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1. Introduction 
1.1 Background 

GHD was commissioned by Maranoa Regional Council (MRC) to provide a detail design for the 

proposed Stage 2A flood levee project. GHD has previously undertaken a flood levee options 

assessment based on historic flooding and the findings of previous regional hydrology and 

hydraulic assessments.  

This study has assessed the performance of the proposed Stage 2A levee and diversion drain 

as shown in Figure 1. 

MRC’s main project objective is to provide increased flood immunity for the Roma township, and 

that Council’s proposed alignment and extent of works is to provide a levee crest which is set 

800 mm above the 2012 Defined Flood Event level as was adopted in the Stage 1 levee. 

The main elements of the Stage 2A project include: 

 Construction of a permanent 850 m long flood levee comprising – 

– Three different construction types 

– Four (4) non-return drainage structures through the flood levee  

 Construction of the eastern diversion drain  

 

As part of the design process, GHD has undertaken the following tasks: 

 Develop a flood impact assessment for the local and regional events (Roma Flood 

Mitigation Study – Hydrology and Hydraulics for Stage 2 Western Levee and Eastern 

Diversion Drain, Revision 2, September 2016) 

 Preparation of detailed design of permanent flood levee, diversion drain and associated 

drainage structures 

 Assist MRC to prepare a development application (DA)  

 

The following sections outlines the conditional Concurrence Agency responses and advice 

notes in relation to the flood impact assessment: 

Condition 2 - The affected people must continue to be directly contacted, informed and given an 

opportunity to provide feedback throughout the life of the levee. Targeted consultation with the 

affected population must occur: 

i) Once the final design of the levee is completed and before construction starts 

ii) Through the commissioning phase 

iii) Prior to any changes being made to the levee post commissioning.  
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1.2 Purpose of this report 

This report has been prepared in response to the Concurrence Agency request for information 

in regard to the flood impact and risk assessment of the latest stage of proposed flood mitigation 

for Roma. This report is supplementary to and does not supersede the previous Stage 2 

Hydrology and Hydraulics report, ‘Roma Flood Mitigation Study – Hydrology and Hydraulics for 
Stage 2 Western Levee and Eastern Diversion Drain’ (GHD, 2016), which is included in Error! 

Reference source not found. of this report for completeness. 

1.3 Limitations 

This report: 

1. Has been prepared by GHD Pty Ltd (GHD) for Maranoa Regional Council 

2. May only be used and relied on by Maranoa Regional Council 

3. Must not be copied to, used by, or relied on by any person other than Maranoa Regional 

Council with prior written consent of GHD 

4. May only be used for the purpose of the study (and must not be used for any other 

purpose) 
 

GHD and its servants, employees and officers otherwise expressly disclaim responsibility to 

person(s) other than Maranoa Regional Council arising from or in connection with this Report. 

To the maximum extent permitted by law, all implied warranties and conditions in relation to the 

service provided by GHD and the Report are excluded unless they are expressly stated to apply 

in this Report.  

The services undertaken by GHD in connection with preparing this Report were undertaken in 

accordance with the project scope.  

The resolution and detail of the hydrologic and hydraulic models developed to estimate flow 

rates and flood levels is in accordance with the project scope.  

The opinions. Conclusions and any recommendation in this Report are based on the stated 

assumptions made by GHD when undertaking services and preparing the Report.  

GHD expressly disclaims responsibility for any error in, or omission from, the Report arising 

from or in connection with any of the assumptions being incorrect. 

Subject to the paragraphs in this section of the Report, the opinions, conclusions and any 

recommendations in this Report are based on the conditions encountered and information 

reviewed at the time of preparation and maybe relied on for six months after which time, GHD 

expressly disclaims responsibility of any errors in, or omissions from, this Report arising from or 

in connection with those opinions, conclusions and any recommendations. 

  



 

4 | GHD | Report for Maranoa Regional Council - Roma Flood Mitigation Project - Stage 2, 41/29431  

2. Hydrology and hydraulic modelling 
GHD have undertaken a comprehensive hydrologic assessment of the Bungil Creek catchment 

and development extensive hydraulic (TUFLOW) models for the detail design of the Stage 2 

western levee and eastern diversion drain. 

The hydrology and hydraulic assessment and results are detailed in the report, ‘Roma Flood 

Mitigation Study – Hydrology and Hydraulics for Stage 2 Western Levee and Eastern Diversion 

Drain’ (September, 2016), attached in Appendix A. 

The flood risk and overtopping assessment contained in this report has been based on the GHD 

September 2016 report and the models reported therein. 
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3. Flood impact assessment 
Hydrologic and 2D hydraulic models (GHD September 2016) have been developed to inform the 

levee design. The GHD 2016 models include existing and design case scenarios. The existing 

and design case model has been updated to include the following: 

 Final stage 2 levee alignment and construction type 

 Stage 2 eastern diversion drain 

 Cross levee drainage structures with associated penstocks 

 The final Stage 2 levee and diversion drain alignment is presented in Figure 1. 

Design storm events 

As set out in the GHD Hydrology and Hydraulics Report (September 2016), in addition to 

hydrological modelling of the 2012 Defined Flood Event (DFE), a standard range of design flood 

events were modelled to assess the behaviour of the catchment resulting from different storm 

events in the pre and post Stage 2 levee scenarios. Modelled AEPs included the 50%, 10%, 

1%, 0.2% and 0.1% AEPs.   

Although other storm events have been assessed in the hydraulic mode to inform the detail 

design and risk assessments, the results presented in this report are considered the most 

important events when considering the risk imposed by the Stage 2 levee.  

For this flood impact and overtopping assessment, the following scenarios have been 

considered to assess the flood risk:  

 2012 DFE pre stage 2 levee 

 2012 DFE post stage 2 levee 

 1 in 500 AEP post stage 2 levee 

 1 in 1000 AEP post stage 2 levee 
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4. Flood risk assessment 
4.1 Overtopping failure scenario 

The change in flooding and consequent impact on property and people caused by the 

overtopping of the flood levee has been assessed by looking at the DFE, and the extreme 1 in 

500 and 1 in 1000 AEP events. In summary none of these events resulted in the western levee 

as designed overtopping. This is a result of the levee being designed to the DFE (2012 event) 

with an additional 800 mm of freeboard.  

The function of the existing Roma levee and the proposed stage 2 Roma levee is such that it 

prevents upstream flows from breaking out from Bungil Creek and entering into the Roma 

township catchments west of Bungil Creek. The Roma flood levee provides a greater level of 

flood immunity to many properties in the township. Due to the flooding characteristics of the 

Bungil Creek floodplain and the existence of the long-drain system through Roma, the proposed 

levee does not however prevent tailwater from backing up slowly behind the southern end of the 

levee into parts of the Roma township during extreme events i.e. greater than the DFE flood. As 

such, in the larger AEP events the water level in the area adjacent to the Stage 2 levee is seen 

to be approximately equivalent on both sides of the levee (see Appendix C). As a result, the 

overtopping of the levee, which will only occur for an event exceeding a 1 in 1000 AEP, will 

cause negligible impact on properties once the western levee is constructed. 

4.2 Affected population 

For the purposes of the affected population assessment, the proposed flood levee will be 

referred to as a levee in accordance with the guidelines. The affected population assessment 

has been conducted in accordance with the Guidelines for the construction or modification of 

category 2 and 3 levees (DNRM, 2014). As defined in the guideline, affected population for a 

levee means the total number of persons occupying the building or building on which the levee 

has a significant impact. 

A significant impact from a levee on a building means each of the following: 

 An increase, caused by the levee, of more than 5 cm in the flow height of water over the 

floorboards of the building 

 An increase, caused by the levee, of more than 0.2 m/s in the flow velocity of water over 

the height of the floorboards of the building 

The aforementioned affected population triggers represent change in water level and velocity 

limits from pre levee to post levee conditions. The change from existing to design (pre levee to 

post levee) condition is termed afflux. For the purposes of this assessment, the pre levee 

condition is defined as the scenario with the existing Stage 1 Roma Levee. The water level and 

velocity afflux for the pre levee and post levee conditions is outlined in Section 4.2.1. 

4.2.1 Afflux assessment 

The affected population due to construction of the stage 2 levee has been analysed based on 
afflux caused by the installation of the levee. The afflux comparison conducted is an 

assessment of the existing scenario (Stage 1 levee only) and the Stage 2 levee scenario, which 

includes the eastern diversion drain. 

The hydraulic analysis across the range of extreme events shows that there are minimal 

impacts to property due to water level increases as a results of the stage 2 levee. These results 

are demonstrated Figure 2. There is a marginal increase in flood velocity for properties east of 

the levee. This is shown in Figure 3 which indicates velocity afflux greater than 0.2 m/s. 
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4.2.2 Levee category assessment 

In accordance with the Guidelines for the construction or modification of category 2 and 3 

levees (DNRM, 2014) and the assessment in Section 4.2.1 it has been determined that more 

than 3 people will be affected. This results in the Roma Stage 2 levee being given a Category 3 

rating.  

4.2.3 Community resilience 

As set out in section 6.8 of DNRM’s ‘Guidelines for the construction or modification of category 

2 and 3 levees’ (2014)), the proposed levee and associated work shall be designed, constructed 

and managed so that it maintains or enhances the resilience of affected people to the potential 

impacts of the levee. As before mentioned, the proposed levee comprises a temporary 

proprietary barrier system, hence the design of the system is the responsibility of the 

manufacturer.  

The risk assessment undertaken for the proposed temporary levee has been based on the 

10  point requirements set out in Section 6.8 Step 6b Community Resilience (DNRM, 2014). 

Performance criteria contained in Section 6.8 of the DNRM guidelines (2014) relating to 

community resilience have been addressed in Appendix D.  

MRC’s Disaster Management Plan has been updated to include the changes in flood behaviour 

due to the construction of the Stage 1 and Stage 2 levees and associated flood mitigation 

works. Council’s emergency and evacuation planning has incorporated updated incremental 

flood mapping, which detail the timing of floods and with the flood levels being correlated with 

river gauges.  Council’s emergency and evacuation plan also includes to inclusion of pumps 

along critical local drainage points to over pump water that may build up behind the levee if 

there is a coincidental local rainfall event and Bungil Creek in flood from a regional event.   

As part of Council’s planning, they also include direct communication and awareness building of 

property owners whose properties are at risk of flooding to ensure that evacuation procedures 

are known and adopted during flooding events. 

4.3 Flood hazard assessment 

An assessment of hazard for has been conducted in accordance with the hazard categories 

provided by the Queensland Reconstruction Authority QRA). Figure 4 illustrates the QRA flood 

hazard categories and the QRA provide the following definitions for each hazard category: 

 Low Hazard: Self evacuation possible for adults and children, vehicle stability with 

tolerance for large 4WD’s 

 Significant Hazard: Working limit for trained safety workers, vehicle evacuation 

unsuitable, Building Code limitation 

 High Hazard: Limit of uncompromised stability for adults (dangerous to most) 

 Extreme Hazard: In excess of known stability limits 
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Figure 4 QRA Flood Hazard Assessment Matrix 

4.3.1 Flood hazard impact 

A hazard impact assessment has been conducted for the DFE event. Table 1 shows the 

number properties affected pre and post levee for each QRA hazard category. A map of the 

post Stage 2 levee QRA hazard map for the DFE is shown in Figure 5. 
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Table 1 Hazard impact assessment 

Event Hazard Level

Post Levee 

Scenario – 

No. 

Properties 

Affected 

Post Levee 

Scenario – 

Total No. 

Properties 

Affected 

Pre Levee 

Scenario – 

No. 

Properties 

Affected 

Pre Levee 

Scenario – 

Total No. 

Properties 

Affected 

DFE (2012 

Historical 

Event) 

Extreme 15 

346 

15 

379 
High 5 8 

Significant 112 132 

Low 214 224 
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5. Conclusions 
5.1 Conclusion 

5.1.1 Flood model assessment 

As detailed in the Stage 2 Hydrology and Hydraulics report (Appendix A), the Stage 2A works 

comprising the western levee and eastern diversion drain provide additional flood mitigation for 

the Roma township and result in the reduction of risk of above floor flooding to many more 

properties in addition to the benefits of the existing Stage 1 levee.  

The model results show that while the flood levee impacts the local flow paths of the catchments 

upstream of the levee, it does not cause a negative impact, with no increase in flood level and 

minimal increase in velocity shown for the 2012 DFE.  

While the levee has a stated minimum flood immunity corresponding to the DFE, the additional 

800 mm freeboard provides a far greater level of flood immunity for the township of Roma. 

5.1.2 Flood risk assessment 

Further detailed hydraulic modelling has been undertaken to assess the flood impact and 

associated risks for the proposed levee. 

The levee category assessment has been conducted in accordance with DNRM’s Guidelines for 

the construction or modification of category 2 and 3 levees. From the assessment criterion, it is 

expected that 3 or more people will be affected and therefore the levee is classed as 

category  3. Under the new classification, Council have updated their disaster management 

procedures.   

In addition to the category assessment, an overtopping assessment was completed. The 

overtopping assessment shows that the 2012 DFE, 1 in 500 AEP and 1 in 1000 AEP event do 

not overtop the levee. The function of the levee is such that beyond the DFE the flood water 

may back up slowly behind the levee, and as such overtopping risk is minimal. Council have 

incorporated the changes flood behaviour to ensure that both the physical mitigation 

infrastructure and emergency and evacuation plans ultimately result in improved community 

resilience to flooding. 
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Appendix A Roma Flood Mitigation Study – 
Hydrology and Hydraulics for Stage 2 Western Levee 
and Eastern Diversion Drain (GHD, 2016) 
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Executive summary 
In 2012, GHD was commissioned by Maranoa Regional Council (MRC) to investigate flood 

mitigation options to address regional flood risk in response to the flood event in 2012. The 

project is being undertaken in stages, i.e. Stage 1 (complete) and Stage 2 (Current) to align with 

government funding programmes and timeframes.  

The 2012 flood event was the largest on record for Roma. Typically, a 100 year ARI design 

storm event is the recommended design event for flood planning (Queensland State Planning 

Policy 1/03 Guideline, June 2003). However, MRC have adopted the 2012 regional storm event, 

which was greater than a 100 ARI design storm event, as the Defined Flood Event (DFE) for the 

assessment and design of mitigation measures and planning. In addition to hydrological 

modelling of the 2012 DFE, a standard range of design flood events were modelled to assess 

the behaviour of the catchment during various storm events.  

The design construction of the Stage 1 levee was completed mid-2014. The implementation of 

the Stage 1 levee results in a reduction of properties at risk of above floor flooding from 

approximately 580 (during 2012 flood) down to approximately 120, based on the information at 

the time of assessment. During the construction of the Stage 1 levee, GHD undertook further 

flood mitigation assessment and prepared concept designs for the subsequent Stage 2 to 

determine measures to further reduce the risk of above floor flooding from storms similar to the 

2012 flood event.  

