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Our ref: Doc 1675963

10 August 2011

Mr Colin Jensen
Chief Executive Officer
Brisbane City Council

Cl-C
Attn:

REQUIREMENT TO PROVIDE STATEMENT TO COMMISSION OF INQUIRY

I, Justice Catherine E Holmes, Commissioner of Inquiry, pursuant to section 5(1)(d} of the
Commissions of Inquiry Act 1950 (Qld), require Mr Colin Jensen to provide a written
statement, under oath or affirmation, to the Queensland Floods Commission of Inquiry, in
which the said Mr Jensen:
o provides all information in his possession and identifies the source or sources of that
information;
s makes commentary and provides opinions he is qualified to give as to the
appropriateness of particular actions or decisions and the basis of that commentary

or opinion;
in respect of the following:

1. whether all documents requested by the Requirement dated 1 March 2011 have
been provided to the Commission;

2. the details of any draft flood studies obtained or made available to the Council since
March 2011;

3. any changes to the Council’s land planning processes, policies or other statutory
instruments in response to flooding that occurred during the period 1 December 2010
to 31 January 2011, including drafts, considerations and adopted documents of
Council;

4. how information about flood risk for specific properties is made available and any
processes for obtaining this information applicable to each of the following:

a. members of the public;
b. insurance companies;
c. prospective developers and their representatives;

5. whether and to what extent Council's infrastructure (for example, sewers, roads,
stormwater) was affected by flooding that occurred during the period 1 December
2010 to 31 January 2011, citing specific examples where possible;

6. for 5, details of the reconstruction of this infrastructure including costs and programs;

7. funding arrangements for repairs to damaged Council infrastructure;

400 George Street Brisbane

GPO Box 1738 Brishane
Queenstand 4001 Australia
Telephone 1300 309 634
Facsimile +61 7 3405 9750
www.floodcommission.qld.gov.au




8. any policies or other documents which require property owners to have an
evacuation plan and/or route in the case of flooding.

Mr Jensen may also address other topics relevant to the Terms of Reference of the
Commission in the statement, if he wishes.

The statement is to be provided to the Queensland Floods Commission of Inquiry by 5pm,
1 September 2011,

The statement can be provided by post, email or by arranging delivery to the Commission by
emailing info@floodcommission.ald.gov.au.

/- Shbnin

Commissioner
Justice C E Holmes
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Executive Summary

Introduction

Bulimba Creek is one of Brisbane’s major creck systems. Its catchment covers an area of 125 km” and
includes ‘a number of Brisbane’s southern and eastern suburbs. Bulimba is the second largest of
Brisbane’s creeks with only Oxley Creek being larger with an area of 258 km2. The creek ofiginates
at an elevation of approximately 70m AHD (Australian Height Datum) in Stretton, northwest of the
Gateway Motorway. It then flows through the suburbs of Runcorn, Sunnybank, Macgregor, Eight Mile
Plains, Wishart, Mansfield, Carindale, Carina and Tingalpa before discharging into the Brisbane River
at Murartie. The majority of the main channel remains in a relatively natural state

The tributaries of Bulimba Creek are only partly retained in their natural condltxon with many sections
being heavily modified. The main tributaries and their respective ¢ catchment areas are listed below. A
catchment location map of Bulimba Creek and its main trlbutanes IS shcm n it F}Gure 1.

Tributary o7 | Chtchment
N Area( k)
Mimosa Creek Y T 2
Bulimba Creek East Arm oon b 148
Newnham Road Tﬂbutary (no formal name) o 3.8
Spring Creek - 5.0
‘SalyinCreek AP 5.4
Phillips Creek ™ ' %\ o ; 472
ngalpa Channel (no formal name) ' 13.2
Hemmant Channel, (no forimal name) ) 6.9
Lmdum Cre(.,h A 4.8

T

The Bulimba Creek Catchment is long and narrow, with a steeper gradient in its upper reaches and
flatter/wider flood plains in the lower reaches. The Jower reaches of the Creek meander extensively

and are tidally influenced.

Most of the catchmert is residentially developed with some industrial and commercial zones though
some rural and bushland areas also exist. Thereare frequent transport crossings of the main walerway
including road and rail bridges, pedestr ian/bikeway bridges and causeways.

