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Executive Summary 
 Jacobs Group (Australia) Pty Ltd has been commissioned by Transport for New South Wales to prepare an 

updated hydrology and hydraulics assessment to assess a proposed modification to the New Dubbo Bridge 

project, detailed in the New Dubbo Bridge Review of Environmental Factors (REF) (Roads and Maritime, 2019) 

(referred to herein as the project REF). This assessment informs the Addendum Review of Environmental Factors 

(AREF).  Key design features of the proposed modification comprise changes to: 

▪ The New Dubbo Bridge structure: 

- Design changes to the main bridge span including increase in bridge length and associated additional 

piers to accommodate flow across the flood plain 

- One additional pier within the footprint of the Macquarie River 

- Relocation and rationalisation of the retaining walls at the eastern bridge abutment 

▪ The highway alignment:  

- Widening of the new Newell Highway to provide 1.0 m wide centre line treatment along the horizontal 

curve west of the bridge 

- Local widening of the new Newell Highway alignment to allow for the construction of the access stub 

into the potential residential area to the north-west 

- Adjustment of the alignment of the north-bound slip lane and flood route from Thompson Street to 

the new Newell Highway, and associated landscaping earthworks 

- Removal of the existing U-turn bay south of the Railway Bridge on Whylandra Street  

- Rationalisation of access and new driveway to properties near Riverside Church  

- Additional maintenance access track from the new Newell Highway alignment extending to the weir on 

the western side of the Macquarie River 

- Additional maintenance access track adjacent to the New Dubbo Bridge on the eastern side of 

Macquarie River  

▪ Changes to the intersection turning lanes at the River Street/ Bourke Street intersection, addition of the two 

way right turn lane and associated changes to parking in River Street and Bourke Street 

▪ Changes to the intersection of River Street, Darling Street  

▪ Rationalisation of operational drainage infrastructure including drainage lines to Macquarie River and 

refinements to bridge drainage 

▪ Active transport and landscaping: 

- Development of the Shared User Paths, the footpaths and vehicle access in Wiradjuri Park to include a 

car parking area and an additional path along Macquarie River 

- Relocation of the shared path to the north side of River Street, between Bourke and Brisbane Streets 

▪ Extension of the project boundary to accommodate these and other minor design changes such as 

additional signage. 

Other key project scope changes include: 

▪ Refinements to ancillary facilities including an additional construction compound, and construction and use 

of a temporary sediment pond in Wiradjuri Park 

▪ Change in piling methodology for the construction of the New Dubbo Bridge substructure to include larger 

piles and driven steel tube piles 

▪ Additional piling work for barriers either side of the Railway Bridge on Whylandra Street 

▪ Additional construction access route from Bunglegumbie Road 
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▪ Inclusion of a separate works package in the project description to facilitate works at the Victoria Street / 

Thompson Street intersection on the Mitchell Highway. 

Construction of the modified project may result in increases in five per cent AEP flood levels as a result of the 

inclusion of temporary fill within the floodplain. No residential, commercial or industrial building would be 

affected by increases in flood levels. Ancillary facilities 3, 4 and 5 (no longer 1 and 2 as assessed in the project 

REF) of the modified project would be at risk of flooding as they are located either within, or partially within, the 

five percent AEP (relevant AEP for temporary sites). Safeguards and management measures have been proposed 

to manage impacts to these ancillary sites as well as to minimise impact on the Macquarie River and its capacity 

to convey flows in a flood event.  

Operation of the modified project would have negligible changes in flood level for all AEP events except for the 

one per cent and 0.05 per cent AEP. In these two AEP events, no buildings would be significantly impacted, and 

flood levels are considered tolerable. This is an improved scenario in comparison to the project REF. Overall, 

operation of the modified project would have an increased immunity during the one per cent AEP flood event. 
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1. Introduction 

Jacobs Group (Australia) Pty Ltd has been commissioned by Transport for New South Wales to prepare an 

updated hydrology and hydraulics assessment to assess a proposed modification to the New Dubbo Bridge 

project, detailed in the New Dubbo Bridge Review of Environmental Factors (REF) (Roads and Maritime, 2019) 

(referred to herein as the project REF). This assessment informs the Addendum Review of Environmental Factors 

(AREF).  

1.1 Overview 

The New Dubbo Bridge project is located in Dubbo, New South Wales. Dubbo sits at the crossroads of three major 

highways including the Newell Highway which is the main thoroughfare for north south road freight between 

Brisbane and Melbourne. The road network capacity through Dubbo is generally adequate but is severely 

affected during flooding of the Macquarie River, when the Emile Serisier Bridge on the Newell Highway becomes 

impassable. To provide greater reliability for the road network during flooding and to improve access for higher 

mass limit vehicles (including vehicles over 36.5 metres in length) along the entire Newell Highway in line with 

the Transport for NSW 2015 Newell Highway Corridor Strategy, an upgrade to the highway through Dubbo is 

required. 

Transport for NSW proposes to modify the New Dubbo Bridge project including refinements to the New Dubbo 

Bridge structure, layout of the Newell Highway and project intersections, as well as changes to retaining wall and 

drainage structures, shared path and public access arrangements and landscaping and finishing works (proposed 

modification). 

1.2 The proposed modification  

Key design features of the proposed modification comprise changes to: 

• The New Dubbo Bridge structure: 

o Design changes to the bridge including increase in bridge length and associated additional piers 

to accommodate flow across the flood plain 

o One additional pier within the channel of the Macquarie River 

o Relocation and rationalisation of the retaining walls at the eastern bridge abutment 

• The highway alignment: 

o Widening of the new Newell Highway along the horizontal curve west of the bridge to provide 

one metre wide centre line along this section and across the bridge   

o Local widening of the new Newell Highway alignment to allow for the construction of the access 

stub into the potential residential area to the north-west 

o Adjustment of the alignment of the north-bound slip lane and flood route from Thompson 

Street to the new Newell Highway, and associated landscaping earthworks 

o Removal of the existing U-turn bay south of the Railway Bridge on Whylandra Street  

o Rationalisation of access and new driveway to properties near Riverside Church  

o Additional maintenance access track from the new Newell Highway alignment extending to the 

weir on the western side of the Macquarie River 

o Additional maintenance access track adjacent to the New Dubbo Bridge on the eastern side of 

Macquarie River  

• Changes to the intersection turning lanes at the River Street/ Bourke Street intersection, addition of the 

two way right turn lane and associated changes to parking in River Street and Bourke Street 

• Changes to the intersection of River Street and Brisbane Street, including removal of parking spaces  
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• Rationalisation of operational drainage infrastructure including drainage lines to Macquarie River and 

refinements to bridge drainage 

• Active transport and landscaping: 

o Development of the Shared User Paths, the footpaths and vehicle access in Wiradjuri Park to 

include a car parking area and an additional path along Macquarie River 

o Provision of a shared path to the northern side of River Street, between Bourke and Brisbane 

Streets 

• Extension of the project boundary to accommodate these and other minor design changes such as 

additional signage. 