The assessment of a suite of preferred mitigation measures for Stage 2 followed a series of 

design consultations between MRC, the community and GHD.  The outcome of the 

comprehensive assessment and optioneering undertaken in Stage 2 of the study was the 

development of a 10-year flood mitigation strategy for Roma. The preferred combination of 

mitigation options (GHD, 2014) was recommended and MRC prepared business case funding 

applications for Stage 2 works. Given the available funding, Stage 2 was sub-divided into Stage 

2A and 2B.  

The selected infrastructure for the detail design of Stage 2A was based on the cost-benefit 

analysis with regard to the number of properties benefiting by reduced flood risk. The funded 

work includes the western levee and eastern diversion drain, which are the subject of this 

design report. The benefit of the implementation of the Stage 2A works are the further reduction 

of buildings at risk of above habitable floor flooding from the residual 120 estimated in Stage 1. 

Based on the modelling, survey and property database information, it is estimated that the 

Stage 2A works when in place offer reduction in risk of above floor flooding to an additional 31 

properties. The proposed Stage 2B works will again aid in reducing flood depths from a similar 

2012 DFE event, with approximately 20 properties at less risk of flooding.  

It is acknowledged that during the course of the project that changes have occurred in the 

catchment, such as development, road works and agricultural activities.  MRC have also 

implemented a new planning scheme which will alter the stormwater runoff characteristics within 

the catchment and more accurate ground survey has become available over time. The 

modelling has progressively been upgraded to reflect these changes, so that the ongoing 

assessment of flood risk and mitigation options analysis can be based on the best information at 

the time.  Therefore, changes in predicted property numbers may also change with time as flood 

mitigation funding becomes available and the scheme progresses. 

The objectives of the Stage 2A mitigation options assessment and detail design comprised: 

 Modifying existing hydrological and hydraulic models that were developed for the Roma 

Flood Mitigation Project, by GHD and others. The modified models reflect updated land 
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use and surface types assigned in the most recent MRC Planning instrument as well as 

the most recent topographic data compiled for Stage 2 (provided by Bennett and 

Bennett Surveyors);  

 Using TUFLOW, HEC-RAS and URBS software to provide consistency between 

updated and previously reported outcomes for the regional flood investigation and to 

present results in effects of the mitigation options modelled for the 2012 DFE;  

 Incorporation of local drainage with the proposed levee design, adopting the 

Queensland Urban Drainage Manual (QUDM) guidelines, MRC Engineering Design 

guidelines and the Department of Natural Resources and Mines Levee Guidelines for 

category 2 or 3 levees (DNRM 2014); 

 Designing the local drainage to convey the 10% Annual Exceedance Probability (AEP) 

design event from the contributing upstream catchment during local rainfall events and 

considering the effects of combined backwater from Bungil Creek; 

 Determining adequate measures to mitigate velocities at the entrance to, exit of and at 

the Ashburn Road causeway across the diversion drain; 

 Development of regional flood depth and velocity maps for the 2012 DFE as well as the 

10% AEP and 50% AEP minor design flood events.  

 Identifying and recommending potential further options to reduce flood risk to the 

community in future stages of the Roma flood mitigation project. 

Variations on the alignment of the diversion drain were trialled for the purposes of the Stage 2 

options assessment. The selected configuration of the drain was the result of the options 

assessment, to provide the maximum benefit relative to cost to surrounding properties in the 

2012 DFE. Hydraulic modelling undertaken in this detail design assessment has indicated that 

the capacity of the drain corresponds to approximately a 50% AEP Regional flood event.  

The western levee cross drainage has been designed to convey the local 10 % AEP design 

flood. This is consistent with standards referenced in both the Capricornia Municipal 

Development Guidelines (2015) and the Queensland Urban Drainage Manual (2013 

Provisional). For this stage of the project, local hydraulic modelling (Sections 6 and 8) was 

undertaken for the purposes of verifying cross drainage in the western levee. The resulting 

modelled water depths and velocities are not shown to affect the habitable buildings on the 

properties and show a ‘no-worsening’ in terms of above floor flooding to habitable buildings and 

flood extent when compared to the existing 2012 DFE conditions.  

It is proposed that the extent of flooding and flood risk can be further alleviated through a range 

of local options on the dry side of the levee, which are currently being considered under Stage 

2B of the Roma flood mitigation project. These options include local drainage improvement 

works within the long-drain system including Shady’s lagoon and the watercourses in the vicinity 

of the Bungil Street bridge, upgrade works in the vicinity of the Railway Dam and mitigation 

works east of Bungil Creek.  

Council is progressively up-dating the flood emergency and evacuation plans as subsequent 

stages of the mitigation project come on line. The updated plans will be in place prior to 

construction of Stage 2A works commencing.  Council’s emergency and evacuation planning 

includes the timely closure of penstocks fitted to culverts draining through the levees to arrest 

regional flood waters backing up through the levee drainage system.  Council have also 

included in their planning for the implementation of emergency pumps to be deployed at key 

locations along the existing and proposed levees. The pumps will act to reduce to build up of 

local overland flow behind the levee during coincident regional and local storm events. 
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As part of the future Stage 2B assessment and design phase, the Council’s flood model will 
continue to be updated to reflect changes in the catchment and the adoption of the future 
development scheme. This may also include areas in the vicinity of the Hay Roma Dam, eastern 
industrial precinct and areas north of town such as Bassett Park and the airport. The Council will 
consider the findings of the ultimate development and where possible seek opportunities to plan 
for and mitigate changes in flood characteristics across the floodplain. Acknowledging that any 
future mitigation work is totally dependent upon Council receiving funding from State of Federal 
government. 

The results of the Stage 2A mitigation works, when combined with the existing Stage 1 levee, 

show further reductions in flood water levels, hence reducing risk of above floor flooding to more 

properties within the flood plain in line with MRC’s project objective. 
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PMP Probable maximum precipitation 
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1. Introduction 
1.1 Background 

The Roma township experienced flooding in 2010, 2011 and 2012.  The 2012 event caused the 

most extreme impacts on record. The 2012 flood adversely affected local residents, businesses, 

agriculture and infrastructure. Extensive negative impacts were the result of a combination of 

both localised inland flooding from overland flow across the township and major regional 

flooding from the Bungil Creek and Mooga Mooga catchments. Approximately 580 buildings 

experienced above habitable floor flooding as a result of the 2012 event. 

Stage 1 

In 2012, GHD was commissioned by Maranoa Regional Council (MRC) to further develop the 

hydrology and hydraulic study and to investigate flood mitigation options to address regional 

flood risk in response to the flooding in Roma. MRC’s objective for the Roma Flood Mitigation 

Project is to implement measures that will reduce the risk of above floor flooding from a similar 

2012 flood event. Council adopted the 2012 flood event as the Defined Flood Event (DFE) for 

mitigation and planning purposes. The Roma Flood Mitigation Project is being undertaken in 

stages and the mitigation works are being taken forward upon the successful award of 

government funding mechanisms and in line with funding timeframes. 

The first stage of the concept level flood study was of a regional-scale focus. This included to 

further development of the hydrology model and hydraulic modelling of the catchment and 

optioneering of mitigation measures. This multi-disciplined assessment work, including site 

investigations, community consultation and cost-benefit analysis led to the conceptual design of 

the Stage 1 levee. The analysis of the benefits of the constructed Stage 1 levee showed a 

significant reduction of the number of buildings at risk of above floor flooding from 580 to an 

estimated 120 properties. 

Once the preferred Stage 1 levee option was adopted by MRC, GHD undertook the preparation 

of the reference design documentation for Design and Construction tender, which was awarded 

to Ostwald Bros. The detail design of the infrastructure was undertaken by SMEC Engineers. 

The development of the reference design included a number of public and individual 

stakeholder meetings, where feedback and comments were received from the public.  Individual 

property owner liaison was also undertaken to optimise the alignment of the levee where it 

crossed their properties. The construction of the Stage 1 levee was completed in 2014. The 

Stage 1 levee is approximately 5.2 km long with an average 2.8 m and meanders from the north 

of the town near the airport to the south of East Miscamble Street.  

Stage 2 

During construction of the Stage 1 levee, GHD was engaged to undertake the concept design of 

the subsequent Stage 2 phase of the project with the purpose to determine measures to further 

reduce risks of above floor flooding in an event similar to the 2012 flood event across the 

floodplain in Roma. The Stage 2 assessment was comprehensive and included both regional 

and local flood risk and considered a number of mitigation options.  

The comprehensive mitigation option assessment considered high flow diversion channels, 

localised levees, and retarding basins, as well as improvements to major and minor stormwater 

drainage in a number of areas across Roma. With reference to GHD’s report, Maranoa Regional 

Council Roma Flood Mitigation Study Hydrology and Hydraulics for Stage 2 Regional Mitigation 

Options (GHD, 2014), the preferred suite of mitigation measures that were identified from the 

Stage 2 and included within the Mitigation Combination 6 and 7. These included: 
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Regional Mitigation Combination 6 

 Eastern Levee (to the east of the Bungil Creek Bridge)  

 Western Levee (continuation of Stage 1 Levee south to the junction of Bungil Creek  

 and Shady’s Lagoon)  

 Extended Eastern Diversion  

 Bungil Creek Widening at Bungil Street Bridge 

 Levees around Properties within Floodplain 

 Western Diversion Drain B 

 

Regional Mitigation Combination 7  

 – Eastern Levee  

 – Western Levee  

 – Extended Eastern Diversion  

 – Bungil Creek Widening at Bungil Street Bridge 

 – Levees around Properties within Floodplain 

The scope of options was also informed by a series of design consultations between GHD, 

MRC, regulatory authorities, individual property owners and the broader community. The 

outcome of the Stage 2 assessment was a flood mitigation strategy including short term options 

and a longer term plan spanning a 10-year horizon for Roma, to be implemented once funding 

is secured, refer to Appendix H 

Based on the findings of this stage, GHD worked with MRC’s team to prepare a business case 

for funding of Stage 2 mitigation works. Using the results of the cost benefit analysis (number of 

properties with reduced risk of above floor flooding) and with limitations of available state and 

federal funding, Stage 2 was divided into two sub stages A and B. Of the preferred combination 

of measures identified in GHD report (2014), the elements of Stage 2 that showed the most 

benefit and which were affordable within the available funding were the western levee and the 

eastern diversion drain. The preliminary analysis of the number of properties with reduced risk 

of above floor flooding showed a decrease from the estimated residual number of properties in 

Stage 1 of 120 properties down to approximately 70 (Stage 2 A & B). The western levee and 

eastern diversion drain elements became the scope of work for Stage 2A, and the subject of this 

design report 

In 2015, a subsequent business case funding application was prepared for the State 

government by MRC and comprised the elements of Stage 2B. Again, based on the preferred 

combination of mitigation options identified in the GHD report (2014), the proposed mitigation 

measures included works east of the township in the vicinity of Beaumont Drive and Clayton 

Road, the Railway Dam and in the Shady’s lagoon / Bungil Street bridge area.  MRC were 

successful in being granted funding for Stage 2B works. The further development of the scope 

of Stage 2B will be the subject of a subsequent assessment and design process currently being 

undertaken by GHD and the MRC project team. 

It is understood the MRC will continue to roll out the long term flood mitigation strategy as and 

when funding becomes available. With each stage and implementation of mitigation measures, 

the risk of damage to properties and broader impacts on the community from flooding reduces. 
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History of Studies  

An outline of studies and reports relating to the progression of this project since GHD’s 

involvement in 2012 is presented in Table 1-1. It is important to note that information provided in 

these documents relates to the studies undertaken in the history of the project. Discussion and 

results presented within this report for Stage 2 reflect developments that have been made since 

these past studies were undertaken. Examples of such developments include but are not limited 

to; consultations with property owners resulting in changes to design concepts, environmental 

and socio-economic factors, the release of updated Council data and general progressive 

development within the catchment that has occurred over the course of the flood mitigation 

project.  

Table 1-1 Timeline of Key Reporting Deliverables in the Roma Flood 
Mitigation Project 

Month/Year Activity Description Document Reference 

GHD, April 2013  GHD Stage 1 

Regional Flood 

Mitigation Concept 

Maranoa Regional Council, Roma Flood 

Mitigation Project, Stage 1, Hydrology and 

Hydraulic Assessment Report (GHD, 2013a).   

December 2013 GHD Stage 2 Local 

Flood Options  

Assessment 

Maranoa Regional Council Roma Flood 

Mitigation Study Hydrology and Hydraulics for 

Stage 2 Local Mitigation Options (GHD,2013)  

January  2014 GHD Stage 2 

Regional & Local 

Combination Options 

Assessment 

Maranoa Regional Council Roma Flood 

Mitigation Study Hydrology and Hydraulics for 

Stage 2 Regional Mitigation Options (GHD, 

2014). 

August 2014 SMEC Detail Design 

Report for Stage 1  

Roma Flood Levee Project Final Design Report 

(SMEC, 19th August 2014 Revision F) 

May 2016 GHD Detail Design 

Report for  Stage 2  

This report.  

1.1 Purpose and Scope of Stage 2A Report  

In line with MRC’s project objective, the aim of the Stage 2A mitigation works is to further 

reduce the risk of above habitable floor flooding to properties for flood events up to the 2012 

Defined Flood Event (DFE). The impacts of property inundation were reviewed in the Stage 2 

options assessment process. Mitigation options reducing the number of properties at risk were 

analysed to ascertain the most feasible outcomes during the multi-criteria analysis undertaken 

as part of the Stage 2 options study.  

This report covers the analysis and assessment of hydrology and hydraulics undertaken to 

inform the detail design of the Stage 2A works comprising the western levee and eastern 

diversion drain. The tasks undertaken during the detail design phase included: 

 Modification of existing hydrological and hydraulic models that were developed for the 

Roma Flood Mitigation Project, by GHD and others. The modified models reflect updated 

land use and surface types assigned in the most recent MRC Planning instrument as well 

as the most recent topographic data compiled for Stage 2 (provided by others);  
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 Use of TUFLOW, HEC-RAS and URBS software to provide consistency between updated 

and previously reported outcomes for the regional flood investigation and present results 

in an afflux map for the modelled 2012 DFE;  

 Incorporation of local drainage to the proposed levee design to the Queensland Urban 

Drainage Manual (QUDM) standards referenced in the Department of Natural Resources 

and Mines Levee Guidelines for category 2 or 3 levees (DNRM 2014); 

 Design of the local drainage to convey the 10% Annual Exceedance Probability (AEP) 

design storm event flows; 

 Consideration of the effects of combined local flooding and backwater from Bungil Creek; 

 Determining adequate measures to mitigate velocities at the entrance to, exit of and at 

the Ashburn Road causeway across the diversion drain; 

 Developing regional flood depth and velocity maps for the 2012 DFE as well as the 10% 

AEP and 50% AEP minor design flood events.  

