts the following Committee Recommendation: 

• Report No. 4.2 Modelling of Various Flow Scenarios at South Golden Beach 
File No: I2023/89 10 

Committee Recommendation 4.2.1  

That Council includes in the information it will disseminate under AGRN1012 -Local 
Government Recovery Grant Program results of a basic review of extracting water from 
the floodplain north of New Brighton. 

This report addresses this resolution and other actions requested by the committee. 15 

    

 

 

RECOMMENDATION:  

That the Floodplain Management Advisory Committee recommends Council support 20 
the proposed scope for the North Byron Sky Pumps Proposal 

 

 

   

  25 
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Report 

On 24th March 2023 Council resolved the following committee recommendation (23-092) 

Council adopts the following Committee Recommendation: 

• Report No. 4.2 Modelling of Various Flow Scenarios at South Golden Beach 5 
File No: I2023/89 

Committee Recommendation 4.2.1  

That Council includes in the information it will disseminate under AGRN1012 -Local 
Government Recovery Grant Program results of a basic review of extracting water from 
the floodplain north of New Brighton. 10 

In order to achieve this action it is proposed to model a ‘Sky Pumps’ scenario in the North 
Byron Flood Model.  The following is the proposed scope. 

Model two versions of the 100 year flood to understand the pump volumes, rates and size 
that would be required to prevent a prescribed amount of flooding for each event scenario 

Develop and run the following scenarios in the North Byron Flood Model 15 

• Flood Event Scenario A - A ocean dominated 100 year flood with a 100 year tail 
water of 2.6m AHD and 100 year rainfall. 

• Flood Event Scenario B - A 100 year flood with 100 year rainfall flood and a 20 year 
climate change tailwater boundary condition. 

Each Flood Event Scenario above will assess three ‘Sky Pumps’ operating together. The 20 
location of the pumps is provided in the below images. The pumps will run together in 
three different set ups. 

Set Up One – Commence pumping when water levels reach 200mm below the 100 year 
flood peak for the location. The pumps are to be sized to prevent any water level increase 
above the turn on level for the duration on the flood. 25 

Set Up Two - Commence pumping when water levels reach 400mm below the 100 year 
flood peak for the location.  The pumps are to be sized to prevent any water level increase 
above the turn on level for the duration on the flood. 

Set Up Three - Commence pumping when water levels reach 600mm below the 100 year 
flood peak for the location.  The pumps are to be sized to prevent any water level increase 30 
above the turn on level for the duration on the flood. 

The term ‘Sky Pump’ has been used because for assessment purposes the discharge 
water from the pumps will disappear into the aether.  The purpose of this assessment is to 
understand the extraction volumes and rates required to achieve three different flood 



B Y R O N  S H I R E  C O U N C I L  

STAFF REPORTS - INFRASTRUCTURE SERVICES 4.2 

FLOOD Agenda  16 May 2023  page 76 

 

mitigation outcomes. Disposal of this water will be investigated further if required following 
this initial investigation. 

Typical costs to achieve the desired mitigation volumes and rates will also be discussed. 

The three ‘Sky Pump’ locations is shown in the below images.  They were selected on the 
basis that they are: 5 

• Low elevation (around 1.2m/ 1.3 AHD), hence will be an area that will be inundated 
early in a flood event 

• Still have semi-intact remnant drainage channels that will carry floodwater from 
overflow from Marshalls Creek or Billinudgel Nature Reserve 

Locations are: 10 

1. North of sports field at New Brighton (153.5491, -28.5037) – this land is privately 
owned. 

2. South of levee at SGB (154.5499, -28.4984) – this land is a mix of Crown and 
National Parks land. 

3. Remnant dredged channel from 1970s in Billinudgel Nature Reserve (intersects 15 
remnant channel which carried water to Helen Street outlet) (153.5506, -28.4856) - 
this land is privately owned, however, some National Parks land is to the south. 
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Location One: 
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Location two: 
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Location 3: 

 

 

Key issues 

The proposal does simplify a complicated flood mitigation scenario; therefore, the 5 
assessment does have its limitations. However, the proposal will provide a simple 
understanding of potential extraction volumes and rates required to achieve three different 
flood mitigation outcomes. This will help with community understanding what is needed to 
achieve these scenarios. 

Disposal of pumped water will not be considered; this would need to be understood better 10 
as it could make pumping a very costly or difficult mitigation solution. 

Next steps 

The proposed scope will be added to an existing Request For Quote for a Third Party Peer 
review and community consultation process on Council previous flood mitigation 
investigations in the North of the shire. 15 

Recent Resolutions 

• 23-092 
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Legal/Statutory/Policy Considerations 

The Floodplain Development Manual supports the policy and guides councils through the 
floodplain risk management process. The manual helps councils develop and implement 
local floodplain risk management plans and outlines the technical assistance provided by 
the NSW Government. 5 

The manual details the roles and responsibilities of various NSW agencies and includes 
information on: 

• the preparation of flood studies, floodplain risk management studies and plans 
• floodplain risk management options 
• flood planning levels and areas 10 
• hydraulic and hazard categorisation 
• emergency response planning. 