Other key project scope changes include: 

• Refinements to ancillary facilities including an additional construction compound, and construction and 

use of a temporary sediment pond in Wiradjuri Park 

• Change in piling methodology for the construction of the New Dubbo Bridge substructure to include 

larger piles and driven steel tube piles 

• Additional piling work for barriers either side of the Railway Bridge on Whylandra Street 

• Additional construction access route from Bunglegumbie Road 

• Inclusion of a separate works package in the project description to facilitate works at the Victoria Street / 

Thompson Street intersection on the Mitchell Highway. 

1.3 Purpose of this report  

This technical paper is one of several technical papers that form part of the Addendum Review of Environmental 

Factors (AREF). The purpose of this technical paper is to provide a qualitative assessment of potential hydrology 

and hydraulics impacts resulting from the modified project. The assessment is based on a review of existing 

catchment and drainage characteristics in addition to existing flooding behaviour as defined in previous flood 

studies. The nature of the modified project and changes from existing conditions are considered in the 

identification of potential flood impacts. Based on the assessed impacts, potential mitigation measures have 

been identified to manage any resultant flood impacts from the proposal. 

1.4 Report structure 

The structure of this report is outlined below:  

▪ Chapter 1 – Introduction. Description of the proposed modification and purpose of this assessment.  

▪ Chapter 2 –  Methodology. Definition of the study area and description of the assessment approach. 

▪ Chapter 3 – Legislative and policy context. Outline of relevant policies and background to the flooding 

assessment. 

▪ Chapter 4 - Existing environment. Description of the existing catchment characteristics, review of existing 

studies and available information and description of the existing flooding behaviour in the vicinity of the 

project site. 

▪ Chapter 5 - Potential impacts. Assessment of the potential flooding impacts resulting from the operational 

phase of the proposal, construction phase assessment, climate change impact assessment, and other 

potential impacts.  

▪ Chapter 6 - Mitigation and management measures. Identified measures to mitigate the potential impacts of 

the modified project.  

▪ Chapter 7 – References.  



Addendum Hydrology and Hydraulics Assessment 
 

 

 

 5 

2. Methodology 

2.1 Study area  

The proposed modification is located within the city of Dubbo, NSW approximately 306 kilometres north west of 

Sydney CBD, and lies within the Dubbo Regional Council local government area. The proposed modification 

includes a large area on the western side of Macquarie River which traverses over the river towards River Street.  

It is centred around the following roads (refer to  Figure 2-1):  

▪ Thompson Street  

▪ Newell Highway  

▪ River Street  

▪ Darling Street  

▪ Brisbane Street. 

The study area surrounding the proposal includes a mix of residential, agricultural, recreational, industrial and 

transport related land uses. The study area includes Macquarie River which follows a north-south route through 

the centre of Dubbo, and the Main Western railway line orientates west-east across the Macquarie River, to the 

south of the Emile Serisier Bridge. 

2.2 Overall assessment approach  

The objective of this study is to assess the potential flood impacts resulting from the project and its proposed 

modification as well as identify mitigation measures.  The methodology for this assessment involved:  

▪ Review of topographic, aerial photography and land use data to characterise the existing physical attributes 

of the study area 

▪ Desktop review of available flood study reports relevant to the proposal  

▪ Review of additional flooding information  

▪ Review the proposed modification and performance objectives relevant to drainage and flooding 

▪ Review of project flood modelling to characterise existing flooding conditions and drainage patterns at the 

proposed modification site and the surrounding area  

▪ Update to the TUFLOW flood model used to assess the approved project to include the proposed 

modifications 

▪ Undertake flood modelling to quantify flood behaviour and potential flood impacts for both the 

construction and the operational phases of the modified project 

▪ Modelling of climate change to quantify changes to flood behaviour with increased rainfall for the 

operational phase of the modified project 

▪ Qualitative assessment of potential impacts on hydrology, navigation of the Macquarie River and fish 

passage 

▪ Review and identify the need for additional or revised mitigation measures compared to the project REF. 

2.3 Modelling approach 

2.3.1 Construction phase 

Five construction compound sites have been proposed in the vicinity of the New Dubbo Bridge as shown in 

Figure 2-1. The compounds are located at:  

▪ Site 1 – Thompson Street,  

▪ Site 2 – on left bank directly downstream of the New Dubbo Bridge  
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▪ Site 3 – on the right bank floodplain directly upstream of the New Dubbo Bridge 

▪ Site 4 – River Street 

▪ Site 5 – on the left bank just downstream of Emile Serisier Bridge.  

All the compounds are at risk of flooding in the 1% AEP flood event with the exception of the compound located 

downstream of the left bank abutment of the New Dubbo Bridge. 

In order to assess the construction stage impacts, the following were assumed for the modified project and 

represented in the flood model: 

▪ Temporary coffer dam in place in the Macquarie River at the new bridge crossing to facilitate bridge 

construction and extending halfway across the channel. Elevation of the top of the coffer dam 251.45m 

AHD, which is based on the following: 

- The corresponding flood flow selected based on the lowest-ranked of the annual maxima flows 

recorded at Dubbo gauge (station 421001) for the period post-Burrendong Dam, 1965 to 2014 

(available data set). Selected representative flow is 57m3/s. 

- Note that the five lowest annual maxima flows on record, with less than 50m3/s (2004, 2006, 2008, 

2009, 2014), were excluded from the assessment as these were considered to be drought years. 

- Coffer dam level of 251.45m AHD is based on the flood level with the selected representative flow, 

with half the river channel blocked, plus 0.5m freeboard. 