 Participation in community and stakeholder engagement and awareness sessions 

 Updating emergency and evacuation mapping for MRC’s disaster management plans 

 Identifying and recommending options to further reduce flood risk to the community in 

future stages of the Roma Flood Mitigation project. 
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2. Methodology and Data Collection 
2.1 Stage 2A Methodology 

The following methodology was undertaken for this hydrologic and hydraulic study for the detail 

design: 

 Conduct desktop assessment to review past reports and documentation for Stage 1 

Levee and Stage 2 options assessment as well as legislative requirements and data from 

Council; 

 Gather Stage 1 levee as-constructed data and topographical surveys for the area 

encompassing the western levee and eastern diversion drain; 

 Adopt limitations and constraints from the geotechnical, ecological and geomorphological 

assessments into refinement of the western levee and eastern diversion drain alignments; 

 Review past concept design of levee and drain to verify results with most current and 

updated data for project;  

 Provided assistance to Council in consulting with affected property owners;  

 Undertake detail design of levee and drain, including drainage structures and scour 

protection;  

 Comment and present results on flood afflux i.e. changes in flood behaviour between 

previous results and updated results for the regional 2012 DFE following model updates;   

 Compile Stage 2 flood results (flood depth and velocity) and present to Council for 

discussion. 

 Update flood evacuation mapping prior to commencement of construction of Stage 2A 

works.  

2.2 Historic Flooding and 2012 Defined Flood Event  

The 2012 flood event was the largest on record for Roma. Typically, a 100 year ARI storm event 
is the recommended design event for flood planning (Queensland State Planning Policy 1/03 

Guideline, June 2003), however MRC have adopted the slightly larger 2012 regional event as 

the Defined Flood Event (DFE) for the Roma Flood mitigation project. 

In 2012, an unprecedented storm event occurred with the following consequences: 

 One fatality resulted from the event  

 Approximately 580 buildings experienced above floor flooding, with approximately 1,028 

properties within the flood extent 

 Significant damage costs resulting from the flood events 

 The storm was greater than a 1% AEP flood event 

 An estimated 2,200 m3/s flow rate at the peak of the flood 

Refer to the GHD Stage 1 report for details of the analysis of data from recent floods and 

hydraulic model calibration. 
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2.3 Design Flood Events 

In addition to hydrological modelling of the 2012 DFE, a standard range of design flood events 

were modelled to assess the behaviour of the catchment resulting from different storm events. 

Modelled AEPs included the 50%, 10% and 1% AEPs.  

Design floods are typically assigned a probability of occurrence that is specified as an Average 

Recurrence Interval (ARI) or as an Annual Exceedance Probability (AEP). Average Recurrence 

Interval events (ARI’s) are expressed in years whilst Annual Exceedance Probability events are 

expressed as a percentage. A description of the storm events is outlined in Table 2-1, 

Table 2-1 AEP and ARI Description 

AEP ARI Description 

0.2% 500 Year The best estimate of a flood which has 1 chance in 500 of being 

equalled or exceeded at least once in any one year. This flood is 

likely to be equalled or exceeded on average once every 500 

years. 

0.5% 200  Year The best estimate of a flood which has 1 chance in 200 of being 

equalled or exceeded at least once in any one year. This flood is 

likely to be equalled or exceeded on average once every 200 

years. 

1% 100 Year The best estimate of a flood which has 1 chance in 100 of being 

equalled or exceeded at least once in any one year. This flood is 

likely to be equalled or exceeded on average once every 100 

years. 

2% 50  Year The best estimate of a flood which has 1 chance in 50 of being 

equalled or exceeded at least once in any one year. This flood is 

likely to be equalled or exceeded on average once every 50 

years. 

2.4 Design Standards & Criteria  

On a regional scale, the historic 2012 flood event sets the basis for the selection of design 

criteria of regional flood mitigation infrastructure within the Bungil Creek catchment. This is 

consistent with the overall project aim to reduce risk from an event similar to the 2012 flood 

event. 

The Stage 1 Flood Mitigation detailed design and construction and the preliminary Stage 2 

options assessment were occurred prior to the release of the Department of Natural Resources 

and Mines Levee Guidelines for category 2 or 3 levees (DNRM 2014). The Stage 2 Flood 

Mitigation Detailed Design has been undertaken in accordance with these guidelines.  

Diversion Drain  

Variations on the alignment of the diversion drain were trialled for the purposes of the Stage 2 

options assessment. The preferred configuration of the drain was the result of the options 

assessment, to provide the maximum benefit relative to cost to surrounding properties in the 

2012 DFE. The subsequent refinement of the alignment was subject to engineering constraints 

including the location of key infrastructure and services and those determined from the 

environmental and geomorphological (study of creek systems) investigations. Hydraulic 
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modelling undertaken in this study has shown that the final drain design has capacity to convey 

the 50% AEP flows resulting from a DFE regional flood event.  

Western Levee 

The Stage 2 western levee has been designed in accordance with the Department of Natural 

Resources and Mines Levee Guidelines for category 2 or 3 levees (DNRM 2014). These 

guidelines state that the levee shall be designed to provide a minimum requirement of a crest 

level to be 300 mm higher than the DFE flood water level. In line with the adopted Stage 1 levee 

design criteria, the top of crest level has been based on the 2012 DFE flood water level plus 

800mm freeboard.  

The main purpose of the western levee differs from the Stage 1 Flood Levee, as it has been 

incorporated as a measure to mitigate the effects of flood waters back flowing from Bungil Creek 

and inundating properties. Stage 1 levee provides mitigation of the greater hydro-dynamic 

forces of the flood flows resulting from a 2012 DFE event. 

The GHD Mitigation Study, Hydrology and Hydraulics for Stage 2 Regional Mitigation Options 

report (GHD, 2014), documents the assessment process undertaken during the mitigation 

options selection phase to develop the adopted levee alignment, freeboard and construction 

type. A summary of the assessment is outlined below: 

 Assessment of flood risk across a range of design storm events post Stage 1 levee 

construction 

 Multi Criteria Assessment 

 Cost Benefit Analysis (based on reducing numbers of properties impacted by above 

habitable floor flooding) 

 preliminary construction cost estimates developed for MRC’s business case.  

To inform the detailed design of the levee alignment and to provide a robust design solution that 

accounts for site constraints such as tight “back yard” alignments, sandy soil foundation 

conditions and the updated Council planning scheme, subsequent detailed site investigations 

and assessments were undertaken including:  

 Topographic survey 

 Geotechnical investigations 

 Ecological assessments 

 Geomorphological assessments  

 Refinement of regional and local models, including the adoption of the revised MRC 

Planning Scheme 

The comprehensive assessment and design process has resulted in a cost effective levee 

design that: 

 Provides additional flood risk mitigation in terms of further reducing the number of 

properties at risk of damage from above habitable floor flooding arising from flood water 

backflow 

 Enhances Council’s disaster management plans and reduces risks to the community 

during a major flood event 

 Minimises its impact upon the land owners in terms of land area required to 

accommodate the levee and associated infrastructure 
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 Minimises encroachment onto unfavourable foundation conditions present within the 

Bungil Creek low flow channel 

 Complies with design requirements of the Levee Guidelines for category 2 or 3 levees 

(DNRM 2014) 

 Provides a freeboard to levee crest greater than the minimum risk based 300 mm above 

the DFE flood water surface (DNRM, 2014).  An 800 mm freeboard has been adopted 

along the alignment. 

 Is shown not to overtop during the DFE event and provides additional level of immunity 

above the DFE flood event, similar to the Stage 1 levee 

 Accounts for the additional surface water runoff modelled from the revised MRC Planning 

Scheme that reflects changes in the catchment due to potential future development over 

the time frame of the new planning scheme. 

The Stage 1 levee cross drainage was sized to convey minor localised flows between 

approximately a 50% AEP and a 10% AEP design event (SMEC, 2014). The Stage 2 local 

drainage assessment includes the modelling of culvert performance for a series of local flooding 

scenarios (refer to Sections 6 and 8). A risk based approach has been adopted to simulate the 

function of the culverts in a regional flood where the culverts have been ‘closed’ in the regional 

flood model, to show the effect of penstock closure during a coincident local and regional storm 

event occurring. The western levee cross drainage has been designed to convey the local 10 % 

AEP design flood. This is consistent with standards referenced in the Capricornia Municipal 

Development Guidelines (2015) and the Queensland Urban Drainage Manual (2013 

Provisional)   

As part of the detail design process, additional local hydrology impacts for minor and major 

AEPs (i.e. the 50% and 10% AEP design floods and 2012 DFE) have been assessed for 

verification of the western levee design. The findings are discussed in Section 8.  

2.5 Data Collection 

2.5.1 Qualifications  

The main qualifications made in the preparation of this report relate to the accuracy of the data 

provided by others. Data sources and relevant disclaimers on data provided to GHD by others 

for the display of results in figures and maps have been included in the maps attached in 

Appendix A and Appendix B. 

Additionally, for the purpose of the Roma Flood Mitigation Project, a specific combination of 

events was chosen to simulate the extent and behaviour of the 2012 historical flood. That is, a  

3 hour peak duration local flood and an 18 hour peak duration regional flood. While there exists 

a probability of these two events occurring concurrently, it is important to note that there are a 

series of other possible combinations of flooding that could occur to varying likelihoods.  

2.5.2 Survey 

It is assumed that the contours, spot levels, orthophoto imagery, topographic survey and digital 

cadastral database provided by Bennett and Bennett Surveyors within the extents of the 

proposed infrastructure for Stage 2 are consistent with the metadata limitations.  

2.5.3 Stage 1 Levee  

The hydraulic modelling process has incorporated the Stage 1 ‘as-constructed’ surface levels 

and associated terrain modifications provided to GHD by MRC.  
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2.5.4 Drainage Structures  

Local drainage structures across the Stage 1 levee and Stage 2 western levee have been 

assessed using a series of local-scale hydraulic models to determine their capacity and 

effectiveness in minor local flood events. While the effect of regional flooding on the operation of 

these structures have been noted and discussed in Section 5 of this report, the structures have 

not been included in the regional flood model. It is expected that the penstocks installed on the 

structures will be closed once the creek flood levels reach the downstream inverts of the 

structures. An explanation is provided in Section 5.  

The local stormwater drainage pipe network layers for the Major Local hydraulic model were 

adopted directly from the study documented in the Roma Flood Mitigation Project, Flood Study 

and Report, Stage 1 (Engeny, May 2012).  

With the exception of the levee cross drainage, only major hydraulic structures were included 

within the regional model, i.e. bridges and large diameter culverts and local drainage pipes 

greater than 450 mm in diameter.  

2.5.5 Stage 1 Property Database 

The Stage 1 property database has not been ground-truthed by GHD and utilises data provided 

by others as part of the Stage 1 assessment.   Collated data includes property point location, lot 

and plan number, owner details, property address, ground level, floor level of buildings on the 

property and floor construction type. The database was built from the several sources, including: 

 Bennett & Bennett survey (2012) provided to GHD on the 31st January, 2013; 

 Engeny property database (.mif file and spreadsheet), based on 2002 survey, provided to 

GHD on the 5th February, 2013; 

 Stakeholder engagement database developed by Engeny with EngagementPlus provided 

to GHD on the 7th February, 2013; 

 QRA flood damage records for Roma as provided by MRC; 

 Drive-by observations by MRC staff; and 

 Cadastral data as provided by MRC.  

This database was subsequently updated with further survey collected by Bennett & Bennett 

(2014). The updated database forms the basis for the assessment of property flooding impacts 

and residual flooding risk for the Stage 2 assessment. MRC officers have undertaken field 

investigations to confirm the construction type of buildings and properties during the 

development of the Stage 2 detailed design. 

2.5.6 Regional Hydraulic Modelling 

The results of a 10m grid regional TUFLOW model have been used to present flood results over 

the area which covers the properties in the property database within the entire township of 

Roma. This model is suitable for displaying simulated flooding characteristics on a regional 

scale. The limitations of this approach lies in the model’s potential inability to accurately capture 

the various topographical and land surface details (such as ridges and valleys) that fall within 

the 10m x 10m grid. To enhance the model results, two local-scale models (for the western 

levee and eastern diversion drain) were set up, with a refined 2m x 2m grid to verify the regional 

model results. Findings are outlined in Section 7.  



 

10 | GHD | Report for Maranoa Regional Council - Roma Flood Mitigation Study , 41/29431  

2.5.7 Maranoa Regional Council Planning Documents 

Council’s most recent planning scheme document, i.e. the MRC Planning Scheme Zone Map 9 

(attached in Appendix F) has been sourced to update the land uses and surface types for 

hydrologic and hydraulic model input for Stage 2. Under the DNRM guidelines for category 2 

and 3 levees, flood mitigation projects are to consider the longer term impacts based on ultimate 

development within the contributing catchment. The impacts of the change to the runoff and 

flooding characteristics for the Roma project are outlined in section 4. 

3. Catchment Overview 
The Bungil Creek catchment is located upstream of Roma which covers an area of 

approximately 1400 km2. The Bungil Creek catchment at Roma extends 65 km to the north and 

is typically between 20 and 35 km wide. The catchment is located on the southern foothills of 

the Carnarvon Range. Bungil Creek flows in a fairly constant southerly direction; approximately 

70km further downstream from Roma, Bungil Creek joins with the Balonne River which is part of 

the greater Murray-Darling Basin System.  

Flooding experienced in Roma could be caused by two different mechanisms: 

 Local flood flow resulting from very localised rainfall within the Roma urban area and its 

immediate surroundings; or 

 Bungil Creek flood flows resulting from the rainfall over the wider Bungil Creek catchment 

area. 

Annual average rainfall throughout the Bungil Creek catchment is relatively constant. The mean 

annual rainfall is reported to be approximately 700 [mm]. 

There is a degree of variability in regard to monthly rainfall, and records show that the summer 

months dominate rainfall totals within the catchment. Generally, major flooding in the Bungil 

Creek is considered to be infrequent. However, under certain meteorological conditions such as 

tropical low pressure systems, heavy rainfalls can occur throughout the catchment which results 

in significant riverine flooding.  
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4. Hydrological Model Setup 
4.1 Introduction 

This section of the report provides a summary of the hydrologic model setup including a 

description of the software, catchment delineation, and key model parameters. 

4.2 Software 

Rainfall intensity data was generated for Roma using CRC-FORGE software. The URBS 

hydrology model developed as part of Stage 1 was adopted for this assessment. Updates made 

to the existing hydrology are further discussed in the following sections of the report.  

4.3 Adopted Base Case Hydrology 

The regional URBS model output hydrographs were adopted from the Stage 1 levee design 

(refer to GHD Stage 1 report). This assessment has been based on the upstream catchment 

conditions being consistent with the calibrated hydrographs from Stage 1. Within the township 

however, modifications were applied to account for infrastructure alignments and future planning 

considerations. The following points present an overview of the applied modifications, which 

reflect the hydrological condition post Stage 2, for the local catchment: 

 Surface roughness values used to represent the land use and surface types were 

updated to reflect the MRC Planning Scheme Zone Map 9, as shown in Appendix F. The 

updates are shown in Table 4-1;  

 Minor refinements to sub-catchment boundaries were applied to specific areas of the 

township to account for the two levees (i.e. Stage 1 levee and western levee); 

 To maintain consistency with previous design standards used in the concept studies, two 

development scenarios were modelled in URBS. As per the standards outlined in the 

Queensland Drainage Manual (QUDM 2013 - Provisional), hydrological models were 

developed for both existing land use and surface types (using aerial imagery which now 

also includes the Stage 1 levee) and an ultimate scenario as shown in the MRC Planning 

Zone Map.  