Records of flood levels along Bulimba Creek have been. collected since the 1960s. A major flood
study was prepared in the early 1990s to estimate flood discharges and likely flood levels and extents.
Since this time more comprehensive records of additional flooding and catchment rainfall have been
collected to be used in developing and calibrating more refined flood ‘models;

Much. of the Bulimba Creek flood plain has been developed in recent years and cousequently has
beriefitted from modern knowledoe and standards around flooding; However there are some areas
adjacent to Bulimba Creek waterway and its fributaries that were developed before current standards
were Il p}ace and consequently may be flood liable. Potential options to reduce floodirig have been
looked at in previous flood studies and are reconsidered in this report.

Bulimba Creek Flood Study - Executive Summary : ;
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Study Objectives

The present flood study was undertaken fo:

1.
2.

Study Elements

Review and update the existing hydrology and hydraulic models

Calibrate and verify hydrology and hydraulic models so that these are capable of regenerating
recorded flood levels to an acceptable accuracy

Undertake design event modelling and provide flood levels and flood discharges for design events
with Average Recurrence Intervals (ARI) of 2, 5, 10, 20, 50 and 100 years.

Identify the areas subject to flooding and review potentlal flood mmiti ganon opnons ds
recommended in previous flood studies N

Collate results/findings of flood modelling undertaken prev1ously on” selected tributaries:
Newnhart Road Tributary, Phillips and Salvin Creeks. (Lmdum Creek Spnng Creek, Hemmant
Channel and Tingalpa Channel are not included-in thls 1epor) B »

i .
't K L

The Bulimba Creck Flood Sfudy 2009 Was carrled out in sevelai staoes which form separate reports

w1thm this document:

et
5

Report A: _Model Céhbranon

Report B, Design EVent Modellmfr

Report C:“"x\ F lood. Mltwanon Assessment ’
Report D: Nawnham Road Trzbutary Flood Investigation f
Repoit E: Phﬂhps Creek Flood Investigation

Report F: &Salvm Creek Flood Investigation

Appendix A: Cat(,hment Details

Appendix B: MIKE11 Model Cross. Section Layout
Appendix C: Recorded Rainfall Datd used in Calibration & Vetification Events ‘
Appendix D:  Results of Model Calibration and Verification
Appendix B:  Downstream Boundary Details

Appendix F:  Muskingum Analysis

Appendix G: Flood Frequency Analysis

Appendix H: ' WBNM Model Discharge

Appendix I: Design Event Analysis Results

Appendix I:  Flood Inundation Plots

Appendix K: Hydraulic Structure Reference 5 Sheets (HSRS)
Appendix L: Rational Method Calculations '
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Report A ~ Model Calibration

The Bulimba Creek Flood Study Model Calibration Report describes:

e the development of a hydrological model using the WBNM computer package for the Bulimba
Creek Catchment to estimate flood discharges, and the calibration of this model against
available hydrographical information

o the development and calibration of a hydraulic model using the MIKEI1 computer package for
Bulimba Creek, East Arm of Bulimba Creek and Mimdsa Creek to reproduce recorded flood
heights and estimated flood discharges to an acceptable accuracy.

Hydrological and hydlauhc model calibration involve sitnulating recorded ramfall data for historical
rainfall events through the developed hydrology and hydraulic models Selectxon of model parameters
for the catchment was undertaken such that the models-could mproduce the, 1ecorded flood level
information for the historical évents to an acceptable accuracy : :

Model calibration was undertaken’ using recor&eci ramfaﬂ data tor Mau:n IJ92 January 1994 ‘and
March 2001 storms. Model! verification was made using Novembcr 2004 and May 1996 storm events.
Appendices B, C, D and E summarise the details aof the hzsloucal rainfall events, results of the model
calibration and Venﬂcanon, and quvbomm;{alry condmons adopted for the MIKEL1 hydraulic model

respechvely

'&

Report. B DeSIgn Event Modellmg

The models descnbed in tbe Cahbratzon Report were used to derive a range of design flood
information (1(: ﬂood Icvels ﬁows velocities) for the 2, 5, 10, 20, 50 and 100 year ARI event for the

selected Buhmba ¢ reek waterways

The Design Event Modellmg Report summarises the procedure adopted in-modelling design events
and in predicting flood levels and discharges. Duration Independent Storm temporal patterns; were
used in the hydrology model WBNM to obtain the rainfall-runoff for the. catchment in each design
event: Hydraulic modelling was performed asswning ultimate catchment development conditions and-
considering the existence of waterway cotridors. It assimes that rcvumtatxon of the creek overbank,
for 15m on each side (known as a Minimum Riparian Corridor: MRC!), would occur in the future and
development would take place up to the Waterway Corridor extent,

Resulis of the Design Event Analysis are tabled in Appendix I while Flood Inundation plots are
included in Appendix J. Hydraulic Structure Reference Sheets (HSRS) are included in Appendix K.
HSRS describes the details of the structures modetled in the MIKE11 model including their hydraulic

properties.