- Construction compounds are in place on filled pads to above the 5% AEP flood level where 

required. Refer to Figure 2-1 for the compound sites, assumed areas of fill and relevant notes on fill 

levels and other details. Sizing of the eastern floodplain site (Site 3) is based on the assumptions 

adopted in the Review of Environmental Factors (Jacobs, 2018). Siting of that filled area aims to 

locate it on the highest part of the compound and in the least active flow area on the floodplain to 

minimise the required fill volumes and the potential flood impact. The permanent works associated 

with the project including road embankments, bridge works (piers and deck) and Shared Zone are 

assumed to be at or near completion. 

The TUFLOW model was run for the 5% AEP flood event. This event was selected for the upper limit AEP to be 

assessed for the construction phase. All construction infrastructure is temporary and the assessment should be 

read in context of the likelihood of a flood of a given AEP occurring during the short construction period. The 

probability of the occurrence of a given AEP flood event during construction (e.g. five years) is substantially 

lower than during operation (i.e. 100 years) of the project. 
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Figure 2-1 Modelled construction compounds 
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2.3.2 Operational phase 

The model was run for 20%, 10%, 5%, 2%, 1%, 0.5% and 0.05% AEP and Probable Maximum Flood (PMF) 

events. The model results from the operational phase were compared to the existing case model results, 

providing a relative assessment of the potential changes in flood behaviour as a result of the 100% detailed 

design. 

2.4 Design criteria 

The flood planning level for the project has been determined based on achieving a flood immunity for the 

majority of the road in the 1% AEP event, and 2% AEP flood event for the flood bypass route at the Newell 

Highway and Thompson Street intersection. This is consistent with the Floodplain Development Manual (DIPNR, 

2005), the Flood Planning Guideline. 

The adopted design criteria for the flood assessment, and for flood-related aspects of the design, are 

summarised in Table 2-1. The flooding criteria have been adopted based on current practices for similar 

infrastructure projects in an urban setting aiming to minimise impacts on surrounding properties. 

Table 2-1 Flood design criteria  

Flood characteristic Criteria  

Duration of flooding No limit on duration increase 

Maximum increase in flood level up to and including 

the 1% AEP at existing habitable buildings where 

floor levels are already flooded (residential, 

commercial, industrial). 

10mm 

Maximum increase in flood level up to and including 

the 1% AEP on urban properties (residential, 

commercial, industrial) which are not already 

flooded. 

50mm.  

No additional properties affected.  

Maximum increase in flood level up to and including 

the 1% AEP on urban properties at non-habitable 
buildings (residential, commercial, industrial). 

50mm 

Maximum increase in flood level up to and including 

the 1% AEP on rural residential land. 

300mm 

Maximum increase in flood level up to and including 

the 1% AEP on agricultural land. 

300mm 
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3. Legislative and policy context 

The flooding assessment has been undertaken generally in accordance with the following key guidelines and 

design references as applicable. 

3.1 Water Management Act 2000 

The Water Management Act 2000, (WM Act) is administered by regulators including WaterNSW and Department 

of Industry: Water to manage water resources. The aim of the Act is to ensure that water resources are conserved 

and properly managed for sustainable use benefiting both present and future generations. It is also intended to 

provide formal means for the protection and enhancement of the environmental qualities of waterways and their 

in-stream uses as well as to provide for protection of catchment conditions. Fresh water sources throughout NSW 

are managed by water sharing plans (WSPs) under the WM Act. Principles of the WM Act relating to drainage and 

floodplain management include the need to avoid or minimise land degradation including soil erosion, 

compaction, geomorphic instability and waterlogging. 

3.2 Australian Rainfall and Runoff 2019 

Australian Rainfall and Runoff 2019 (“ARR 2019”; reference: Ball et al, 2019) provides industry guidance on 

technical analysis and specifies design rainfall parameters for flooding and hydrologic studies in Australia. These 

guidelines have been adopted for new hydrologic assessment undertaken in this study. 

The previous flood studies reviewed in this assessment are based on the design rainfall data provided in 

Australian Rainfall and Runoff 1987 (“ARR 1987”; reference: Institute of Engineers Australia, 1987). The ARR 

2019 design rainfall data is based on an additional 30 years of rainfall records in addition to improved analytical 

techniques to provide an increased understanding of design rainfall conditions across Australia. 

3.3 Floodplain Development Manual (NSW Government, 2005)  

The assessment of potential flooding impacts of the proposal on existing flood regimes has been conducted in 

accordance with the requirements of the Floodplain Development Manual (NSW Government, 2005), which 

incorporates the NSW Government’s Flood Prone Land Policy. The key objectives of this policy are to identify 

potential hazards and risks, reduce the impact of flooding and flood liability on owners and occupiers of flood 

prone property, and to reduce public and private losses resulting from floods. This policy also recognises the 

benefits of the use, occupation and development of flood prone land. 

3.4 Flood Planning Guideline  

On 31 January 2007 the NSW Planning Minister announced a guideline for development control on floodplains 

(the “2007 Flood Planning Guideline”). An overview of the 2007 Flood Planning Guideline and associated 

changes to the EP&A Act and Environmental Planning and Assessment Regulation 2000 (EP&A Regulation) was 

issued by the then Department of Planning in a Planning Circular dated 31 January 2007 (Reference PS 07-

003). The Flood Planning Guideline issued by the Minister in effect relates to a package of directions and 

changes to the EPA Act, EP&A Regulation and Floodplain Development Manual (DIPNR, 2005). 

The 2007 Flood Planning Guideline confirmed that unless there are “exceptional circumstances”, councils were 

to adopt the 100 year flood (i.e. 1% AEP flood) as the flood planning level for residential development, with the 

exception of some sensitive forms of residential development such as seniors living housing. The 2007 Flood 

Planning Guideline provided that controls on residential development above the 100 year flood may be imposed 

subject to an “exceptional circumstance” justification being agreed to by the Department of Natural Resources 

and the Department of Planning (both now incorporated into the Department of Planning, Industry and 

Environment (DPIE)) prior to the exhibition of a draft local environmental plan or draft development control 

plan.  
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DPIE recently adopted an updated Flood Prone Land Package to provide land use planning advice to councils. 

New amendments came into effect on 14 July 2021 via Planning Circular PS 21-006: Considering flooding in 

land use planning: guidance and statutory requirements, which superseded the provisions of the 2007 Flood 

Planning Guideline. 