4.3.1 Sub-catchment Delineation  

To account for the changes in the contributing catchments as a result of the Stage 2 western 

levee,  the sub-catchment delineation has been updated as shown in Figure 4-1. These 

changes have altered the catchment areas and the flow path lengths and direction.  
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4.3.2 Losses 

Initial and continuing losses have been adopted as per the original Stage 1 local hydrology 

model.  

4.3.3 Roughness 

The hydrological roughness has been defined for Stage 2 using a combination of Aerial 

Imagery, and the most up to date planning information made available, namely the MRC 

Planning Scheme Zone Map 9. This data was used to update the Stage 2 local URBS 

hydrological model catchment parameters, as shown in Table 4-1. 

Table 4-1 Updated hydrological roughness 

Catchment 
Stage 1 Stage 2 

Ultimate Land use Existing Land use Ultimate Land use 

LDRAIU_15 UL UR UR 

LDRAIU_14 UR UR UR 

LDRAIU_16 UR UR UR 

LDRAIU_11 UR UR UR 

LDRAIU_13 UR UR UR 

LDRAIU_12 UL 0.2UH;0.8UR 0.3UH;0.7UR 

LDRAIU_10 UR 0.2UH;0.8UR 0.5UH;0.5UR 

LDRAI3_1 UL UR UR 

LDRAI3_2 UR UR UR 

LDRAI3_3 UR UL UL 

LDRAI3_7 UL 0.2UH;0.8UR 0.5UH;0.5UR 

NW_S1 UM UM UH 

BUNGIL_2_S1 UL UR UR 

BUNGIL_2_S3 UL UR UR 

EAST_S29 UL UR UR 

SOUTH_S2 UR UR 0.2UH;0.8UR 

RWAY_S104 - UH UH 

ROMA_1_West - UR UH 

ROMA_1_East - UR UH 
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4.4 Updated Planning Scheme and Land Use 

The updated hydrology model for Stage 2 of the Roma Flood Mitigation Project includes for the 

latest MRC planning scheme. The outcome of the proposed changes in land use across the 

development area of Roma is the potential that the stormwater runoff characteristics will change 

over time as the area is progressively developed. 

The modelling incorporates the various land use types across the study area and designates a 

roughness factor to represent the scale and type of development that may occur in various 

areas, e.g. intensively developed industrial land has the potential to have a higher level of runoff 

compared to parklands which generally have grass and vegetation cover. 

Therefore, the hydrology model adopted for Stage 2 and subsequent stages of the flood 

mitigation project has been adopted to show the ultimate development case.  This approach is 

typical in floodplain management planning and also a requirement of the DNRM 2014 

guidelines. 

The difference (measured as afflux) between the hydrology model for MRC’s previous scheme 

and the current planning scheme is shown in Figure B.3 in Appendix B.  

4.5 Results 

The  hydrology results have been used as inflow points to both the regional and local hydraulic 

models that are discussed further in Section 5 and Section 6 respectively. 

In addition to this, the hydrology results have been used to size the Stage 2 western levee cross 

drainage to convey the 10% AEP flows. The sizing of the cross drains has been based on free 

flowing outlet. The effect of a regional flood event that requires the penstocks to be closed is 

discussed in Section 5.  
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5. Regional Hydraulic Model Setup 
5.1 Overview  

The chapter provides an overview of the setup of the hydraulic model including the software, 

model domain, model topography & bathymetry, hydraulic roughness, hydraulic structures and 

boundary conditions is provided.  

5.2 Software 

TUFLOW Classic 1D and 2D grid based software has been utilised for this study. 

5.3 Stage 2 Regional Model Setup  

The regional hydraulic modelling undertaken for this study was based on an earlier version of 

the 10 m grid cell, 2D hydrodynamic Two-dimensional Unsteady Flow (TUFLOW) model of 

Roma and the surrounding Bungil Creek floodplain developed for Maranoa Regional Council as 

part of the Stage 2 optioneering assessment.  

The following revisions were applied to set up the “Stage 2” hydraulic model.  

 Source point inflow hydrograph outputs from the updated local hydrology;  

 Refinements to the Manning’s n roughness map layer, particularly within the township 

area to better represent the varying surfaces and land uses within the local catchment 

(recent developments as well as ultimate conditions as per the Roma Planning Scheme); 

and 

 Additional survey data at 1m resolution around the western levee and eastern diversion 

drain provided by Bennett & Bennett Surveyors. This was superimposed to the DEM at 

1m resolution used in the previous studies.  

The regional Stage 2 model setup is shown in Figure 5-1.  

5.3.1 Critical Storm Duration 

Modelled storms in the regional hydraulic model combines a calibrated regional hydrograph for 

Bungil Creek that is a critical duration of 18 hours and an un-calibrated local flood within the 

township that is of a critical duration of 3 hours. Considerations and assumptions made towards 

the selected combination of flooding behaviour is documented in the Stage 2 Regional 

Mitigation Options report.   

5.3.2 Model Domain & Extent 

The original model domain and extent were adopted from the modelling undertaken previously 

to inform Stage 1 of the project.  

5.3.3 Hydraulic Roughness  

Refinements were made to the land use and ground surface representation in the original 

hydraulic model through the adoption of the Roma Planning Scheme Zone Map 9 (refer to 

Appendix F). The map provides an indication of the ‘Ultimate’ catchment land use conditions, 

which will provide the basis for a more conservative set of outcomes for future planning 

considerations within the township.  This approach is in line with the requirements of the DNRM 
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(2014) guideline. The hydraulic roughness values used in the TUFLOW model is shown in Table 

5-1.  

Table 5-1 Stage 2 Regional Hydraulic Model Roughness Values 

Category Manning’s ‘n’ Value 

Bungil Creek Watercourse 0.065 

Open Water Bodies (Reservoirs, Dams) 0.0275 

Bitumen (e.g. car park) 0.015 

Road Reserve 0.025 

Railway 0.03 

Airport 0.03 

Short Grass 0.03 

Open Paddock, Open Space with Minimal Vegetation 0.035 

Recreation, Open Space with Moderate Vegetation 0.045 

Rural Residential 0.05 

Residential and Schools 0.1 

Cemetery 0.1 

Commercial and Industrial 0.3 

Services and Other Buildings 0.4 

5.3.4 Hydraulic Structures  

A culvert levels assessment was conducted to determine the height of water in Bungil Creek in 

a frequent flooding event (50% AEP design flood event) relative to the invert levels of the 

proposed cross-drainage culverts.  During the minor, frequent flood events, the flood level in 

Bungil Creek is such that the local drainage flows freely into the creek. During a regional event, 

the culverts may be submerged in a regional storm event and stormwater flows generated from 

the local catchment may be impeded into the creek. Based on the results of the culvert 

assessment, levee cross drainage has been considered to be ‘closed’ during a regional flood 

event. Table 5-2 presents the results of the assessment. 
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Table 5-2 Culvert Levels Assessment for 50% & 10% AEP Regional Design 
Floods 

Culvert 

I.D* 

Pipe Number  

x Diameter 

(mm) 

Downstream Pipe 

Invert Level (m 

AHD) 

Bungil Creek Flood 

Level in 50% AEP 

Design Flood (m 

AHD) 

Bungil Creek Flood 

Level in 10% AEP 

Design Flood (m 

AHD) 

Northern 1 x 1200 296.25 296.77 298.42 

Central 1 x 750 295 296.66 298.27 

Southern 1 1 x 375 297.25 296.41 298.02 

Southern 2 1 x 600 297.25 296.3 297.9 

*Refer to maps in Appendix C 

5.3.5 Boundary Conditions 

The upstream and downstream boundary conditions within Bungil Creek were adopted from the 

modelling undertaken previously.  

Source point inflow hydrographs were applied to simulate the effect of rain falling on the 

catchment within the township and draining out to Bungil Creek through local stormwater 

infrastructure. The original inflows were updated in concurrence with the revision of the 

hydrological modelling for Stage 2.  

5.3.6 Western Levee  

The concept design of the western levee alignment was undertaken in the Stage 2 optioneering 

process. Levee design criteria from Stage 1 was adopted for the design of the western levee, 

with the final levee crest level set with a freeboard of 800mm above the modelled Stage 2, 2012 

DFE flood level. 

Community consultation and stakeholder engagement was undertaken as part of the 

development of Stage 2 options. This included face to face meetings with potentially affected 

land owners. Subsequent to the consultation and preliminary investigations and assessments 

the concept design was completed and adopted by Council.  

The design surface for the levee was incorporated into the TUFLOW model as a terrain 

modification. Following a number of revisions to the alignment, the final design for the levee 

alignment, culverts and penstock locations was achieved after consultation with property 

owners. The alignment and construction types were also governed by the results of the ground 

investigations conducted by GHD. Design drawings for the western levee, including cross-

drainage and penstock details are included in the main design report (GHD, 2016).  

5.3.7 Eastern Diversion Drain  

The concept design of the drain alignment was undertaken in the Stage 2 optioneering process. 

As part of a cost-benefit analysis during the optioneering process, the drain configuration that 

provided the most benefit in terms of reducing flood water level during a 2012 DFE was taken 

forward for refinement during the detail design process. 

The hydraulic modelling indicates that the drain has the capacity to convey the 50% AEP design 

flow and is contained within the drain, while flow from the 20% AEP design event overtops the 

drain. A suite of profiles for the diversion drain were put through a process of refinement using 

HEC-RAS 1D hydraulically modelling software. Results of the 1D hydraulic assessment show 
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benefits of a drain design with drop structures in reducing both velocities and potential erosion 

along the channel.  

Results indicate that the behaviour of flow in the southern portion of the channel is dictated by 

the downstream tailwater conditions of Bungil Creek. For this reason, the number of drop 

structures along the drain was adjusted to determine a cost-effective and streamlined design. 

The final configuration of the channel incorporates a downstream drop structure upstream of a 

stilling basin and a causeway over the current Ashburn Road crossing. The downstream drop 

structure and stilling basin will function to reduce flow velocities before the channel merges with 

Bungil Creek.  

Figure 5-2, Figure 5-3, Figure 5-4 and Figure 5-5 present the refinement process, based on an 

approximate flow in the drain in a 50% AEP regional design flood event in Bungil Creek. HEC-

RAS results indicate that velocities in the channel are maintained at or below 1m/s in the 50% 

AEP. This behaviour was also confirmed in the regional TUFLOW model (refer to Appendix A). 

Velocity spikes over the causeway will be managed through the incorporation of rock scour 

protection within the channel. Rock protection also forms part of the channel inlet and outlet 

design. The design surface for the drain was incorporated into the TUFLOW model as a terrain 

modification. The final alignment of the drain as well as scour protection measures to be 

adopted in its operation are included in the main design report (GHD 216).  

Refined Regional Flood Model  

In addition to the regional 10m grid cell size model, an assessment using a refined 2m grid cell 

model with extents capturing the area surrounding the diversion drain was also undertaken 

using boundary conditions derived from the regional model as a verification process. Figure 5-1 

presents the model extents of the refined grid regional model.  
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Figure 5-2 Water Surface Profile (3 Drop Structures, approx. 50% AEP flow)  

 
Figure 5-3 Velocity Profile (3 Drop Structures, approx. 50% AEP flow) 
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Figure 5-4 Water Surface Profile (2 Drop Structures, approx. 50% AEP flow) 

 

Figure 5-5 Velocity Profile (2 Drop Structures, approx. 50% AEP flow) 
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6. Local Hydraulic Model Setup 
6.1 Overview  

In this chapter, an overview of the setup of the local hydraulic model including the software, 

model domain, model topography & bathymetry, hydraulic roughness, hydraulic structures and 

boundary conditions is provided.  The local hydraulic model has been used for the sizing of 

cross drainage through the levee and to assess changes in local drainage. 

The local hydraulic model allows analysis of flood impacts at a finer resolution than the regional 

model. This is a result of a smaller grid cell size in the model domain, which has been used in 

conjunction with a rain on grid approach in the sub-catchments adjacent to the Stage 2 western 

levee. The rain on grid approach applies the design storm rainfall to each grid cell, and this 

water is routed through the hydraulic model. This approach has been used in conjunction with 

the more traditional method of applying hydrographs at defined locations in the model which 

have been determined from a separate hydrological model.  

6.2 Software 

TUFLOW Classic 1D and 2D grid based software has been utilised for this study.  

6.3 Stage 2 Local Model Setup  

The local hydraulic modelling undertaken for this study was based on an updated version of the 

10 m grid cell, 2D hydrodynamic Two-dimensional Unsteady Flow (TUFLOW) model of Roma 

and the surrounding Bungil Creek floodplain developed for MRC as part of the Stage 2 

optioneering assessment. 

This model has been adapted to assess the local hydraulic issues associated with the Stage 2 

western levee, in particular the functionality of the cross drainage. The main variation between 

the original model and the revised local model includes: 

 Decreased model extents to focus on the western levee and its’ upstream contributing 

catchments 

 Downstream boundary condition has been moved to a location closer to the western 

levee 

 Reduced grid cell size of 5m  

 Additional survey data at 1m resolution around the western levee and eastern diversion 

drain provided by Bennett & Bennett Surveyors. This was superimposed to the DEM at 

1m resolution used in the previous studies.  

 Assessment of the critical 3 hour storm duration for the scenario where the Western 

Levee culverts are unblocked (penstocks up) 

 Assessment of the 48 hour storm duration for the scenario where the Western Levee 

culverts are fully blocked (penstocks down) 

 Rain on grid modelling of catchments directly upstream of Western Levee 

 Updated inflow hydrographs from the updated URBS local hydrology model; and 

 Refinements to the Manning’s n roughness map layer, particularly within the township 

area to better represent details of the local catchment (recent developments as well as 

ultimate conditions as per the Roma Planning Scheme). 

The scenarios run for the local hydraulic model include two main cases looking at: 
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 Western levee cross drains are flowing (penstocks open) 

 Western levee cross drains are not flowing (penstocks closed) 

The purpose of this assessment is to quantify the local impacts of the western levee for a minor 

(50% AEP) and major event (1% AEP), as well as the cross drainage design event (10% AEP).  
TTH 

6.3.1 Model Domain and Extent 

The local hydraulic model domain and extent is shown in Figure 6-1. The inflow hydrograph 

locations and rain on grid extents are also shown in Figure 6-1. 

6.3.2 Hydraulic Roughness 

The hydraulic roughness adopted for the local model is as per that used in the updated regional 

model. 

6.3.3 Hydraulic Structures 

Hydraulic structures have been included in the model as per the Stage 1 regional hydraulic 

model with the addition of the cross drainage culverts. The only additional hydraulic structures 

included are the cross drains through the western levee. 

6.3.4 Boundary Conditions 

A downstream tailwater level of 294.5 mAHD has been adopted with an initial water level of 295 

mAHD. The initial water level of 295 mAHD ensures that water is at a downstream invert of the 

long drain confluence with Bungil Creek, which is directly adjacent to Bungil Street. 
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7. Regional Hydraulic Model Results  
7.1 Regional Model Results 

The results of the regional flood modelling are presented in two components that form the major 

flood mitigation infrastructure for Stage 2; the western levee and eastern diversion drain.  