 

The manual was gazetted in 2005 as the manual relating to the development of flood-liable 
land for the purposes of section 733 of the Local Government Act 1993. 15 

Financial Considerations 

This assessment will be funded under an existing grant funded catchment assessment. 

Consultation and Engagement 

Staff met with Robert Crossley, his group and Cr Lyon and Cr Hunter to discuss the 
proposed scope on Friday 28th April 2023.  20 
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Report No. 4.3 Byron Drainage Upgrade Strategy 

Directorate: Infrastructure Services 

Report Author: Scott Moffett, Drainage & Flood Engineer, IS - Works - 
Infrastructure Planning  

File No: I2023/653 5 

Summary: 

The Byron Bay Drainage Upgrade Strategy is a Floodplain Management Measure in the 
Council adopted Belongil Creek Floodplain Risk Management Plan (2015). 

The project is funded by the "Preparing Australian Communities" grant to develop the 
drainage strategy through Concept Design to Detailed Design.  Essentially developing a 10 
construction ready project. 

This report provides a status update for the project. 

 

    

 15 

 

RECOMMENDATION:  

That the Floodplain Management Advisory Committee notes the update on the 
Byron Drainage Upgrade Strategy. 

 20 
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Report 

The Byron Bay Drainage Upgrade Strategy is a Floodplain Management Measure in the 
Council adopted Belongil Creek Floodplain Risk Management Plan (2015). 

The project is funded by the "Preparing Australian Communities" grant to develop the 
drainage strategy through Concept Design to Detailed Design.  Essentially developing a 5 
construction ready project. 

The project has three proposed stages that make up the Byron Bay Drainage Upgrades. 
They can be delivered separately or together as follows: 

• Town Centre – Includes upgrades of the gravity drainage system within the town 
centre. 10 

 

• Shirley Street – Includes construction of the towns main pump station, a levee 
protecting the properties of the Shirley Street area from regional flooding and 
installation of flood pumps to cater for local drainage within the leveed area. 

 15 

• Cowper Street – Includes construction of a flood storage basin (Sandhills wetland) 
and upgrades to Cowper Street pipe outlet to Clarkes Beach. It also includes 
upgrades to cross drainage linkages between the Town Centre drainage, Cowper 
Street trunk drainage and possible flood pump. (The Sandhills Wetland can be 
delivered separately to the peripheral works). 20 

  



B Y R O N  S H I R E  C O U N C I L  

STAFF REPORTS - INFRASTRUCTURE SERVICES 4.3 

FLOOD Agenda  16 May 2023  page 83 

 

There are 5 stages to deliver the detailed design of the drainage upgrades. The scope, 
status, dependencies and timeframes are summarised below: 

Stage Scope Status Dependencies Program 
Timeframe 

1 Strategy Review 

Deliverable: Strategy 
Review report 
identifying issues with 
the current strategy 
and opportunities for 
optimisation in 
concept design 

100% 

Completed 

Data Collection 14/4/2023 

2 Detailed Survey of 
project area 

80% 
Completed 

 30/4/2023 

3 Concept Design of drainage upgrades 

3a Deliverable: 

Draft Concept Design 
Drawings and report 
including flood 
modelling results and 
mapping 

 

0% Completion of survey 

Sandhills Wetland 
Design 

Byron Town Centre 
Masterplan 

Clarks Beach 
Masterplan 

25/8//2023 

3b Councillor Workshop 

 

0% Project review and 
general concept 
discussion 

July 2023 

3c Deliverable: 

Final Concept Design 
Drawings and report  

0% Consultation and 
information sessions 
with community  

Draft Review and 
milestone Meeting 
with Technical Staff 

11/9/2023 
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Stage Scope Status Dependencies Program 
Timeframe 

3d Councillor Workshop 

Report to Council 
General Meeting 

Council Adoption of 
Concept Design 

0% Finalisation of 
Concept Design 

Oct 2023 

4 Environmental 
Assessment 

Deliverable: 
Environmental 
studies, 
documentation and 
proposed approvals 

0% Identification of 
planning and 
regulatory pathways 

(Note that timing will 
vary depending on 
specialist studies and 
need for EIS) 

Finalise Concept 
Design 

6/11/2023 

5 Detailed Design  

Deliverable: 
Construction drawings 
and specifications 

0% Council adoption of 
concept design 

Pot holing to obtain 
utility depths 

Environmental 
assessments and 
approvals 

Electrical design and 
Essential Energy 
approvals (for pump 
stations) 

26/3/2024 
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Key issues 

The project scope overlaps with several other Council projects currently in progress and 
future masterplan projects. The drainage design upgrades will need to integrate with: 

• Sandhill’s Wetland – The detailed design of the Sandhills Wetland is complete, and 
EIS is currently being prepared.  5 

 

• Road Reconstruction projects - Including the underground drainage upgrades with 
road reconstruction / renewals is the best delivery method for Council.  It benefits 
the community by minimising disruption and avoids the costs associated with 
temporary works or reinstatement costs that would be necessary if drainage works 10 
were solely undertaken separately from road works.  