The new provisions aim to improve the management of flood risk in light of recent flooding events that have 

caused significant risk to life and damage to property, including up to and beyond the 1% AEP flood level. To 

achieve this, consent authorities will be able to consider the full range of flood behaviour, including up to the 

PMF level. 

3.5 Dubbo Local Environmental Plan 2011 

The Dubbo Local Environmental Plan 2011 (LEP 2011) adopts the Department of Planning and Environment’s 

model flood planning clause as clause 7.12. The objectives of clause 7.2 Flood Planning are to: 

▪ minimise the flood risk to life and property associated with the use of land, 

▪ allow development on land that is compatible with the land’s flood hazard, considering projected changes 

as a result of climate change, 

▪ avoid significant adverse or cumulative impacts on flood behaviour and the environment, 

▪ enable the safe occupation and efficient evacuation of people in the event of a flood. 

This clause applies to land at or below the flood planning level.  

Development consent must not be granted to development on land to which this clause applies unless the 

consent authority is satisfied that the development— 

▪ is compatible with the flood function and behaviour on the land 

▪ will not adversely affect flood behaviour in a way that results in detrimental increases in the potential flood 

affectation of other development or properties, and 

▪ will not adversely affect the safe occupation and efficient evacuation of people or exceed the capacity of 

existing evacuation routes for the surrounding area in the event of a flood, and 

▪ incorporates appropriate measures to manage risk to life in the event of a flood, and 

▪ will not adversely affect the environment or cause avoidable erosion, siltation, destruction of riparian 

vegetation or a reduction in the stability of riverbanks or watercourses. 

In this clause— 

▪ land at or below the flood planning level means the level of a 1:100 ARI (average recurrent interval) (i.e. the 

1% AEP) flood event plus 0.5 metres freeboard. 

3.6 Dubbo Development Control Plan 2013 

Development Control Plan 2013 –outlines the development controls related to managing the floodplain so as to 

minimise the impact and hazard of flooding to people and the environment and to allow for water distribution to 

and from flood dependent environments. Controls include: 

▪ Consultation with Council’s Environmental Services Division and local residents regarding available 

information on previous flood events 

▪ Decommission/relocation of equipment, chemicals, fuel and effluent disposal systems 

▪ Development is located on land above the impact of the 1% AEP flood event 

▪ A Flood Evacuation Plan is developed for all developments likely to be affected by flooding. 

https://www.planning.nsw.gov.au/-/media/Files/DPE/Circulars/planning-circular-21-006-flood-prone-land-package-2021-07.pdf?la=en
https://www.planning.nsw.gov.au/-/media/Files/DPE/Circulars/planning-circular-21-006-flood-prone-land-package-2021-07.pdf?la=en
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4. Existing environment  

The existing environment of the modified project is consistent with the site of the New Dubbo Bridge project, 

described in Section 6.4 of the project REF. The existing environment is summarised below. 

4.1 Site identification  

The Macquarie River has a catchment area of approximately 19,800 km2 at the location of the New Dubbo 

Bridge. The Talbragar River is a major tributary of the Macquarie River which enters from the east and has its 

confluence with the Macquarie River approximately seven kilometres downstream of the New Dubbo Bridge. The 

Talbragar River has a catchment area of approximately 4,960 km2 at the catchment outlet. 

The catchment in the vicinity of Dubbo is characterised by fertile river flats typically located on the inside of river 

bends. Upper areas of the catchment are generally undulating to hilly and consist of a mixture of grazing land 

and remnant bushland. 

The flow in the Macquarie River is controlled by the Burrendong Dam which has been in operation since 1966. 

The Burrendong Dam is located 60 kilometres upstream of Dubbo. Approximately 70% of the catchment area at 

Dubbo lies within the catchment area of Burrendong Dam. Burrendong Dam has been designed as a water 

conservation and flood mitigation storage (Cardno, 2012). The dam is designed to provide a water conservation 

storage volume of 1,188,000 megalitres and an additional storage volume of 489,000 megalitres for active 

flood retention (WaterNSW, 2018). 

4.2 Review of existing flooding conditions 

Key observations of existing flood behaviour are summarised below. Flood mapping of the existing condition is 

included in Appendix A. 

4.2.1 Concurrent flooding 

Flood behaviour in the study area depends on the relative magnitude and timing of flows in the Macquarie River 

and Talbragar River. The 2012 flood study conducted sensitivity analysis on concurrent flooding results from 

these two rivers. From meteorological considerations it appears unlikely that for example, a 1% AEP Talbragar 

River flood would coincide with a 1% Macquarie River flood (Cardno, 2012). Therefore, it was assumed that 

during a large storm, a lesser (more frequent AEP) storm would occur on the other catchment. For example, a 

1% AEP storm on the Macquarie River catchment has been combined with a 5% AEP storm on the Talbragar 

River catchment. Details of the concurrent flooding scenarios adopted are included in Table 4-1.  

Table 4-1 Concurrent flooding scenarios in the Macquarie River and Talbragar River 

Design event Description of concurrent flooding 

Scenario A: Macquarie dominant Scenario B: Talbrager dominant 

PMF  PMF flow for Macquarie River + 1% AEP flow Talbragar River and 

local inflows 

0.05% AEP 0.05% AEP flow for Macquarie River + 1% AEP flow Talbragar River 

and local inflows 
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Design event Description of concurrent flooding 

Scenario A: Macquarie dominant Scenario B: Talbrager dominant 

0.5% AEP 0.5% AEP Macquarie River + 2% 

AEP Talbragar River 

2% AEP Macquarie River + 0.5% 

AEP Talbragar River 

1% AEP  1% AEP Macquarie River + 5% 

AEP Talbragar River 

5% AEP Macquarie River + 1% 

AEP Talbragar River 

2% AEP 2% AEP Macquarie River + 10% 

AEP Talbragar River 

10% AEP Macquarie River + 2% 

AEP Talbragar River 

5% AEP 5% AEP Macquarie River + 20% 

AEP Talbragar River 

20% AEP Macquarie River + 5% 

AEP Talbragar River 

10% AEP 10% AEP Macquarie River + 10% AEP Talbragar River 

20% AEP 20% AEP Macquarie River + 20% AEP Talbragar River 

 

4.2.2 Flow depth  

Flood depth mapping for the existing conditions is presented in Appendix A. Based on a review of the flood maps 

for Dubbo, flooding for the 20% AEP flood event is mostly contained within the banks of the Macquarie River. A 

flood having a magnitude of a 5% AEP event results in out of bank flooding with flooding extending to low-lying 

areas within Dubbo and affecting commercial premises located on right bank of the Macquarie River near Dubbo 

town centre. As the magnitude of the flood increases, more properties within Dubbo are affected by flooding 

from the Macquarie River. The maps show that a large area of Dubbo town centre is inundated in the 2% AEP 

and 1% AEP events. 