7.1.1 Western Levee 

Figures A.1 to A.6 in Appendix A present regional model results for Stage 2A. The results of the 

Stage 2A mitigation works, when combined with the existing Stage 1 levee, show further 

reductions in flood water levels, hence reducing risk of above floor flooding to more properties 

within the flood plain in line with MRC’s project objective. Figure 7-1-shows a longitudinal 

section along the entire Stage 1 levee and continuing along the Stage 2A western levee in a 

north-south direction.  This figure illustrates the existing ground level adjoining the constructed 

levees; the 2012DFE flood water level (post-construction); and the levee crest level, which has 

been set as a minimum of 800mm above the DFE water level. 

Results indicate that localised ground inundation is observed adjacent to the northern section of 

the western levee and at a low point towards the southern end of the levee, within the 

boundaries of the Defence Support Building and St Vincent De Paul Society QLD properties. 

This overland flow and localised ponding behaviour is observed in the existing, pre-western 

levee scenario during minor design flood events and the 2012 DFE. Prior to the Stage 1 levee 

being constructed, flood depths of approximately 2.0m were recorded in this vicinity. With the 

Stage 1 and 2A works in place, maximum depths of local flooding range from 0.1 m in the 10% 

AEP design event to 1.15m in the 2012 DFE in the area adjacent to the existing low ground 

levels near the dam located in the northern section of the levee. Velocities along the boundary 

of the levee within the township are maintained below 0.5m/s.  

The modelled flood water depths and flow velocities are not shown to affect the buildings on the 

properties adjoining the western levee in terms of above habitable floor flooding and are 

contained in existing low lying areas adjacent to the levee. It is expected that levee cross-

drainage will assist in mitigating these localised areas of ponding.  

The local flooding and drainage model results indicate that although the cross-drainage culverts 

provide an outlet for localised areas of flooding, if local overland flow was to build up adjacent to 

the levee, it would ultimately flow along the inside face of the levee and discharge into the 

Edwardes Street road reserve and drainage system.  To further alleviate impacts of local 

stormwater, additional drainage works are being considered in the next Stage of the mitigation 

project.  In the vicinity of the western levee, it is proposed that a new road-side channel along 

Edwardes Street be provided which will increase the capacity and efficiency in diverting flows 

away from the properties in this area. Refer to Section 8 for further details.  

7.1.2 Eastern Diversion Drain  

Figures A.1 to A.6 in Appendix A indicate the behaviour of the diversion drain in the minor 

design flood events and the 2012 DFE. Flood depths along the drain range from approximately 

a maximum of 0.75 m in the 50% AEP design flood to approximately a maximum of 3.8 m in the 

2012 DFE. Corresponding velocities range from 0.8 m/s to 2.2 m/s. Higher velocities of up to 

4.5m/s in the 2012 DFE are observed over the proposed causeway along Ashburn Road. These 

velocities are maintained for storm durations ranging from 30mins to 1 hour of the modelled 

storm events. Rock protection has been designed to the 2012 DFE maximum velocities over the 

causeway. Construction drawings for the eastern diversion drain are attached in the main 

design report, (GHD 2016). 
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Figure 7-1 Longitudinal Section Along Stage 1 & Stage 2A Levees* 

*Approximation only, not to scale. 



 

GHD | Report for Maranoa Regional Council - Roma Flood Mitigation Study , 41/29431 

 

8. Local Hydraulic Model Results 
8.1 Cross drainage sizing 

Levee cross drainage as listed in Table 5-2 have been sized using rational method hydrology 

calculations  to determine peak design flow rates, in conjunction with Culvert Master software to 

determine the appropriate culvert size. These calculations have been included in Appendix E. 

Note that the culvert sizing calculations are not provided for ‘Southern 1’ culvert, which was 

sized to convey flows off a negligible local catchment for purposes of providing relief drainage to 

avoid potential ponding issues. Localised earthworks should be undertaken at the inlets of the 

culverts to ensure the catchments drain to these locations.  

To confirm the culvert sizes calculated are adequate, these culverts were included in the local 

hydraulic model. This was to provide a flow path for overland flow from adjoining catchments. 

The model results indicate for the 10% AEP, 3 hour critical duration event, that the proposed 

drainage appropriately conveys the contributing flows as demonstrated by the results in 

Appendix C.  

8.2 Local Model Results 

The local hydraulic model results for depth, velocity and afflux for the scenarios with the 

penstocks open and closed are shown in Appendix C and Appendix D. As a rainfall on grid 

methodology has been used, the results have required filtering. If the results were not filtered 

the flood mapping would indicate water covering the entire area that has been modelled using 

the rain on grid approach. To better illustrate the extent of flooding only the major flow areas 

and regions of surface water ponding are shown and depths below 0.05 m or velocities less 

than 0.2 m/s have been filtered from the results.  

The results from the local hydraulic model indicate the following: 

 The culvert sizes are adequate to convey the 10% AEP critical duration event in a free 
flowing condition, i.e. no coincidental regional flood 

 The culvert sizes are able to convey the major 1% AEP event with no increase in flooding 

above building habitable floor level to the properties adjacent to the western levee in a 
free flowing condition, i.e. no coincidental regional flood 

 In the minor 50% AEP event, having the penstocks closed will result in a maximum depth 

less than 0.5 m adjacent to the western levee.  

 In the 10% AEP design event, having the penstocks closed will result in a maximum 

depth of approximately 0.5 m adjacent to the western levee. 

 In the major 1% AEP event, having the penstocks closed will result in a maximum depth 

of approximately 0.8 m adjacent to the western levee at the existing low-point in the 

ground level (existing farm dam).  

These results reflect the existing flooding characteristics from localised flows and flooding that 

occur in the pre-levee condition. Based on the scenarios modelled, the flood levels are below 

the surveyed building habitable floor levels for buildings in the vicinity of the new levee, 

providing a no-worsening effect.  

It is proposed that the extent of flooding and flood risk can be further alleviated through a range 

of local options on the dry side of the levee to be considered as part of the Stage 2B works. 

Some of these options, such as improvements to the existing stormwater trunk drainage, 
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improved conveyance and capacity of the long-drain and Shady’s lagoon system will aid in 

reducing the contributing flows to the subject areas.  

Subsequent to the SMEC design and construction of Stage 1 levee, MRC have installed pumps 

to drain local areas behind the levee system as part of the updated emergency and evacuation 

planning.  The pumps will function to discharge local stormwater flows once culvert penstocks 

are closed during flooding events in the Bungil Creek. 

8.2.1 Coincident Flooding 

During a regional flood exceeding the 50% AEP design event, there is the potential for surface 

water flows to build up behind the Stage 2 western levee. In such an event, i.e. where the 

Bungil Creek starts to break its banks at the same time that rainfall is occurring over the local 

Roma catchment, and when the culvert penstocks are closed, the local stormwater drainage 

model results show the potential for overland flow to build up and pond at low points in the land 

behind the levee. These results reflect a worst-case scenario for flood risk, as it involves 

coincident flood events in both the regional and local catchment. 

The model results show that in the scenario of a coincident event, the local stormwater will build 

up and start to drain toward the Edwardes Street road reserve and existing drainage, which 

ultimately discharges to the long-drain and Bungil Creek.  The depth of local flood water flows is 

not shown to exceed the height of habitable floor levels of the adjoining houses in this area. 

Furthermore, as identified in Table 5-2, the regional flood will start to impact the Stage 2 

western levee cross drains during a regional 50% AEP event. While no quantitative assessment 

has been carried out to assess the joint probability of the regional and local events occurring 

simultaneously, it is likely that a coincident flood event could take place. As such, it is 

recommended that measures to reduce surface water depths behind the levee be further 

examined in the Stage 2B works in consultation with MRC’s engineering department and prior 

to construction of the western levee. An overview of the proposed Stage 2B flood mitigation and 

drainage works are included in section 9. 

To aid in flood risk mitigation, the Council are progressively updating the flood emergency and 

evacuation plans as subsequent stages of the mitigation project come on line. The updated 

plans will be in place prior to construction of Stage 2A works commencing.  Council’s 

emergency and evacuation planning includes the timely closure of penstocks to arrest regional 

flood waters backing up through the levee drainage system.  Council have also included in their 

planning for the implementation of emergency pumps located at key locations along the existing 

and proposed levees. The pumps will act to reduce to build up of flood waters behind the levee 

from local overland flow during coincident regional and local storm events. 
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9. Proposed Stage 2B Flood Mitigation 
Works 
MRC have been successful in obtaining additional funding for mitigation works in Roma.  The 

next stage of mitigation works aims to further reduce flood risk in terms of addressing buildings 

still at risk of above habitable floor flooding from a 2012 DFE flood event. 

The key elements of Stage 2B of the Roma flood mitigation project include: 

 Augmentation and drainage improvements at the Railway Dam 

 Mitigation works east of the town centre, and 

 Drainage improvement works in the long-drain system and Shady’s lagoon area. 

The location of the proposed Stage 2B works are shown on Sketch SK01 in Appendix G 

The details of the proposed works are outlined in GHD report, ‘Hydrology and Hydraulics for 

Stage 2 Local Mitigation Options (2013).  A summary of the three elements is provided below. 

9.1 Railway Dam 

The works to the railway dam will aim to improve the flood storage capacity of the dam system 

during major storm events.  The works will also reduce the peak stormwater flows that enter the 

dams and attenuate the flood waters. These works will reduce the risk of over topping, which 

has historically resulted in the flooding of local properties and increased stormwater flow 

entering the long-drain system.  

The proposed works do not including expanding the existing two dams within the area or 

impacting on the existing paths and amenity. The scope of the work may include the provision 

of additional detention areas upstream and downstream of the existing dams to increase the 

storage capacity within the system and improved drainage to control discharges to the existing 

stormwater trunk drainage. 

MRC will work with the community groups to optimise the design so that the stormwater function 

is improved and mitigation objectives are met whilst adverse impacts on the amenity are 

minimised. 

9.2 Eastern Mitigation Area 

The eastern study area includes land located between Beaumont Drive, Clayton Road and East 

Miscamble Street. The existing development in this area includes rural, rural residential and 

industrial land. During the 2012 (pre-mitigation) flood, a number of properties experienced 

flooding across the land and inundation of sheds and outbuildings.  The flood water level was 

reported to almost reach the habitable floor of some buildings.   

With the Stage 1 levee in place, the flood modelling results show that there is the potential for 

flood water levels to increase slightly in this area if a similar scale 2012 flood event was to 

occur.  The modelled increases in flood water level do not show to be causing additional above 

habitable floor flooding, but the depth and extent of flood water across the land is potentially 

greater.  The Stage 2A works do mitigate the increase in land flooding, but as part of the longer 

term flood mitigation strategy, Council is considering additional local mitigation works to further 

reduce the risk of above floor flooding, which may incorporate levees and improved drainage 

infrastructure within this area. 
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9.3 Long-drain and Shady’s Lagoon 

The Stage 2B works will also include drainage augmentation within the long-drain overland flow 

path system and the Shady’s lagoon area.  The intention of the proposed works is to improve 

the flow conveyance and capacity of the open channels, to allow local stormwater flows to 

discharge through the system more efficiently.  The improvement of the flow characteristics will 

result in overland flow from local storm events to discharge quicker into Bungil Creek.  In the 

event of a regional flood coinciding with a local storm, the improved flow conveyance will also 

provide additional storage capacity within the long-drain system for flood water that backflows 

from Bungil Creek. Ultimately these works will further reduce flood risk within the town area and 

improve local stormwater drainage performance. 

In general, the scope of work comprises undertaking earthworks to widen existing open grassed 

channels.  In the Shady’s lagoon area there are existing weir structures that have been built 

upstream of the Charles Street bridge and downstream of the lagoon. Figure 9-1 and Figure 9-2 

provide a concept layout and cross section of the proposed works. The Stage 2B study will 

assess the removal of the weir structures, so that the impoundment of water in the lagoon is 

removed. It is proposed that the reconfiguration of Shady’s lagoon will increase the stormwater 

storage capacity within the system during flooding events.  

There are also existing water quality issues within the lagoon, as it currently traps gross 

pollutants and putrescible material after storm events and does not function to improve water 

quality. The proposed works will also mitigate the stormwater quality and maintenance issues. 

Figure 9-1 Shady’s Lagoon Concept 

 

Figure 9-2 Shady’s Lagoon Concept – Typical Section  (Not to Scale) 
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However, it is acknowledged that the Shady’s Lagoon area provides a community amenity that 

is well used and offers a level of bio-diversity.  Environmental assessments and community 

consultation will also be critical activities to be undertaken to inform the best solution for this 

area. 

This proposed work will also include carrying out clearing and bulk earthworks in the vicinity of 

the Bungil Street bridge. These works will aim to re-shape the long-drain channel where it 

discharges into the creek, remove the build-up of sediment at the bridge and ultimately improve 

the conveyance of flows where the long-drain converges with Bungil Creek.  

As part of the future Stage 2B assessment and design phase, the Council’s flood model will 

continue to be updated to reflect changes in the catchment and the adoption of the future 

development scheme. This may also include areas in the vicinity of the Hay Roma Dam, 

eastern industrial precinct and areas north of town such as Bassett Park and the airport. The 

Council will consider the findings of the ultimate development and where possible seek 

opportunities to plan for and mitigate changes in flood characteristics across the floodplain. 

Acknowledging that any future mitigation work is totally dependent upon Council receiving 

funding from State of Federal government. 
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10. Conclusion and Recommendations 
The primary objective of Stage 2A of the Roma flood mitigation project is to further reduce 

above habitable floor flooding to properties in the township. Results from the Stage 2A regional 

hydraulic modelling indicate that no properties west of the western levee experience above floor 

flooding in the 2012 DFE.  The levee and drain do not cause any additional risk of above floor 

flooding to properties with the study area. 

GHD makes the following points for Council to consider as part of design considerations for 

upcoming phases of the project: 

 Potential to undertake additional measures to divert localised flood waters from properties 

in Stage 2B of the mitigation project;  

 It is noted that additional improvements to trunk drainage and long-drain to be reviewed 

as part of Stage 2B could act to further improve flood risk adjacent to the Stage 2A 

western levee. These measures may involve a road-side channel along Edwardes Street 

to divert flow to Bungil Creek south of the western levee; 

 In conjunction with any flood mitigation measures, it is recommended that MRC consider 

stipulating that any future developments that drain toward the long-drain system and 

Bungil Creek systems incorporate onsite detention of stormwater flows to achieve pre-

development flow rates. This would assist in alleviating current pressures on the local 

drainage network during more frequent storm events 

 Council’s emergency and evacuation plan be updated for Roma that incorporates Stage 1 

and 2 flood mitigation options, prior to construction of the Stage 2A elements; and  

 Council’s Property Database is continuously updated to include the changes resulting 

from the constructed mitigation infrastructure to assist in future planning considerations 

for the township.  