 

• The detailed design of the drainage upgrades will cover the necessary underground 
works required within the footprint of the Lawson Street and Byron Street Road 
reconstruction projects currently in Councils Capital Works program. 15 

 

• Consultant Engeny will work with the Place Manager for Byron Bay to develop a 
civil works scoping report for locations where the road and footpath shape will likely 
remain unchanged or changed.  The locations where change is warranted or 
planned would be the higher priority for full street upgrades.  This reporting will help 20 
guide full street upgrade designs that need to be prepared. 

 

• The Clarks Beach Master Plan is about to commence on Main Beach reserve and 
will need to include any upgrade works that will be required to the Cowper Street 
Outfall.  This is in the early stages and will be a point of discussion at steering 25 
committee meetings. 

 

• Byron Bay Town Centre Master Plan -The drainage strategy has also been 
requested / listed at the next Byron Town Centre Master Plan meeting for a 
presentation / briefing for early April to coincide with the completion of the Drainage 30 
Strategy Review Report. 

The current contracted program from Engeny is currently delivering detail design in March 
2024 ahead of the grant deadline of August 2024, however the following external 
dependencies present risks to delivery to the contracted program: 

• Council approval of the Concept Design may extend delivery deadlines if staff are 35 
not confident to proceed with detail design following the Councillor Workshop. 

• Consultation with affected property owners– The extent of properties directly 
affected by the proposed upgrades (such as properties adjoining levees and pump 
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stations) will be identified at the concept design stage. Additional consultation with 
individual properties may be required depending on the design impacts. 

• Environmental Assessments and obtaining environmental approvals.  Whilst most 
of the drainage upgrades would be considered exempt development or 
development with without consent, it is possible that parts of the project could 5 
trigger third party referrals/ approvals (such as Crown Lands, Cultural Heritage 
assessments, Cape Byron Marine Park Authority etc). Further an EIS maybe 
required for some elements. 

• Essential Energy Certified Design for electrical upgrades. The currently adopted 
preferred drainage strategy for Byron Town drainage includes flood pumps. Pump 10 
installations may require electrical upgrades if electric pumps are adopted and 
existing power supplies cannot meet pump demands. The scope of electrical design 
will not be confirmed until concept design and the current program does not have 
allowance for obtaining Essential Energy approvals. This may delay delivery of 
parts of the detailed design of pumps, should they be included in upgrades 15 

If any of the above project dependencies are encountered the Engeny contracted program 
maybe extended via an extension of time request. This will be reported via the PRG. 
Under the grant funding agreement, the project currently has a 5 month delivery buffer. 

See Risk Register in: Pulse | Enterprise Risk Management 

 20 

Next steps 

• Finalise survey 

• Continue with concept design  

• Commence regular meetings with the internal Project Reference Group 

 25 

  

https://byron.lgsoftwaresolutions.com.au/Pulse/UI/Risks/AllRisks.aspx
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Strategic Considerations 

Community Strategic Plan and Operational Plan  

 

CSP Objective CSP Strategy DP Action Code OP Activity 

5: Connected 
Infrastructure 
We have 
connected 
infrastructure, 
transport, and 
facilities that are 
safe, 
accessible, and 
reliable 

5.3: Invest in 
renewable 
energy and 
emerging 
technologies 

5.3.1: 
Future 
needs - 
Plan for the 
infrastructur
e needs of 
the current 
and future 
population 

5.3.1.1 

Review and update 
10 year Flood and 
Drainage Renewal 
and Upgrade 
program 

Recent Resolutions 

Not applicable 5 

Legal/Statutory/Policy Considerations 

The Floodplain Development Manual supports the policy and guides councils through the 
floodplain risk management process. The manual helps councils develop and implement 
local floodplain risk management plans and outlines the technical assistance provided by 
the NSW Government. 10 

The manual details the roles and responsibilities of various NSW agencies and includes 
information on: 

• the preparation of flood studies, floodplain risk management studies and plans 
• floodplain risk management options 
• flood planning levels and areas 15 
• hydraulic and hazard categorisation 
• emergency response planning. 