1 oy v s . . . -, iy " v - PR <
Minimum Riparian Corridor {MRC): Land and Vegetation within and directly adjacent ta the waterway is defined as the riparian corridor.

MRC is the width that needed for the waterway to presefve its ecalogieal and hyidrological standards in'maiitaining the waterway health: It

provides habitatto terrestrial and aquatic orgadistns, taps sediments and natrients (o improve water quality, helps to increase bank stability:

Bulimba Creek Fiood Study - Exetutive:Sumimary

(OS]

~ “For Information Oaly - Not Courieil Palicy”

BCC.079.0957




Report C - Flood Mitigation Assessment

Flood Mitigation Opticns

When examining the flooding areas of Bulimba Creek it can be seen how successful modern town
planning has been in keeping recent development away from the creek corridors and above the
Defined Flood® level. However, there are areas subdivided in an earlier age when standards were
different. When the standards change, it is impractical to re-develop the city and these areas exist as

liable to flooding.

Flood liable areas adjacent to Bulimba Creek and its tributaries were. 1dcnt:1ﬁcd usmg the results of the
design event analysis. Flood mitigation options recommende& m prewous flood studies were
examined and possible future mitigation measures were cons1dered :

The Bulimba Creek Flood Study, 1992 (BCFS), xncluded xn\/estwatlon mto cntzc:al flooding areas of
Bulimba Creek and recommended seven potentzai ﬂood mmgatzon options out of twenty-one options
initially identified. These reccmmenda‘uons were made on the basis of conceptual benefit /cost
analysis only. Lo ' :

The BCFS 1ecommended the foHowmg ﬂood mltwatmn optmns

Up gradmg of Cleveland Raﬂ bndggcrossmg

2. Constmctlon of an overﬂow ohanné 'above thetidal influence area) just downstream of the
Gaﬁeway A.rtenal N

3. Constructmn of ﬂood protecnou levees in Altandi Street at Sunnybank

4, Deweedmg of Mnnosa Creek from downstream of Klump Road to the confluence with
Bulimba. Creek

3. Comtructlon of flood protection levees and associated pumping stations around Fursden Road,
Wood Avenue, Grey Street, Billan Street and part of Caravan Park.
Construction of a detention basin in Toohey Forest Park on Mimosa Creek.

7. Construction of detention basin in Mt Gravatt Park on Mithosa Creek.

However, only the first five options were finally included in BCFS as the preferred flood mitigation

options.

Findings
The majority: of the flood affected properties are located in the Mimosa Creek Catchment in
Macgregor and is due partly to the back up of flood water from Bulimba Creek. Theré also exist
clusters of flood affected dwellings adjacent to Bulimba Creek in the vicinity of:

e Altandi and Coultis Street in Sunnybank Hills

¢ Fursden Road, Wood Avenue, Gray and Billan Streets in Carina

e Boundary and Hamilton Streets in Tingalpa.

The above flood liable locations were identified in the BCFS as were the recommended mitigation
measures listed above,

? Defined Flood Event (DEE3: The flood event adopted by Local government for the management of development in the particular Jocalily.
Generally 1 in 100-year Average Recurrence Interval (AR1) flood event has been accepted as the preferred DFE

Bulimba Creek Flood Study ~ Executive Summary 4
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Out of the proposed mitigation measures, the Cleveland Rail Bridge widening was undertaken- in
1993/94 and de-weeding was carried out on Mimosa Creek to facilitate faster discharge of
fleodwaters.

The other listed options however, were not recommended and not implemented for the following
reasoiis.

1. Levees are usually only effective in situations where the timing difference between flood
peaks from the major waterway and the local catchment (i.e. the catchment that drains to the
levee on the protected side) are significant. This allows flood waters from the local catchment
to leave the levee-protected area before the major waterway flood arrives. As the Bulimba
Creek Catchment is relatively simall with only a minor difference in the timing of creek and
local flood peaks, a levee in this situation runs the risk of causing greater flooding due to local
flows not being able to escape prior to the main flood arriving,_,,@oﬁse@enﬂy, levees are not
an effective flood mitigation measure for Bulimba Creek, .~ ' -