It is acknowledged that during the course of the project that changes have occurred in the 

catchment, such as development, road works and agricultural activities.  MRC have also 

implemented a new planning scheme which will alter the stormwater runoff characteristics within 

the catchment and more accurate ground survey has become available over time. The 

modelling has progressively been upgraded to reflect these changes, so that the ongoing 

assessment of flood risk and mitigation options analysis can be based on the best information at 

the time.  Therefore, changes in predicted numbers of properties at risk of flooding may also 

change with time as the scheme progresses. 

  



 

GHD | Report for Maranoa Regional Council - Roma Flood Mitigation Study , 41/29431 | 33 

 

11. Scope and limitations 
This report: has been prepared by GHD for Maranoa Regional Council and may only be used 

and relied on by Maranoa Regional Council for the purpose agreed between GHD and the 

Maranoa Regional Council as set out in Section 1.1 of this report. 

GHD otherwise disclaims responsibility to any person other than Maranoa Regional Council 

arising in connection with this report. GHD also excludes implied warranties and conditions, to 

the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 

specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 

encountered and information reviewed at the date of preparation of the report.  GHD has no 

responsibility or obligation to update this report to account for events or changes occurring 

subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions 

made by GHD described in Section 2.5 of this report.  GHD disclaims liability arising from any of 

the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Maranoa Regional 

Council and others who provided information to GHD (including Government authorities), which 

GHD has not independently verified or checked beyond the agreed scope of work. GHD does 

not accept liability in connection with such unverified information, including errors and omissions 

in the report which were caused by errors or omissions in that information. 

The opinions, conclusions and any recommendations in this report are based on information 

obtained from, and testing undertaken at or in connection with, specific sample points. Site 

conditions at other parts of the site may be different from the site conditions found at the specific 

sample points. 

GHD excludes and disclaims all liability for all claims, expenses, losses, damages and costs, 

including indirect, incidental or consequential loss, legal costs, special or exemplary damages 

and loss of profits, savings or economic benefit, Maranoa Regional Council may incur as a 

direct or indirect result of the Property Database for any reason being inaccurate, incomplete or 

incapable of being processed on Maranoa Regional Council’s equipment or systems or failing to 

achieve any particular purpose. To the extent permitted by law, GHD excludes any warranty, 

condition, undertaking or term, whether express or implied, statutory or otherwise, as to the 

condition, quality, performance, merchantability or fitness for purpose of the Property Database.  

GHD does not guarantee that the Property Database is free of computer viruses or other 

conditions that may damage or interfere with data, hardware or software with which it might be 

used. Maranoa Regional Council absolves GHD from any consequence of Maranoa Regional 

Council’s or other person’s use of or reliance on the Property Database.  
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Appendix A – Stage 2 Regional Flood Depth & 
Velocity Maps 

Figure A.1 Regional 50% AEP Flood Depth  

Figure A.2 Regional 10% AEP Flood Depth  

Figure A.3 Regional 2012 DFE Flood Depth  

Figure A.4 Regional 50% AEP Flood Velocity  

Figure A.5 Regional 10% AEP Flood Velocity 

Figure A.6 Regional 2012 DFE AEP Flood Velocity 

Figure A.7 Regional 2012 DFE Flood Depth (full model extents) 

Figure A.8 Regional 2012 DFE AEP Flood Velocity (full model extents) 
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© 2016. W hilst every care has been tak en to prepare this inform ation, GHD 
(and Maranoa R egional Council)  m ak e no representations or warranties about its accuracy, 
reliability, com pleteness or suitability for any particular purpose and cannot 
accept liability and responsibility of any kind (whether in contract, tort or otherwise) for any expenses 
losses, dam ages and/or costs (including direct or consequential dam age) which are or m ay be incurred 
by any party, including third parties, as a result of the inform ation being inaccurate, incom plete or 
unsuitable in any way and for any reason. Estim ated flood levels at the points indicated were developed 
as a part of the R om a Flood Mitigation S tage 1 and 2 S tudies; the purpose, limitations, and qualifications 
of the flood level estim ations are docum ented within the studies. Levee/drain alignm ents are 
preliminary only. Ground level inform ation at the points indicated have been based on detailed topographic 
and LIDAR  inform ation provided by others. 

Departm ent of Natural R esources and Mines (DNR M) m ak es no representations or warranties about the 
accuracy, reliability,com pleteness, or suitability for any particular purpose of the data. By using the data you agree
that DNR M is under no liability for any loss or dam age (including consequential dam age) that you m ay suffer from
use of the data. Further, you agree to continually indem nify the S tate of Queensland, DNR M 
and their officers and em ployees against any loss, cost, expense, dam age and liability of any kind
(including consequential  dam age) arising directly or indirectly from  or related to any claim relating to
your use of the data or any product m ade from the data.Departm ent of Natural R esources and Mines 
© S tate of Queensland 2016 Geoscience Australia © Com m onwealth of Australia 2016
The Com m onwealth gives no warranty regarding the Data’s accuracy, com pleteness, currency or
suitability for any particular purpose.
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a nd LIDAR inform a tion provided by others. 

Depa rtm ent of Na tura l Resources a nd Mines (DNRM) m a kes no representa tions or wa rra nties a bout the 
a ccura cy, relia bility,com pleteness, or suita bility for a ny pa rticula r purpose of the da ta . By using the da ta  you a gree
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suita bility for a ny pa rticula r purpose.
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© 2016. W hilst every care has been tak en to prepare this information, GHD 
(and Maranoa R egional Council)  mak e no representations or warranties about its accuracy, 
reliability, completeness or suitability  for any particular purpose and cannot 
accept liability  and responsibility of any  k ind (whether in contract, tort or otherwise) for any  expenses 
losses, damages and/or costs (including direct or consequential damage) which are or may be incurred 
by any party , including third parties, as a result of the information being inaccurate, incomplete or 
unsuitable in any way and for any reason. Estimated flood levels at the points indicated were developed 
as a part of the R oma Flood Mitigation S tage 1 and 2 S tudies; the purpose, limitations, and qualifications 
of the flood level estimations are documented within the studies. Levee/drain alignments are 
preliminary only . Ground level information at the points indicated have been based on detailed topographic 
and LIDAR  information provided by others. 

Department of Natural R esources and Mines (DNR M) mak es no representations or warranties about the 
accuracy, reliability,completeness, or suitability  for any  particular purpose of the data. By using the data you agree
that DNR M is under no liability  for any  loss or damage (including consequential damage) that you may suffer from
use of the data. Further, you agree to continually  indemnify  the S tate of Queensland, DNR M 
and their officers and employ ees against any  loss, cost, expense, damage and liability  of any  k ind
(including consequential  damage) arising directly  or indirectly  from or related to any  claim relating to
your use of the data or any  product made from the data.Department of Natural R esources and Mines 
© S tate of Queensland 2016 Geoscience Australia © Commonwealth of Australia 2016
The Commonwealth gives no warranty  regarding the Data’s accuracy, completeness, currency  or
suitability  for any  particular purpose.
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© 2016. W hilst every care has been tak en to prepare this information, GHD 
(and Maranoa R egional Council)  mak e no representations or warranties about its accuracy, 
reliability, completeness or suitability  for any particular purpose and cannot 
accept liability  and responsibility of any  k ind (whether in contract, tort or otherwise) for any  expenses 
losses, damages and/or costs (including direct or consequential damage) which are or may be incurred 
by any party , including third parties, as a result of the information being inaccurate, incomplete or 
unsuitable in any way and for any reason. Estimated flood levels at the points indicated were developed 
as a part of the R oma Flood Mitigation S tage 1 and 2 S tudies; the purpose, limitations, and qualifications 
of the flood level estimations are documented within the studies. Levee/drain alignments are 
preliminary only . Ground level information at the points indicated have been based on detailed topographic 
and LIDAR  information provided by others. 

Department of Natural R esources and Mines (DNR M) mak es no representations or warranties about the 
accuracy, reliability,completeness, or suitability  for any  particular purpose of the data. By using the data you agree
that DNR M is under no liability  for any  loss or damage (including consequential damage) that you may suffer from
use of the data. Further, you agree to continually  indemnify  the S tate of Queensland, DNR M 
and their officers and employ ees against any  loss, cost, expense, damage and liability  of any  k ind
(including consequential  damage) arising directly  or indirectly  from or related to any  claim relating to
your use of the data or any  product made from the data.Department of Natural R esources and Mines 
© S tate of Queensland 2016 Geoscience Australia © Commonwealth of Australia 2016
The Commonwealth gives no warranty  regarding the Data’s accuracy, completeness, currency  or
suitability  for any  particular purpose.
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Appendix B – Stage 2 Regional Afflux Map 

Figure B.1 Regional Flood Afflux (Old Vs New hydrology) 

Figure B.2 Regional Flood Afflux (Old Vs New hydrology; full model extents) 

Figure B.3 Regional Flood Afflux (St1 Vs St2 New hydrology) 
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Appendix C – Stage 2 Local Flood Depth & Velocity 
Maps 

 

Figure C.1 Local 50% AEP Flood Depth – Penstocks closed 

Figure C.2 Local 10% AEP Flood Depth – Penstocks closed 

Figure C.3 Local 1% AEP Flood Depth – Penstocks closed 

Figure C.4 Local 50% AEP Flood Velocity – Penstocks closed 

Figure C.5 Local 10% AEP Flood Velocity – Penstocks closed 

Figure C.6 Local 1% AEP Flood Velocity – Penstocks closed 

Figure C.7 Local 50% AEP Flood Depth – Penstocks open 

Figure C.8 Local 10% AEP Flood Depth – Penstocks open 

Figure C.9 Local 1% AEP Flood Depth – Penstocks open 

Figure C.10 Local 50% AEP Flood Velocity – Penstocks open 

Figure C.11 Local 10% AEP Flood Velocity – Penstocks open 

Figure C.12 Local 1% AEP Flood Velocity – Penstocks open 
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(and Maranoa Regional Council)  m ak e no representations or warranties about its accuracy, 
reliability, com pleteness or suitability for any particular purpose and cannot 
accept liability and responsibility of any kind (whether in contract, tort or otherwise) for any expenses 
losses, dam ages and/or costs (including direct or consequential dam age) which are or m ay be incurred 
by any party, including third parties, as a result of the inform ation being inaccurate, incom plete or 
unsuitable in any way and for any reason. Estim ated flood levels at the points indicated were developed 
as a part of the Rom a Flood Mitigation S tage 1 and 2 S tudies; the purpose, limitations, and qualifications 
of the flood level estim ations are docum ented within the studies. Levee/drain alignm ents are 
preliminary only. Ground level inform ation at the points indicated have been based on detailed topographic 
and LIDAR inform ation provided by others. 

Departm ent of Natural Resources and Mines (DNRM) m ak es no representations or warranties about the 
accuracy, reliability,com pleteness, or suitability for any particular purpose of the data. By using the data you agree
that DNRM is under no liability for any loss or dam age (including consequential dam age) that you m ay suffer from
use of the data. Further, you agree to continually indem nify the S tate of Queensland, DNRM 
and their officers and em ployees against any loss, cost, expense, dam age and liability of any kind
(including consequential  dam age) arising directly or indirectly from  or related to any claim relating to
your use of the data or any product m ade from the data.Departm ent of Natural Resources and Mines 
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© 2016. W hilst every care has been tak en to prepare this inform ation, GHD 
(and Maranoa Regional Council)  m ak e no representations or warranties about its accuracy, 
reliability, com pleteness or suitability for any particular purpose and cannot 
accept liability and responsibility of any kind (whether in contract, tort or otherwise) for any expenses 
losses, dam ages and/or costs (including direct or consequential dam age) which are or m ay be incurred 
by any party, including third parties, as a result of the inform ation being inaccurate, incom plete or 
unsuitable in any way and for any reason. Estim ated flood levels at the points indicated were developed 
as a part of the Rom a Flood Mitigation S tage 1 and 2 S tudies; the purpose, limitations, and qualifications 
of the flood level estim ations are docum ented within the studies. Levee/drain alignm ents are 
preliminary only. Ground level inform ation at the points indicated have been based on detailed topographic 
and LIDAR inform ation provided by others. 

Departm ent of Natural Resources and Mines (DNRM) m ak es no representations or warranties about the 
accuracy, reliability,com pleteness, or suitability for any particular purpose of the data. By using the data you agree
that DNRM is under no liability for any loss or dam age (including consequential dam age) that you m ay suffer from
use of the data. Further, you agree to continually indem nify the S tate of Queensland, DNRM 
and their officers and em ployees against any loss, cost, expense, dam age and liability of any kind
(including consequential  dam age) arising directly or indirectly from  or related to any claim relating to
your use of the data or any product m ade from the data.Departm ent of Natural Resources and Mines 
© S tate of Queensland 2016 Geoscience Australia © Com m onwealth of Australia 2016
T he Com m onwealth gives no warranty regarding the Data’s accuracy, com pleteness, currency or
suitability for any particular purpose.
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© 2016. W hilst every care has been tak en to prepare this inform ation, GHD 
(and Maranoa Regional Council)  m ak e no representations or warranties about its accuracy, 
reliability, com pleteness or suitability for any particular purpose and cannot 
accept liability and responsibility of any kind (whether in contract, tort or otherwise) for any expenses 
losses, dam ages and/or costs (including direct or consequential dam age) which are or m ay be incurred 
by any party, including third parties, as a result of the inform ation being inaccurate, incom plete or 
unsuitable in any way and for any reason. Estim ated flood levels at the points indicated were developed 
as a part of the Rom a Flood Mitigation S tage 1 and 2 S tudies; the purpose, limitations, and qualifications 
of the flood level estim ations are docum ented within the studies. Levee/drain alignm ents are 
preliminary only. Ground level inform ation at the points indicated have been based on detailed topographic 
and LIDAR inform ation provided by others. 

Departm ent of Natural Resources and Mines (DNRM) m ak es no representations or warranties about the 
accuracy, reliability,com pleteness, or suitability for any particular purpose of the data. By using the data you agree
that DNRM is under no liability for any loss or dam age (including consequential dam age) that you m ay suffer from
use of the data. Further, you agree to continually indem nify the S tate of Queensland, DNRM 
and their officers and em ployees against any loss, cost, expense, dam age and liability of any kind
(including consequential  dam age) arising directly or indirectly from  or related to any claim relating to
your use of the data or any product m ade from the data.Departm ent of Natural Resources and Mines 
© S tate of Queensland 2016 Geoscience Australia © Com m onwealth of Australia 2016
T he Com m onwealth gives no warranty regarding the Data’s accuracy, com pleteness, currency or
suitability for any particular purpose.

Velocity (m/s)
0 - 0.5

0.5 - 1

1.0 - 1.5

1.5 - 2

2.0 - 2.5

2.5 - 3

3.0 - 3.5

3.5 - 4

4.0 - 4.5

>4.5

Rom a S tage 2 Mitigation Options 



G:\41\29431\GIS \Ma ps\Delivera bles\S ta ge 2 FINAL IS S UE Loca l Ma ps\pdfv2\Fig_ C.7_ Loca l_ 2yr_ Depth_ S ta ge_ 2.m xd

Ma p Projection: Universa l T ra nsverse Merca tor
Horizonta l Da tum :  GDA 1994
Grid: GDA 1994 MGA Z one 55

Ma ra noa  Regiona l Council
Rom a  Flood S tudy

50% AEP Flood Depth - Penstocks Open Figure C.7

Job Num ber
Revision 0

41-29431

27 Ma y 2016Da te

Da ta  S ource:  © Com m onwea lth of Austra lia  (Geoscience Austra lia ): Wa tercourses/2007; DNRM: Loca lity, Roa ds/2010, Ca da stre, River/2012; S MEC: As Constructed Levee Alignm ent; GHD: S ta ge 2  levee a nd dra in a lignm ents, Ashburn Rd ca usewa y, culvert loca tions/2016;  Nea rMa p:Im a gery (Da te extra cted: 05/02/2016, Im a ge da te: 04/07/2015.