During the 0.05% AEP and PMF events, flooding extends out to a total width of 1.6-1.7km, with the majority of 

the floodplain area in the vicinity of the project situated on the flatter area to the east of the river. 

Peak water levels in the existing case were extracted at key locations in the river and on the floodplain along the 

project alignment and are summarised in Table 4-2. Refer to Figure 4-1 for the reporting locations.  

Table 4-2 Existing case peak flood levels at selected locations 

Design event Flood Level (m AHD) 

Location 1 Location 2 Location 3 

20% AEP 258.62 256.33 256.40* 

10% AEP 258.74 258.37 258.47* 
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Design event Flood Level (m AHD) 

Location 1 Location 2 Location 3 

5% AEP 259.15 259.17 259.37* 

2% AEP  261.09 261.09 261.34 

1% AEP 262.55 262.53 262.89 

0.5% AEP 263.55 263.52 263.89 

0.05% AEP 266.50 266.43 267.13 

PMF 267.73 267.64 268.59 

*Not flooded at the specified locations in these flood events. Flood levels extracted from main river, adjacent.  
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Figure 4-1 Reporting locations for peak flood levels (yellow) 

4.2.3 Flow velocity  

Flow velocities in the main in the vicinity of the new bridge crossing are summarised in Table 4-3.  

Table 4-3 Existing case peak flow velocities at the new bridge crossing location of main channel 

Design event  Flow velocity (m/s)  

20% AEP 1.0 

10% AEP 1.2 

5% AEP 1.4 

2% AEP  1.5 

1% AEP 1.5 

0.5% AEP 1.6 
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Design event  Flow velocity (m/s)  

0.05% AEP 2.0 

PMF 2.3 

 

4.2.4 Flood hazard  

Flood hazard mapping for the existing conditions is presented for the 1% AEP and PMF events in Appendix A.  

In the 1% AEP event, flooding in the Macquarie River and its floodplain are dominated by very high flood hazard 

of H5 and H6 rating (Unsafe for people and vehicles), as shown on Figure A-9 in Appendix A, denoting areas of 

high flow conveyance with generally high depths and/or velocities. The western fringe of Dubbo CBD is affected 

by this main area of very high hazard. There are areas of lower (H1 to H4) flood hazard, generally on the fringes 

of the floodplain in addition to a secondary flow path, which is not highly active in the 1% AEP event, through 

Dubbo CBD. However, flood hazard ratings of H3 (Unsafe for vehicles, children and the elderly) are present in the 

CBD, which pose a risk to vehicles and pedestrians. The existing Newell Highway crossing of the Macquarie River 

and its approaches are affected by H5 and H6 flood hazard. 

In the PMF event, the large majority of the flood extent is occupied by extremely high H6 flood hazard rating, 

with only the minor fringes of the flood extent having low and moderately high (up to H4) flood hazard (Unsafe 

for people and vehicles). This reflects the extensive area with very high flow depths and velocities in the PMF. 

Large portions of the Dubbo CBD, in addition to urban areas to the north and south of the CBD and the fringe of 

residential area on the western side of the river and are affected by very high hazard (H5 and higher). Most roads 

within these areas and those crossing the floodplain are affected by H3 flood hazard and higher, which indicate 

unsafe conditions for vehicles. 
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5. Potential impacts  

5.1 Assessment of construction phase impacts 

5.1.1 Flooding impacts 

In summary, increases in 5% AEP flood levels of 0.011 – 0.017m typically (up to 0.025m locally) would occur 

during the construction phase, affecting open areas and rural land (refer to Appendix C). Several non-habitable, 

non-residential buildings are affected by increases up to 0.011m. Three sheds on a rural residential property 

downstream of the project are affected by increase in flood level of 0.014m. No habitable residential, 

commercial or industrial buildings are affected by increases in flooding over 0.010m. 

The estimated flooding impacts are based on assumptions on the construction planning and staging and 

changes to the locations, levels and configuration of temporary works may change the flooding impacts. 

5.1.2 Construction phase channel scouring impacts 

The flooding assessment has not considered potential scouring of the Macquarie River channel bed or banks as a 

result of the temporary in-river coffer dam and work platform. Representation of the river channel in the flood 

model is as a one-dimensional feature and is not sufficiently detailed for analysing the scour risk or potential. 

5.1.3 Compound site drainage impacts 

Compound Site 5 has an existing drainage flow path running through the site. This would be required to be filled 

in to provide construction site flood immunity above the 5% AEP flood event. Appropriate site drainage needs to 

be provided to cater for drainage of local catchment runoff through the site and around the filled area. 

5.2 Assessment of operation phase impacts 

During the design case (i.e. the operational phase), there is potential for impacts on existing flood behaviour, 

primarily due to: 

▪ Hydraulic energy losses and resulting afflux due to the new bridge including bridge piers, bridge abutments, 

bridge deck and bridge ancillary works, i.e. safety rails 

▪ Partial obstruction of flow conveyance on the floodplain and resulting afflux due to road embankments and 

bridge abutments 

▪ Loss of floodplain storage as a result of the road embankments located within the floodplain. 

5.2.1 Changes in flood levels  

Flood impact maps comparing the operational phase model results to the base case model results are included 

in Appendix B.  The flood level impact maps show the spatial extent of changes in flood levels as a result of the 

proposal and indicate that the modified project would result in changes in flood levels both upstream and 

downstream of the new bridge. 