Levees may promote an unrealistic expectation of{,ﬂd'éd‘i(ihmu’riity to'residents if the systen:
fails through blockage to the drainage og‘»»»’fﬁalfqnctibning d'f“ the: dewatering system.
Furthermore, levees cannot be designed to eliminatéall flood cvents and failure would result
in significant property damage and gn-ii’i‘i‘aqceptable risk tg_lifé. ’ ‘

2. Proposed detention basins to mitigate flooding in Mimosa Creek in Toohey Forest Park and
Mt Gravatt Park displayed., incompa"tl‘ibility ‘with, environmental rules and community
expectations. Thg'sef"ﬁett;mibn basing were also consideréd to increase the flood risk on the
comrunity living imme ia:te.iy }c"iown{g:‘tream/with‘vghe«fi)otcntial for dam break type scenarios to
occur. Therefore agtenfio’ii bas'/ins\weije nc'ft recommended int the 1992 study and are still not
identified as a viable option:. | 7

3. Cénstm’t;tiorf"-qf an zf'dditiénal Gvérflow (high level) channel downstream of the Gateway
Artérial crossing would not'be very effective in the proposed location due to the lack of
hydraulic ‘Qg,di’ént in this part of Bulimba Creek. Additionally, such a scheme has the potential
to incréase flooding downstream as it lowers the natural retention of the flood. This channel
would also require regular maintenance including vegetation management, and erosion and
sediment control. The necessity of undertaking an archacological survey had also been
identified in the 1992 study. ‘

As with many areas across Brisbane, a long-term, strategic approach would be more effective in
delivering flood mitigation for Bulimba Creek. Many buildings are neating the end of their life-cycle
and redevelopment of these areas should be undertaken using current flood planning standards. Future
flood mitigation measures would be mostly based on non-structural measures with appropriate land
use planning controls, flood-proofed construction techniques and community awareness campaigns
helping to minimise flooding and damages during a flood.

Report D - Newnham Road Tributary Flood Investigation

The Newnham Road Tributary Flood Study involved the hydraulic analysis of the waterway from its
confluence with Bulimba Creek upstream to adjacent Kentish Street (see Figure 1.2), using the HEC-
RAS software for steady flow conditions. The purpose of this study is to determine flood levels for
the open section of the waterway, which is approximately 1.9km in length.

The HEC-RAS model developed for this study updated an existing' HEC-RAS madel developed in
2003, Cross section information was based on ground survey data from both a BCC survey of 2001
and private development survey of 2002, Additional information was obtainied from Airborne Laser
Scanning (ALS} data (2002) and field measurements. ’

Bulimba Creek Flood Study « Executive Summary 5
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Flow data was obtained from the Bulimba Creek hydrologic model (WBNM), with nmodification to
inflow location points as necessary to account for the coarseness of that model. Calibration of the
HEC-RAS hydraulic model was not undertaken due to the lack of recorded flood information. The
creek contains @ number of physical structures including 11 crossings, 3 drop-structures and a
Stormwater Quality Improvement Device (SQID).

Design event madelling was undertaken for the 2, 5, 10, 20, 50 and 100 year ARI events with the
inclusion of 2 Minimum Riparian Corridor (MRC). Peak flood levels for all design events are included

in Appendix I-Z.

Report E - Phillips Creek Flood Investigation

The study involved the establishment of a HEC«RAS»hydraulic~.mod§;1,té"aeterﬁfhine flood levels and
floading characteristics for the reach of Phillips Creek from Birdwood Road down to Creek Road, (see
Figure 1.3) a length of approximately 1.6km.

The section of Phillips Creek immediately upstream o%%Creek i{pad,\was, 1‘éiz;[igr;égj in 1984 and 1988
in connection with property development. Within this reach; the creek passes through road crossings at
Anzac Road and Gallipoli Road. {

Downstream of Créek Road the 'xfaté‘i*iyaY‘Ifas b éi},pipédvpﬁc‘ieméath the Carindale Shopping Centre
and Old Cleveland Road:"“"fhe‘;“,wa't,‘erwa\iy passes S’t’ﬁroqgh a Storfawater Quality Tmprovement Device
(SQID) downstream of Old Cleyeland Road and then into-Bulimba Creek. Modelling of this camplex
section of w(e‘gﬁterﬁi?gf}wdbvgnstgean{ of Creek:Road was not included in the investigation,

lC.ross-seo?i\c\m da‘ra fgf»gzhe smdy Wz{»é»,pay‘ééd»dﬁﬁthe ground survey of December 2006 and BCC Airborne
Laser Scanning (ALS) data (2002)

S }
Design event modelling was undertaken for the 2, 5, 10, 20,50 and 100 year ARY events. The Rational
Method. was uségi to-determine the peak flow data used in the steady state HEC-RAS model. A
waterway corridor and Minimum Riparian Corridor (MRC) were incorporated into the HEC-RAS
modelling. Peak flood levels and discharges for all design events are tabulated in Appendix I-2.