145 Ann S treet Brisba ne QLD 4000 Austra lia     T  61 7 3316 3000    F  61 7 3316 3333    E  bnem a il@ghd.com     W  www.ghd.com

Pa per S ize A3

Northern

Southern 1

Central

Edwa rdes S treet

Ar
thu
r S
tre
et

Ch
a rl
es
 S t
ree
t

Lovell S treet

George S treet

Misca m ble S treet

Borla nd S treet

Ea st Misca m ble S treet

Ghie Roa d

Ba ssett La n
e

Allen S treet

T if
fin
 S t
ree
t

Brook S treet

Gr
eg
ory
 S t
ree
t

Mc
ew
en
 St
ree
t

Ea st George S treet

Ma dison Terra ce

Wy
nd
ha
m  
S tr
ee
t

T a ylor S tree
t

Nig
hti
ng
a le
 S t
ree
t

Ro
m a
 C
ou
rt

Ma rsden Co
urt

Edna  S treet

As
hb
urn
 R
oa
d

Enright S treet

Alexa nder A
venue

Felicity Court

BU
NG

IL 
CR

EE
K

679,000

679,000

7,0
61,

000

7,0
61,

000

Legend
S ta ge 1 As Constructed
Levee Alignm ent
S ta ge 2 
Western Levee
S ta ge 2 Ea stern
Diversion Dra in
S ta ge 2 Western Levee Culvert

Ashburn Rd
Ca usewa y
Wa tercourse

Bungil Creek

Highwa y

Roa d

Ca da stre

0 200100

Metres o

©  2016. Whilst every ca re ha s been ta ken to prepa re this inform a tion, GHD 
(a nd Ma ra noa  Regiona l Council)  m a ke no representa tions or wa rra nties a bout its a ccura cy, 
relia bility, com pleteness or suita bility for a ny pa rticula r purpose a nd ca nnot 
a ccept lia bility a nd responsibility of a ny kind (whether in contra ct, tort or otherwise) for a ny expenses 
losses, da m a ges a nd/or costs (including direct or consequentia l da m a ge) which a re or m a y be incurred 
by a ny pa rty, including third pa rties, a s a  result of the inform a tion being ina ccura te, incom plete or 
unsuita ble in a ny wa y a nd for a ny rea son. Estim a ted flood levels a t the points indica ted were developed 
a s a  pa rt of the Rom a  Flood Mitiga tion S ta ge 1 a nd 2 S tudies; the purpose, lim ita tions, a nd qua lifica tions 
of the flood level estim a tions a re docum ented within the studies. Levee/dra in a lignm ents a re 
prelim ina ry only. Ground level inform a tion a t the points indica ted ha ve been ba sed on deta iled topogra phic 
a nd LIDAR inform a tion provided by others. 

Depa rtm ent of Na tura l Resources a nd Mines (DNRM) m a kes no representa tions or wa rra nties a bout the 
a ccura cy, relia bility,com pleteness, or suita bility for a ny pa rticula r purpose of the da ta . By using the da ta  you a gree
tha t DNRM is under no lia bility for a ny loss or da m a ge (including consequentia l da m a ge) tha t you m a y suffer from
use of the da ta . Further, you a gree to continua lly indem nify the S ta te of Queensla nd, DNRM 
a nd their officers a nd em ployees a ga inst a ny loss, cost, expense, da m a ge a nd lia bility of a ny kind
(including consequentia l  da m a ge) a rising directly or indirectly from  or rela ted to a ny cla im  rela ting to
your use of the da ta  or a ny product m a de from  the da ta .Depa rtm ent of Na tura l Resources a nd Mines 
©  S ta te of Queensla nd 2016 Geoscience Austra lia  ©  Com m onwea lth of Austra lia  2016
T he Com m onwea lth gives no wa rra nty rega rding the Da ta ’s a ccura cy, com pleteness, currency or
suita bility for a ny pa rticula r purpose.

Depth (m)
<0.25

0.26 - 0.5

0.51 - 0.75

0.76 - 1

1.01 - 2

2.01 - 3

3.01 - 4

4.01 - 5

5.01 - 6

6.01 - 7

>7

Rom a  S ta ge 2 Mitiga tion Options 



G:\41\29431\GIS \Maps\Deliverables\S tage 2 FINAL IS S UE Local Maps\pdfv2\Fig_ C.8_ Local_ 10yr_ Depth_ S tage_ 2.m xd

Map Projection: Universal Transverse Mercator
Horiz ontal Datum :  GDA 1994
Grid: GDA 1994 MGA Z one 55

Maranoa R egional Council
R om a Flood S tudy

10% AEP Flood Depth - Penstock s Open Figure C.8

Job Num ber
R evision 0

41-29431

27 May 2016Date

Data S ource:  © Com m onwealth of Australia (Geoscience Australia): W atercourses/2007; DNR M: Locality, R oads/2010, Cadastre, R iver/2012; S MEC: As Constructed Levee Alignm ent; GHD: S tage 2  levee and drain alignm ents, Ashburn R d causeway, culvert locations/2016;  NearMap:Im agery (Date extracted: 05/02/2016, Im age date: 04/07/2015.

145 Ann S treet Brisbane QLD 4000 Australia    T  61 7 3316 3000    F  61 7 3316 3333    E  bnem ail@ghd.com     W  www.ghd.com

Paper S iz e A3

Northern

Southern 1

Central

Edwardes S treet

Ar
thu
r S
tre
et

Ch
arl
es
 S t
ree
t

Lovell S treet

George S treet

Miscam ble S treet

Borland S treet

East Miscam ble S treet

Ghie R oad

Bassett Lan
e

Allen S treet

Tif
fin
 S t
ree
t

Brook S treet

Gr
eg
ory
 S t
ree
t

Mc
ew
en
 St
ree
t

East George S treet

Madison Terrace

W y
nd
ha
m  
S tr
ee
t

Taylor S tree
t

Nig
hti
ng
ale
 S t
ree
t

R o
m a
 C
ou
rt

Marsden Co
urt

Edna S treet

As
hb
urn
 R
oa
d

Enright S treet

Alexander A
venue

Felicity Court

BU
NG

IL 
CR

EE
K

679,000

679,000

7,0
61,

000

7,0
61,

000

Legend
S tage 1 As Constructed
Levee Alignm ent
S tage 2 
W estern Levee
S tage 2 Eastern
Diversion Drain
S tage 2 W estern Levee Culvert

Ashburn R d
Causeway
W atercourse

Bungil Creek

Highway

R oad

Cadastre

0 200100

Metres o

© 2016. W hilst every care has been tak en to prepare this inform ation, GHD 
(and Maranoa R egional Council)  m ak e no representations or warranties about its accuracy, 
reliability, com pleteness or suitability for any particular purpose and cannot 
accept liability and responsibility of any k ind (whether in contract, tort or otherwise) for any expenses 
losses, dam ages and/or costs (including direct or consequential dam age) which are or m ay be incurred 
by any party, including third parties, as a result of the inform ation being inaccurate, incom plete or 
unsuitable in any way and for any reason. Estim ated flood levels at the points indicated were developed 
as a part of the R om a Flood Mitigation S tage 1 and 2 S tudies; the purpose, lim itations, and qualifications 
of the flood level estim ations are docum ented within the studies. Levee/drain alignm ents are 
prelim inary only. Ground level inform ation at the points indicated have been based on detailed topographic 
and LIDAR  inform ation provided by others. 

Departm ent of Natural R esources and Mines (DNR M) m ak es no representations or warranties about the 
accuracy, reliability,com pleteness, or suitability for any particular purpose of the data. By using the data you agree
that DNR M is under no liability for any loss or dam age (including consequential dam age) that you m ay suffer from
use of the data. Further, you agree to continually indem nify the S tate of Queensland, DNR M 
and their officers and em ployees against any loss, cost, expense, dam age and liability of any k ind
(including consequential  dam age) arising directly or indirectly from  or related to any claim  relating to
your use of the data or any product m ade from the data.Departm ent of Natural R esources and Mines 
© S tate of Queensland 2016 Geoscience Australia © Com m onwealth of Australia 2016
The Com m onwealth gives no warranty regarding the Data’s accuracy, com pleteness, currency or
suitability for any particular purpose.

Depth (m)
<0.25

0.26 - 0.5

0.51 - 0.75

0.76 - 1

1.01 - 2

2.01 - 3

3.01 - 4

4.01 - 5

5.01 - 6

6.01 - 7

>7

R om a S tage 2 Mitigation Options 



G:\41\29431\GIS \Ma ps\Delivera bles\S ta ge 2 FINAL IS S UE Loca l Ma ps\pdfv2\Fig_ C.9_ Loca l_ 100yr_ Depth_ S ta ge_ 2.m xd

Ma p Projection: Universa l T ra nsverse Merca tor
Horizonta l Da tum :  GDA 1994
Grid: GDA 1994 MGA Z one 55

Ma ra noa  Regiona l Council
Rom a  Flood S tudy

1% AEP Flood Depth - Penstocks Open Figure C.9

Job Num ber
Revision 0

41-29431

27 Ma y 2016Da te

Da ta  S ource:  © Com m onwea lth of Austra lia  (Geoscience Austra lia ): Wa tercourses/2007; DNRM: Loca lity, Roa ds/2010, Ca da stre, River/2012; S MEC: As Constructed Levee Alignm ent; GHD: S ta ge 2  levee a nd dra in a lignm ents, Ashburn Rd ca usewa y, culvert loca tions/2016;  Nea rMa p:Im a gery (Da te extra cted: 05/02/2016, Im a ge da te: 04/07/2015.

145 Ann S treet Brisba ne QLD 4000 Austra lia     T  61 7 3316 3000    F  61 7 3316 3333    E  bnem a il@ghd.com     W  www.ghd.com

Pa per S ize A3

Northern

Southern 1

Central

Edwa rdes S treet

Ar
thu
r S
tre
et

Ch
a rl
es
 S t
ree
t

Lovell S treet

George S treet

Misca m ble S treet

Borla nd S treet

Ea st Misca m ble S treet

Ghie Roa d

Ba ssett La n
e

Allen S treet

T if
fin
 S t
ree
t

Brook S treet

Gr
eg
ory
 S t
ree
t

Mc
ew
en
 St
ree
t

Ea st George S treet

Ma dison Terra ce

Wy
nd
ha
m  
S tr
ee
t

T a ylor S tree
t

Nig
hti
ng
a le
 S t
ree
t

Ro
m a
 C
ou
rt

Ma rsden Co
urt

Edna  S treet

As
hb
urn
 R
oa
d

Enright S treet

Alexa nder A
venue

Felicity Court

BU
NG

IL 
CR

EE
K

679,000

679,000

7,0
61,

000

7,0
61,

000

Legend
S ta ge 1 As Constructed
Levee Alignm ent
S ta ge 2 
Western Levee
S ta ge 2 Ea stern
Diversion Dra in
S ta ge 2 Western Levee Culvert

Ashburn Rd
Ca usewa y
Wa tercourse

Bungil Creek

Highwa y

Roa d

Ca da stre

0 200100

Metres o

©  2016. Whilst every ca re ha s been ta ken to prepa re this inform a tion, GHD 
(a nd Ma ra noa  Regiona l Council)  m a ke no representa tions or wa rra nties a bout its a ccura cy, 
relia bility, com pleteness or suita bility for a ny pa rticula r purpose a nd ca nnot 
a ccept lia bility a nd responsibility of a ny kind (whether in contra ct, tort or otherwise) for a ny expenses 
losses, da m a ges a nd/or costs (including direct or consequentia l da m a ge) which a re or m a y be incurred 
by a ny pa rty, including third pa rties, a s a  result of the inform a tion being ina ccura te, incom plete or 
unsuita ble in a ny wa y a nd for a ny rea son. Estim a ted flood levels a t the points indica ted were developed 
a s a  pa rt of the Rom a  Flood Mitiga tion S ta ge 1 a nd 2 S tudies; the purpose, lim ita tions, a nd qua lifica tions 
of the flood level estim a tions a re docum ented within the studies. Levee/dra in a lignm ents a re 
prelim ina ry only. Ground level inform a tion a t the points indica ted ha ve been ba sed on deta iled topogra phic 
a nd LIDAR inform a tion provided by others. 

Depa rtm ent of Na tura l Resources a nd Mines (DNRM) m a kes no representa tions or wa rra nties a bout the 
a ccura cy, relia bility,com pleteness, or suita bility for a ny pa rticula r purpose of the da ta . By using the da ta  you a gree
tha t DNRM is under no lia bility for a ny loss or da m a ge (including consequentia l da m a ge) tha t you m a y suffer from
use of the da ta . Further, you a gree to continua lly indem nify the S ta te of Queensla nd, DNRM 
a nd their officers a nd em ployees a ga inst a ny loss, cost, expense, da m a ge a nd lia bility of a ny kind
(including consequentia l  da m a ge) a rising directly or indirectly from  or rela ted to a ny cla im  rela ting to
your use of the da ta  or a ny product m a de from  the da ta .Depa rtm ent of Na tura l Resources a nd Mines 
©  S ta te of Queensla nd 2016 Geoscience Austra lia  ©  Com m onwea lth of Austra lia  2016
T he Com m onwea lth gives no wa rra nty rega rding the Da ta ’s a ccura cy, com pleteness, currency or
suita bility for a ny pa rticula r purpose.

Depth (m)
<0.25

0.26 - 0.5

0.51 - 0.75

0.76 - 1

1.01 - 2

2.01 - 3

3.01 - 4

4.01 - 5

5.01 - 6

6.01 - 7

>7

Rom a  S ta ge 2 Mitiga tion Options 



G:\41\29431\GIS \Maps\Deliverables\S tage 2 FINAL IS S UE Local Maps\pdfv2\Fig_ C.10_ Local_ 2yr_ Velocity_ S tage_ 2.m xd

Map Projection: Universal T ransverse Mercator
Horiz ontal Datum :  GDA 1994
Grid: GDA 1994 MGA Z one 55

Maranoa Regional Council
Rom a Flood S tudy

50% AEP Flood Depth - Penstock s Open Figure C.10

J ob Num ber
Revision 0

41-29431

27 May 2016Date

Data S ource:  © Com m onwealth of Australia (Geoscience Australia): W atercourses/2007; DNRM: Locality, Roads/2010, Cadastre, River/2012; S MEC: As Constructed Levee Alignm ent; GHD: S tage 2  levee and drain alignm ents, Ashburn Rd causeway, culvert locations/2016;  NearMap:Im agery (Date extracted: 05/02/2016, Im age date: 04/07/2015.