 

The manual was gazetted in 2005 as the manual relating to the development of flood-liable 
land for the purposes of section 733 of the Local Government Act 1993. 20 
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Financial Considerations 

Budget – $1.28M 

To date, Council has committed $315K which covers the Engineering design and survey 
up to completion of concept design.  

Detailed Design is a provisional item in the contract for Engineering Design and will be 5 
subject to final pricing at the completion and adoption of concept design when the scope 
can be confirmed.  Environmental planning assessments are excluded from the Engeny’s 
engineering design scope and is subject to a separate engagement. Preparation of RFQ 
documentation will be undertaken in April with appointment of a planning consultant 
planned for early May 2023. 10 

Project is currently projected to be delivered under budget. 

Should Council be successful in securing funding for the construction of the drainage 
upgrades, Council should aim to not commence any works on ground until Winter 2024 at 
the earliest. Accelerating the detailed design carries risks and tendering should be carried 
out on a finalised holistic design. 15 

Consultation and Engagement 

A communication plan is currently being prepared with Council’s Comms team and will be 
the first point of discussion at the first internal Project Reference Group meeting and 
Floodplain Management Advisory Committee 

  20 
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Report No. 4.4 Byron Shire Post 2022 Flood Analysis 
Update 

Directorate: Infrastructure Services 

Report Author: Scott Moffett, Drainage & Flood Engineer, IS - Works - 
Infrastructure Planning  5 

File No: I2023/654 

Summary: 

Following the recent flooding and rainfall events in 2022, Council has been working closely 
with State Emergency Services (SES), the Department of Planning & Environment (DPE) 
and flooding consultants to undertake a post event data collection and summary report. 10 

This report provides a summary of actions and ongoing activities for discussion by the 
Floodplain Management Advisory Committee (FMAC). 

Draft reports have been received by DPE and are currently undergoing quality assurance 
and technical review. 

    15 
 

 

RECOMMENDATION:  

That the Floodplain Management Advisory Committee recommends: 

Council notes the report, the update by DPE and the Floodplain Management 20 
Advisory Committee minutes. 
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Report 

Following the recent flooding and rainfall events in 2022, Council has been working closely 
with State Emergency Services (SES), the Department of Planning & Environment (DPE) 
along with flooding consultants to undertake a post event/s data collection and summary 
report. 5 

Council initiated the first phase internal post event survey protocols immediately following 
the recent events.  Council’s Flood and Drainage Engineer was contacted by SES to 
collaborate in obtaining post event survey marks.  

SES contracted Public Works Advisory (PWA) to provide survey resourcing across the 
Byron Shire.  DPE then became involved to oversee the data collection.  Council’s Flood 10 
and Drainage Engineer worked closely with SES, DPE and PWA to isolate the areas of 
interest with a focus on the main urbanised areas of the shire.  

Post event survey has now been completed, including an SES, DPE and PWA, along with 
Council undertaking quality assurance checks.  This data is now available for use by 
Council.  Survey has covered the Brunswick River, Belongil, Tallow Creek catchments and 15 
Bangalow. 

Council also initiated the second phase of post event survey protocols.  This involved 
releasing media alerts to all shire residents to ask for assistance with collection of 
additional private property survey.  This initiative was very successful with over 200 
responses received.  Council has mobilised survey resources collected all data from this 20 
survey. 

DPE have agreed to fund all the post event technical analysis.  

The post event technical analysis will cover the Brunswick River, Belongil, Tallow Creek 
catchments and Bangalow. Consultants WMA have been commissioned by DPE for the 
Brunswick River catchment and BMT have been commissioned by DPE for the Belongil 25 
and Tallow Creek catchments. QIT, Council Emergency Dashboard provider have also 
been commissioned to undertake a post event analysis of Councils flood warning system. 

There is a large amount of works involved to complete the post event technical analysis 
and current estimates from DPE and consultants is likely to take two to three months as a 
minimum. 30 

DPE has recently extended their proposed delivery. Staff understand that many flood 
specialist consultants are experiencing staff change and staff resourcing issues which has 
caused delays.  

Post such significant flood events it is natural that the industry will be under pressure from 
flood related areas including; insurance companies, developers and local governments. 35 

Draft reports have been received by DPE and are currently undergoing quality assurance 
and technical review. 
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Key issues 

• Timing of works (reliance on DPE and third-party consultants) 

• Privacy of data 

Next steps 

• Review draft post event technical analysis 5 

• Finalise reporting and report back to the Floodplain Management Advisory 
Committee 

Financial Considerations 

• Council’s Flood and Drainage Engineer’s time and resource allocation 

• All other activities are fully funded by DPE and SES (approx. $150 000) 10 

Consultation and Engagement 

Community consultation has been in the form of digital flood survey mark requests via 
media releases and Council’s website. 
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