Thirteen locations were selected for reporting flood level changes at specific locations in Dubbo where model 

results indicate flood level changes. These are presented in Table 5-1. These locations are shown on Figure 5-1 

Reporting locations for flood Figure 5-1. 
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Table 5-1 Change in flood levels during operation 

Location Change in flood level (m)  

20% 

AEP 

10% 

AEP 

5% AEP 2% 

AEP 

1% 

AEP 

0.5% 

AEP 

0.05% 

AEP 

PMF 

1. West side of Macquarie 

Street 

- - - - - 0.023 0.166 0.274 

2. Intersection of Cobra Street 

and Macquarie Street 

- - - - 0.004 0.020 0.153 0.250 

3. Intersection of Church 

Street and Macquarie Street 

0.003 0.004 0.006 0.003 0.005 0.017 0.106 0.191 

4. Southwest of Dubbo 

railway station   

0.003 0.004 0.007 0.010 -0.005 0.021 0.152 0.264 

5. Western side of Riverside 

Church Dubbo  

- - - 0.003 0.004 0.015 0.101 0.253 

6. Eastern side of Riverside 

Church Dubbo 

- - - - 0.004 0.016 0.103 0.196 

7. Intersection of Brisbane 

Street and River Street 

- - - - 0.005 0.019 0.127 0.231 

8. Buildings on west side of 

Newell Highway 

- - - - 0.005 0.017 0.133 0.235 

9. Troy Bridge - - - -

0.002 

0.000 0.015 0.144 0.247 

10. Intersection of Fitzroy 

Street and River Street 

- - - - 0.022 0.030 0.161 0.263 

11. Intersection of Darling 

Street and Evans Street 

0.000 0.001 0.005 -

0.004 

-0.001 0.003 0.008 0.001 

12. Upstream of the New 

Dubbo Bridge 

0.000 0.000 0.004 -

0.002 

0.000 -0.006 -0.004 -

0.003 

13. Downstream of the New 

Dubbo Bridge 

-0.001 -0.001 0.003 -

0.002 

-0.000 -0.006 -0.003 0.003 

*Note: “-“ means that the location is not flooded fort he given flood AEP event 
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Figure 5-1 Reporting locations for flood level changes  

The flood impact mapping in Appendix B shows that change in flood levels are generally less than 0.01m in 

events up to and including the 1% AEP event, and this is supported by the change in flood levels at key locations 

in Table 5-1. These comply with the criterion of maximum allowed flood levels of 10mm (0.01m) at existing 

habitable buildings where floor levels are already flooded, as discussed in Section 2.4.  

There are several locations where flood levels exceeds 10mm (0.01m):  

▪ 20% AEP event: Localised area of 0.015m afflux on eastern floodplain upstream of the new bridge. Does 

not affect existing buildings. 

▪ 10% AEP event: Localised area of 0.022m afflux on eastern floodplain upstream of the new bridge. Does 

not affect existing buildings. 

▪ 5% AEP event: Area of 0.012-0.014m afflux in river and eastern floodplain upstream of new bridge. 0.012m 

afflux adjacent to, but not directly in contact with, a shed on Brisbane Street upstream of new bridge. 

Localised area of 0.012-0.017m afflux at three sheds on a Brisbane Street property downstream of new 

bridge. These are within the 0.050m afflux criterion for non-habitable buildings. Does not affect existing 

dwellings (less than 10mm afflux). 
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▪ 2% AEP event: Localised area of 0.01m afflux in the river and on open spaces at the existing Newell 

Highway bridge/Thompson Street intersection. Localised area of 0.052mm within project boundary. Does 

not affect existing buildings. 

▪ 1% AEP event: Up to 0.022m afflux on Riverside Church property, on Thompson Street. Building is deemed 

not a habitable building, and flood levels are below surveyed floor levels. Localised area of 0.052m within 

project boundary. 

Afflux in the 0.5% AEP event is generally up to 0.024m upstream of the New Dubbo Bridge, with an area of 

0.066m afflux on western overbank area upstream of new bridge (latter does not affect buildings). 

Afflux in the 0.05% AEP event is up to 0.23m (typically 0.16m-0.2m) upstream of the New Dubbo Bridge, and up 

to 0.070m downstream of the new bridge due to some redistribution of flows.  Afflux in the PMF event is up to 

0.41m locally (typically 0.2m-0.3m) upstream of the New Dubbo Bridge, and up to 0.10m downstream of the 

new bridge due to some redistribution of flows. The changes in extent have not been displayed on the afflux 

maps due to the relatively small incremental increase in the extent of the flooding along the fringes. 

The flood levels observed in the 0.05% AEP and PMF events are similar to those estimated for other major 

infrastructure projects in NSW for these very rare/extreme events and given the rarity and magnitude of these 

flood events these flood levels could be considered tolerable. 

5.2.2 Changes in flood velocity 

The modelling indicates minor localised changes in flood velocities at the new bridge piers and abutments and 

at the new Thompson Street and Newell Highway intersection and flood bypass route. At the new Thompson 

Street and Newell Highway intersection and flood bypass route, localised increases in velocities would occur 

from 0.8m/s in the existing case to up to 1.3m/s in the proposed case in the 1% AEP, as a result of modified 

topography and change in ground surface roughness from rougher grassed and landscaped areas to smoother 

paved areas of the new roadways. The increases in velocities are not expected to significantly increase the 

potential of scour and erosion. 

A summary of the depth average velocities at a number of locations up to 50m upstream of the New Dubbo 

Bridge for existing conditions and with the proposed modified project are detailed in Table 5-2. There are no 

increases in flow velocities expected with the proposed modified project. There are minor reductions in 

maximum velocities expected in the main channel. Topographic changes on the left bank to accommodate the 

proposed footpath are predicted to reduce the flow velocities. On the right bank floodplain, maximum velocities 

in the 20% and 10% AEP events are predicted to reduce due to the proposed shared user path being raised 

above ground level and forming a low obstruction in a flow path on the floodplain. 

Table 5-2 Flow velocities up to 50m upstream of the New Dubbo Bridge 

Event Flood Level (m AHD) 

Left bank Channel centre Right bank Right bank floodplain  

Existing Operational Existing Operational Existing  Operational Existing Operational 

20% 

AEP 

- - 1.0 1.0 - - 0.0 to 

1.1 

0.0 to 0.3 

10% 

AEP 

- - 1.2 1.1 0.6 0.6 0.0 to 

1.1 

0.0 to 0.6 
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Event Flood Level (m AHD) 

Left bank Channel centre Right bank Right bank floodplain  

Existing Operational Existing Operational Existing  Operational Existing Operational 

5% 

AEP  

- - 1.4 1.3 1.4 1.4 0.4 to 

1.4 

0.6 to 1.4 

2% 

AEP 

1.2 0.8 1.5 1.4 1.8 1.8 0.4 to 

1.8 

0.9 to 1.8 

1% 

AEP 

1.6 1.0 1.5 1.5 2.1 2.1 0.6 to 

2.1 

0.8 to 2.1 

*Note: “-“ means that this location is not flooded for the given period AEP event.  