145 Ann S treet Brisbane QLD 4000 Australia    T  61 7 3316 3000    F  61 7 3316 3333    E  bnem ail@ghd.com     W  www.ghd.com

Paper S iz e A3

Northern

Southern 1

Central

Edwardes S treet

Ar
thu
r S
tre
et

Ch
arl
es
 S t
ree
t

Lovell S treet

George S treet

Miscam ble S treet

Borland S treet

East Miscam ble S treet

Ghie Road

Bassett Lan
e

Allen S treet

Tif
fin
 S t
ree
t

Brook S treet

Gr
eg
ory
 S t
ree
t

Mc
ew
en
 St
ree
t

East George S treet

Madison Terrace

W y
nd
ha
m  
S tr
ee
t

T aylor S tree
t

Nig
hti
ng
ale
 S t
ree
t

Ro
m a
 C
ou
rt

Marsden Co
urt

Edna S treet

As
hb
urn
 R
oa
d

Enright S treet

Alexander A
venue

Felicity Court

BU
NG

IL 
CR

EE
K

679,000

679,000

7,0
61,

000

7,0
61,

000

Legend
S tage 1 As Constructed
Levee Alignm ent
S tage 2 
W estern Levee
S tage 2 Eastern
Diversion Drain
S tage 2 W estern Levee Culvert

Ashburn Rd
Causeway
W atercourse

Bungil Creek

Highway

Road

Cadastre

0 200100

Metres o

© 2016. W hilst every care has been tak en to prepare this inform ation, GHD 
(and Maranoa Regional Council)  m ak e no representations or warranties about its accuracy, 
reliability, com pleteness or suitability for any particular purpose and cannot 
accept liability and responsibility of any kind (whether in contract, tort or otherwise) for any expenses 
losses, dam ages and/or costs (including direct or consequential dam age) which are or m ay be incurred 
by any party, including third parties, as a result of the inform ation being inaccurate, incom plete or 
unsuitable in any way and for any reason. Estim ated flood levels at the points indicated were developed 
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and LIDAR inform ation provided by others. 
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(and Maranoa Regional Council)  m ak e no representations or warranties about its accuracy, 
reliability, com pleteness or suitability for any particular purpose and cannot 
accept liability and responsibility of any kind (whether in contract, tort or otherwise) for any expenses 
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preliminary only. Ground level inform ation at the points indicated have been based on detailed topographic 
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accuracy, reliability,com pleteness, or suitability for any particular purpose of the data. By using the data you agree
that DNRM is under no liability for any loss or dam age (including consequential dam age) that you m ay suffer from
use of the data. Further, you agree to continually indem nify the S tate of Queensland, DNRM 
and their officers and em ployees against any loss, cost, expense, dam age and liability of any kind
(including consequential  dam age) arising directly or indirectly from  or related to any claim relating to
your use of the data or any product m ade from the data.Departm ent of Natural Resources and Mines 
© S tate of Queensland 2016 Geoscience Australia © Com m onwealth of Australia 2016
T he Com m onwealth gives no warranty regarding the Data’s accuracy, com pleteness, currency or
suitability for any particular purpose.

Velocity (m/s)
0 - 0.5

0.5 - 1

1.0 - 1.5

1.5 - 2

2.0 - 2.5

2.5 - 3

3.0 - 3.5

3.5 - 4

4.0 - 4.5

>4.5

Rom a S tage 2 Mitigation Options 



G:\41\29431\GIS \Maps\Deliverables\S tage 2 FINAL IS S UE Local Maps\pdfv2\Fig_ C.12_ Local_ 100yr_ Velocity_ S tage_ 2.m xd

Map Projection: Universal T ransverse Mercator
Horiz ontal Datum :  GDA 1994
Grid: GDA 1994 MGA Z one 55

Maranoa Regional Council
Rom a Flood S tudy

1% AEP Flood Depth - Penstock s Open Figure C.12

J ob Num ber
Revision 0

41-29431

27 May 2016Date

Data S ource:  © Com m onwealth of Australia (Geoscience Australia): W atercourses/2007; DNRM: Locality, Roads/2010, Cadastre, River/2012; S MEC: As Constructed Levee Alignm ent; GHD: S tage 2  levee and drain alignm ents, Ashburn Rd causeway, culvert locations/2016;  NearMap:Im agery (Date extracted: 05/02/2016, Im age date: 04/07/2015.

145 Ann S treet Brisbane QLD 4000 Australia    T  61 7 3316 3000    F  61 7 3316 3333    E  bnem ail@ghd.com     W  www.ghd.com

Paper S iz e A3

Northern

Southern 1

Central

Edwardes S treet

Ar
thu
r S
tre
et

Ch
arl
es
 S t
ree
t

Lovell S treet

George S treet

Miscam ble S treet

Borland S treet

East Miscam ble S treet

Ghie Road

Bassett Lan
e

Allen S treet

Tif
fin
 S t
ree
t

Brook S treet

Gr
eg
ory
 S t
ree
t

Mc
ew
en
 St
ree
t

East George S treet

Madison Terrace

W y
nd
ha
m  
S tr
ee
t

T aylor S tree
t

Nig
hti
ng
ale
 S t
ree
t

Ro
m a
 C
ou
rt

Marsden Co
urt

Edna S treet

As
hb
urn
 R
oa
d

Enright S treet

Alexander A
venue

Felicity Court

BU
NG

IL 
CR

EE
K

679,000

679,000

7,0
61,

000

7,0
61,

000

Legend
S tage 1 As Constructed
Levee Alignm ent
S tage 2 
W estern Levee
S tage 2 Eastern
Diversion Drain
S tage 2 W estern Levee Culvert

Ashburn Rd
Causeway
W atercourse

Bungil Creek

Highway

Road

Cadastre

0 200100

Metres o

© 2016. W hilst every care has been tak en to prepare this inform ation, GHD 
(and Maranoa Regional Council)  m ak e no representations or warranties about its accuracy, 
reliability, com pleteness or suitability for any particular purpose and cannot 
accept liability and responsibility of any kind (whether in contract, tort or otherwise) for any expenses 
losses, dam ages and/or costs (including direct or consequential dam age) which are or m ay be incurred 
by any party, including third parties, as a result of the inform ation being inaccurate, incom plete or 
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as a part of the Rom a Flood Mitigation S tage 1 and 2 S tudies; the purpose, limitations, and qualifications 
of the flood level estim ations are docum ented within the studies. Levee/drain alignm ents are 
preliminary only. Ground level inform ation at the points indicated have been based on detailed topographic 
and LIDAR inform ation provided by others. 

Departm ent of Natural Resources and Mines (DNRM) m ak es no representations or warranties about the 
accuracy, reliability,com pleteness, or suitability for any particular purpose of the data. By using the data you agree
that DNRM is under no liability for any loss or dam age (including consequential dam age) that you m ay suffer from
use of the data. Further, you agree to continually indem nify the S tate of Queensland, DNRM 
and their officers and em ployees against any loss, cost, expense, dam age and liability of any kind
(including consequential  dam age) arising directly or indirectly from  or related to any claim relating to
your use of the data or any product m ade from the data.Departm ent of Natural Resources and Mines 
© S tate of Queensland 2016 Geoscience Australia © Com m onwealth of Australia 2016
T he Com m onwealth gives no warranty regarding the Data’s accuracy, com pleteness, currency or
suitability for any particular purpose.
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Appendix D – Stage 2 Local Flood Afflux Maps 

Figure D.1 Local 50% AEP Flood Afflux (Penstocks closed vs Penstocks open) 

Figure D.2 Local 10% AEP Flood Afflux (Penstocks closed vs Penstocks open) 

Figure D.3 Local 1% AEP Flood Afflux (Penstocks closed vs Penstocks open) 
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Appendix E – Western Levee Culvert Sizing 
Calculations 

Rational Method Calculations for Western Levee Cross Drainage   
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Pipe sizing calculations (Culvert Master) Note: Subject to space limitaitons, pipe sizes 

have been upgraded as a conservative approach.  
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Appendix F – MRC Zone Map 9 
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Appendix G – Stage 2B Sketch 
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Appendix B Flood model results 
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Recorded and Modelled Level
Roma 2012 Flood Event Figure 6
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Sample Point 1
Levee Design Surface: approx. 299.78 m AHD
2012 DFE Flood Level: approx. 299.10 m AHD

Sample Point 2
Levee Design Surface: approx. 299.60 m AHD
2012 DFE Flood Level: approx. 298.99 m AHD

Sample Point 3
Levee Design Surface: approx. 299.28 m AHD
2012 DFE Flood Level: approx. 298.52 m AHD
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Sample Point 1
Levee Design Surface: approx. 299.78 m AHD
2012 DFE Flood Level: approx. 298.98 m AHD

Sample Point 2
Levee Design Surface: approx. 299.60 m AHD
2012 DFE Flood Level: approx. 298.76 m AHD

Sample Point 3
Levee Design Surface: approx. 299.28 m AHD
2012 DFE Flood Level: approx. 298.41 m AHD

Construction Schedule - Tasks Oct-16 Nov-16 Dec-16 Jan-17 Feb-17

Type A Levee 0% 297.3 mAHD 298.4 mAHD 299.1 mAHD FL

Type B Levee 298.2 mAHD Earthworks FL Keystone wall 
complete 80%

Earthworks FL Keystone wall 
complete 100% FL

Type C Levee 298.7 mAHD FL 

Concrete - Type D Levee Base Complete Wall Complete 60% Wall Complete 100% Penstocks and Access complete 100%

Drainage Structure 1 0% 5% 70% 90% 100%

Drainage Structure 2 10% 60% 90% 100%
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complete 80%
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your use of the data or any product m ade from  the data.
Departm ent of Natural R esources and Mines © S tate of Q ueensland 2015
 
Geoscience Australia © Com m onwealth of Australia 2015
The Com m onwealth gives no warranty regarding the Data’s accuracy, com pleteness, currency or
suitability for any particular purpose.

S am ple Point
!( Point of Interest

"T R om a S tream  Gauge
#0 Bungil Creek  Bridge S urvey Point

H ighway
R oad
Cross Drainage
Evacuation R oute

W atercourse
S tage 1 As Constructed
Levee Alignm ent
S tage 2
W estern Levee
S tage 2 Eastern
Diversion Drain

Cadastre *Note: Bungil Creek
Bridge Deck  Level = 297.29 m AH D,
which corresponds to 6.5m Gauge H eight

Flood Level (m AHD)
<293
293.01 - 295
295.01 - 297
297.01 - 299
299.01 - 301
301.01 - 303
303.01 - 305
305.01 - 307
307.01 - 309
309.01 - 311
>311

Sample Point 1
Levee Design Surface: approx. 299.78 m AHD

1000 yr ARI Flood Level: approx. 299.17 m AHD

Sample Point 2
Levee Design Surface: approx. 299.60 m AHD

1000 yr ARI Flood Level: approx. 298.95 m AHD

Sample Point 3
Levee Design Surface: approx. 299.28 m AHD

1000 yr ARI Flood Level: approx. 298.70 m AHD

Construction Schedule - Tasks Oct-16 Nov-16 Dec-16 Jan-17 Feb-17

Type A Levee 0% 297.3 mAHD 298.4 mAHD 299.1 mAHD FL

Type B Levee 298.2 mAHD Earthworks FL Keystone wall 
complete 80%

Earthworks FL Keystone wall 
complete 100% FL

Type C Levee 298.7 mAHD FL 

Concrete - Type D Levee Base Complete Wall Complete 60% Wall Complete 100% Penstocks and Access complete 100%

Drainage Structure 1 0% 5% 70% 90% 100%

Drainage Structure 2 10% 60% 90% 100%
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Appendix D Community resilience 

Table 2 Community resilience indicators 

Question Answer 
How does the design, construction and maintenance of the levee, including mitigation and/or 
compensation measures, contribute to community resilience and reduction in flood risk? 

See reduction in flood hazard to properties which has been noted in Table 1 

Have the identified risks associated with the levee, in particular those risks related to overtopping 
and failure, been integrated into relevant flood risk and disaster management processes and 
communicated to relevant local government and disaster management groups? 

Yes. As noted in Section 5.1 the overtopping of the levee will only occur for an event greater than the 1 in 1000 AEP. 
The disaster management processes are based on the evacuation mapping which has been compiled for AEP up to the 
1 in 1000 AEP event.  

Have the appropriate emergency action procedures and operational and maintenance procedures 
been integrated into or considered as part of relevant land use and disaster management planning 
processes? 

Yes. Evacuation mapping has been provided to council which will form a part of Emergency and Evacuation 
Management planning. An operation and maintenance manual for the Stage 2 flood levee and diversion drain has been 
provided to MRC along with the detailed design package 

Has a vulnerability and tolerability assessment been undertaken of the population at risk from 
levee overtopping or failure events? 

No. The function of the levee is such that in large to rare AEP events the tailwater impact causes water to back up 
behind the levee with minimal difference between water levels. The 1 in 1000 AEP event has been modelled and this 
does overtop the levee (see Figure 10 Post stage 2 levee flood height (1 in 500 AEP) 
Figure 11).  

Has the community had the opportunity to provide input on the suitability of the levee as a flood 
mitigation option for addressing flood risk? 

Yes. Community consultation sessions have been held to communicate the benefits of the design to mitigate flood risk 
and allowed the community to provide feedback. 

Has the community had the opportunity to provide input on the different levee options (i.e. 
locations and configurations)? 

Yes. Ongoing community consultation sessions have been undertaken. Stage 2 consultation sessions were held in 2014 
to convey a whole range of mitigation options including levees, diversion drains and local drainage options. These 
sessions gave stakeholders an opportunity to provide feedback and to improve awareness of the Stage 2 elements of 
the mitigation project. Based on this community consultation and engineering analysis, the Stage 2 levee has been 
selected as a suitable flood mitigation option.  Follow up public communication and consultation sessions were help in 
July 2016. Community consultation report from 2014 is available if required 

Is the community suitably aware of the residual risks associated with the levee and the emergency 
action procedures for overtopping and failure events? 

Council's Disaster Management team have updated the emergency and evacuation plan which will be in place prior to 
construction commencing. Council's officers will visit each of the property owners at risk and will explain the emergency 
and evacuation plan and how it will be implemented. 

Is the community suitably aware of the operational and maintenance requirements of the levee, 
including any relevant restrictions or controls on activities within the levee area? 

Yes. Community consultation has occurred and the appropriate communications have taken place with property owners 

Is there a plan in place to maintain community awareness and understanding of the levee risks 
over the design life of the levee? 

Council have employed a Community and Stakeholder engagement officer, who will be providing ongoing 
communications, awareness and education to the community. 

Have the relevant local government and emergency management staff been adequately trained 
for preparing, responding and recovering from a levee overtopping or failure event and is there a 
plan in place for regular training over the design life of the levee? 

Council have a dedicated Disaster Management Team.  The Council have updated the emergency and evacuation plan 
to incorporate incremental flood mapping and procedures up to including the overtopping event.  The plan includes the 
identification of evacuation routes and timings when the routes become inundated during an extreme flood event. 
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