While there are no increases in maximum flow velocities, there is still potential for scour around local features 

such as bridge piers and abutments. Scour protection measures are proposed to manage the scour risk. Note that 

the 1% AEP flood levels do not reach the western bridge abutment and hence there is nil risk of scour of that 

abutment from river flows in up to the 1% AEP event.  

5.2.3 Change in flood hazard  

Figures B-9 and B-10 in Appendix B present the change in flood hazard from existing conditions to the proposed 

modified project for the1% AEP and the PMF events, respectively. For the purposes of this assessment, the full 

range of the flood hazard categorisation is divided into “Low” (H1 and H2) and “High” (H3 to H6) flood hazard. 

This division is based mainly with a focus on safe conditions for the more vulnerable portions of the population 

(children and elderly) and on typical vehicles (excluding small vehicles). The change in flood hazard mapping 

indicates locations and areas where the hazard shifts from low to high, and vice versa. 

In the 1% AEP event there is negligible change in the flood hazard rating as indicated by the limited and 

localised areas where there is a shift from low to high hazard, and vice versa. This reflects the minor change in 

flood levels, typically less than 10mm and up to 22mm, as a result of the modified project. 

In the PMF, there are minor incremental increases in the extent of the high flood hazard areas as a result of the 

modified project, which is a result of the increase in flood depths of up to 0.3m typically (up to 0.41m localised), 

for the area upstream of the project. The extent of the high hazard area increases by 20 – 30m around Dubbo 

CBD on each side of the floodplain, compared to the total width of the high hazard area of 1.7 – 2.2km. The 

minor increase in the high hazard extent is not expected to have a material impact, given the large areas already 

impacted by high hazard in the existing case. The impact is reduced from the project REF as a result of the bridge 

deck being raised. 

The minor changes in flood are not considered to materially increase the overall flood risk. There a no new flood 

flow paths activated as a result of the increased flood levels in these events. There is no resultant flood impact to 

the Dubbo Base Hospital, which is located above the PMF level. Other critical facilities and emergency services in 

Dubbo, such as Dubbo Police Station, are already significantly impacted by existing flooding, and the increased 

flood levels as a result of the project would not materially change the flood affectation of these facilities. There 

are no material impacts to main roads, as those which are affected by flood levels resulting from the modified 

project are already impacted by flooding in the existing case. 
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5.2.4 Changes in duration of inundation 

Flood level hydrographs for the existing case and design case have been compared for a location on the eastern 

floodplain 60m upstream of the new bridge, as shown on Figure 5-2, to illustrate any changes to duration of 

inundation. The results indicate that that there is a negligible change in the duration of induration at this 

location, which reflects the generally minimal obstruction to flow in the Macquarie River and floodplain posed by 

the project. The negligible change in duration of inundation is expected to be reflected across the floodplain. 

Changes to the duration of inundation were also reviewed on the Riverside Church property, adjacent to the 

proposed flood bypass route at the southern end of the project. The flood bypass route is on a raised 

embankment, which has the potential to create a trapped drainage point for floodwaters which accumulate 

behind the embankment. The potential impact to drainage conditions is mitigated by provision of transverse 

drainage under the flood bypass route to enable drainage of the area behind the flood bypass route 

embankment. The existing and design case flood level hydrographs are shown on Figure 5-3. The duration of 

inundation for depths above 0.3m (above 262m AHD) is increased by about 1 hour, for a 50 hour flood duration. 

This is considered a negligible impact. Flood depths are increased by 0.02m and remain below the church floor 

level of 263.675m AHD. 

 

Figure 5-2 Comparison of flood level hydrography 60m upstream of New Dubbo Bridge 1% AEP event 
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Figure 5-3 Comparison of flood level hydrography on Riverside Church property for 1% AEP event 

5.2.5 Immunity of the new road 

The operational phase model result shows that flood immunity for the modified project is 1% AEP flood event 

except at two locations where the flood immunity is a 2% AEP flood event and a 10% AEP flood event. These 

locations are at the flood bypass route at Newell Highway/Thompson Street intersection and the shared path at 

the western river overbank area, respectively.  

5.3 Consideration of climate change impacts 

The Floodplain Development Manual (NSW State Government, 2005) requires that flooding studies consider the 

impacts of climate change on flood behaviour. Key elements of future climate change include increased storm 

rainfall intensity and the resulting increased flood flows. 

Australian Rainfall and Runoff 2019 provides interim climate change factors for a range of climate change 

impact increase scenarios up to the year 2090. The IPCC in 2014 defined a range of scenarios of atmospheric 

greenhouse gas concentrations for the assessment of climate change impacts. Representative Concentration 

Pathways (RCP) 8.5 refers to the upper range projection of greenhouse gas concentrations in the atmosphere in 

those scenarios. For the upper range RCP 8.5 scenario, in the year 2090 increases in rainfall depth and intensity 

of 22.8% are predicted in the Dubbo region. 

5.4 Assessment of other potential impacts 

5.4.1 Impacts to hydrology  

The modified project during operation does not result in damming or permanent impedance of day-to-day river 

flows. Further, during rainfall events, the increased paved surface of the new roadways would result in some 

increases in local runoff volume, however, these would be insignificant in volume and flow rate compared to the 
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river flows in the same events. Hence, there is not expected to be any impact to river flow regimes during the 

operation stage. 

In the construction phase there may be partial blockage of the river channel by a causeway for the construction 

of the in-channel piers of the bridge. This construction activity would still allow for conveyance of day-to-day 

river flows, which would minimise the risk of impact to the hydrologic regime of the river. 

5.4.2 Navigational requirements 

The Macquarie River is shallow immediately downstream of the new bridge crossing and the existing North 

Dubbo Weir is about 50m upstream of the crossing site. As a result, there are not expected to be any navigational 

requirements for this section of the river. In any case, there is about 14m clearance between normal water level 

and the bridge. 

5.4.3 Fish passage 

The new bridge provides a clear span of the Macquarie River and hence would not impede fish passage across 

the bridge crossing site. Other sections of the project alignment do not cross any watercourses and hence no fish 

passage requirements are applicable for those sections. 
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6. Mitigation and management measures 

6.1 Construction phase  

Compound Site 3 is located within the floodplain of the Macquarie River and is subject to substantial flood risk 

and located in a high hazard flood area. Consideration should be given to reducing the size of this compound, if 

feasible, given its location within a high hazard flood area. It is assumed that part of the site would be raised 

above the 5% AEP flood level. Road access to the site would be cut-off during the 10% AEP flood. 

The assumed configuration of construction phase ancillary sites, which includes raising of some sites for site 

flood immunity and inclusion of a raised construction platform extending halfway across the river channel at the 

proposed bridge crossing, currently does not result in flood levels exceeding the adopted 10mm criterion for 

existing habitable buildings in up to and including the 5% AEP event. Modification of the assumed configuration, 

including areas and locations of filled areas, may result in unacceptable flood impacts to buildings and should be 

considered in the pre-construction stage. Refinement of construction phase features configuration should be 

considered by the contractor if reasonable and feasible to minimise flood impacts as far as practicable. 

Appropriate management measures should also be in place during construction to ensure the modified project 

causes minimal impact on the channel and its capacity to convey day-to-day river flows. This would include 

minimising the extent of temporary in-channel work platforms and provision of appropriate erosion and 

sediment control measures to minimise the sediment that could be transported into Macquarie River. 

The flooding assessment has not considered potential scouring of the Macquarie River channel bed or banks as a 

result of the temporary in-river coffer dam and work platform. Appropriate bank and bed scour protection 

should be considered to minimise the scour risk and potential. 

As per the project REF, potential impacts to the operation of the North Dubbo weir need to be managed through 

appropriate temporary works which do not impact on the performance of the weir. This can be achieved by 

avoiding any temporary works at the weir and containing in channel construction activities within a reasonable 

buffer of the New Dubbo Bridge outside of the operational area of the weir. 

Compound Site 5 has an existing drainage flow path running through the site. This would be required to be filled 

in to provide construction site flood immunity above the 5% AEP flood event. Appropriate site drainage needs to 

be provided to cater for drainage of local catchment runoff through the site and around the filled area. 

It is also recommended that a flood management plan be prepared by the contractor to set out site 

management measures during the construction phase to minimise potential flood impacts and manage the 

health and safety of the workforce. 

6.2 Operational phase 

The existing flow regimes have been retained as far as practicable for the operational phase. The design achieves 

the adopted flood levels criteria. 

The project results in increases in flood velocities which have the potential to result in increased scouring of the 

channel banks and proposed road embankment. The scour assessment memo is included in Appendix D and 

relevant scour protection measures detailed in this memo have been incorporated in the design.  

6.3 Summary of environmental safeguards and management measures 

The proposed flooding environmental safeguards and management measures for the modified project are 

provided in Table 6-1. Additional and/or modified environmental safeguards and management measures to 

those for the approved project (i.e. those presented in the Submissions Report) have been underlined, and 

deleted measures, or parts of measures, have been struck out.
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Table 6-1 Environmental safeguards and mitigation measures 

No. Impact Environmental safeguards Responsibility Timing Reference 

HSF5 Changes to stormwater 

and drainage flows 

Hydraulic and hydrologic assessment will be carried out to confirm that structures 

will not impact existing drainage and to identify any additional management or 

mitigation measures that may be required and included in the design.    

TfNSW  Detailed design Additional 

safeguard 

HSF7 Increase in pollutant 

generation and flow 

velocities 

Operational water quality treatment and quantity of flows will be identified during 

the detailed design phase to minimise the impact to sensitive receiving 

environments and downstream waterways. The water quality controls will include:  

▪ Swales 

▪ Scour protection and control to reduce erosion and water quality impacts from 

increased sediment loads 

▪ Bridge pier designs to minimise changes to flow and velocity. 

TfNSW  Detailed design  Additional 

safeguard 

HSF10 Flood impacts ▪ The flood mitigation option will be further refined at detailed design stage to 

optimise the flood level reductions  

▪ Additional flood management measures to be considered at detailed design 

stage will include:  

▪ Additional culvert capacity under the road embankment at River Street 

▪ Scour protection at culvert outlets. 

TfNSW  Detailed design Additional 

safeguard 

HSF11 Impacts to building  Any residual flood impacts to properties after implementing feasible mitigation 

works will be quantified. Floor level survey data will be collected to quantify 

impacts to above-floor flooding of properties located along the proposal that 

may be impacted.  

TfNSW  Detail design Additional 

safeguard 

HSF12 Impacts to the 

operation of weir 

Temporary works at the weir will be avoided and all channel construction 

activities for the New Dubbo Bridge will be outside of the operational area of the 

weir. 

Construction 

contractor 

Construction Additional 

safeguard 

HSF13 Ancillary facilities 

(Construction 

compounds) 

• Appropriate management measures will be in place during construction to 

ensure minimal impact on the Macquarie River and its capacity to convey 

flows in the event of a flood, including minimising the extent of temporary in-

channel work platforms 

Contractor Pre-

construction / 

Construction 

Additional 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Reference 

• All ancillary facilities will include appropriate erosion and sediment control 

measures to minimise the sediment that could be transported into Macquarie 

River 

• Consideration will be given to reducing the size of the ancillary facility 23  

• Ancillary facility facilities 1 and 3 will be partly raised to achieve five per cent 

AEP flood immunity 

• The existing drainage flow path in ancillary facility 5 will be filled and 

appropriate site drainage provided.  

HSF14 Flooding A flood management plan will be prepared to set out site management measures 

during the construction phase in order to minimise potential flood impacts. 

Contractor Detail design Additional 

safeguard 

HSF16 Scour impacts during 

construction 

Appropriate bank and bed scour protection will be considered to minimise the 

scour risk and potential of the Macquarie River channel bed or banks as a result of 

the temporary in-river coffer dam and work platform. 

Contractor Construction Additional 

safeguard 
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Appendix A. Existing flood behaviour 
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Appendix B. Flood impact maps – Operational phase  
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Appendix C. Flood impact maps – Construction phase 
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