‘Report F - Salvin Creek Flood Investigation

The flood investigation urdertaken irivolved the establishment of a HEC-RAS model for the Salvin
Creek main branch and Glengariff tributary (Refer Figure 1.4).

Salvin Creek comprises a main reach which flows from Cavendish Road down to the confluence with
Bulimba Creek, and a tributary (Glengariff Tributary) which flows from the Pine Mountain quarry and
joins the main reach approximately halfway along its course near Glengariff Street. :

A HEC-RAS model was initially developed in 2003 with cross section information based on ground
survey of 2001 and 2003. In 2004, additional cross sections were extracted from the ALS data of 2002
to extend the Main Reach from Glenheaton Court to the Bulimba Creek confluence. It was further
refimed and updated in 2007 and 2009:

Calibration of the HEC-RAS hydraulic model was ot unidertaken due to the unavailability of recorded
information. Design event modelling was undertaken for the 2, 5, 10, 20, 50 and 100 year ARI events.
The Bulimba Creek WBNM hydrology model provided the flow inputs to the steady state HEC-RAS
model.

Peak flood levels and discharges for all design events are tabulated in Appendix I-2.
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1.0 Introduction

The aim of the Bulimba Creek Flood Study 2009 has been to review, update and extend the available
hydrology and hydraulic models for the creek allowing revised flood discharges and flood levels to be

estimated and flooding issues to be detailed.

The Bulimba Creek Flood Study - Report A: Model Calibration describes the development of the
current hydrological model using the Watershed Bounded Network Model (WBNM) software, ‘its
calibration against available hydrographical information and its application in estlmatmg flood
discharges. It also describes the development of the MIKE1] hydraulic model and’ its’ cahbratlon
These calibrated models have been used to derive peak flood discharges and- Tevels for a range of
design flood events from the 2 year Average Recurrence Interval (ARI} t0 100~ ycar ARI, for the
Bulimba Creek catchment; These results are included in Repor: EB Deszgﬁ Eventﬂfode/lmg
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2.0 Catchment Description

Bulimba Creek is a tributary of the Brisbane River and has a catchment area of 125km” It flows
through Brisbane’s Southern and Eastern suburbs and merges with the Brisbane River downstream of
the Gateway Bridge at Murarrie. Tributaries to Bulimba Creek include (listed from upper to lower
catchment) Mimosa Creek, Bulimba Creek East, Newnham Creek, Spring Creek, Salvin Creck,
Phillips Creek, Tingalpa and Hemmant channels and Lindum Creek. The jocation of the Bulimba
Creek Catchment is shown in Figure 2.1. The catchment areas serviced by each tributary are listed in
Table 2.1.

Table 2.1: Catchment Areas of Selected Tributaries

1 Mimosa Creek . 6.8
2 Bulimba Creek East Arm S L 148
3 Newnham Creek 3.8
4 Spring Creek T N W 5.0
5 Salvin Creek L L o sa
6 Phillips Creek <~ ™% 42
7 Tingalpa Channel (no formai namc) ” 13.2
3 Hemmant Channel (o formal namp) T 6.9
9 Lmdum Cr eek Vo T 4.8

kS

The main branch of Buhmba Creek ‘e Bast Arm, and thé Mimosa Creek tributary are moderately .
steep in their upper reaches ‘Thé main branch flattens out in the lower sections and meanders as it
nears the confluence with Brisbane River. The lower portion of Bulimba Creek is tidal and consists of

wetlands and wide floodplains.

Most of the catchment is residentially developed with some rural, bushland, commercial and industrial
zoning. Waterway corridors exist along all waterways within the catchment with a significant amount
of open space and park along the main creek corridor. Figure 2.2 shows the break-up of present land

use types.

Ruiral Commercial
9%

Industrial
5%
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There are a number of highly modified sections of creek (i.e. having been channelised or diverted).
These areas are located between Compton Road and Beenleigh Road on the main branch and in the
vicinity of the Beenleigh rail line and the Gateway Motorway on the Bulimba East Arnw ‘

Numercus hydraulic structures exist across Bulimba Creek and ifs tributaries, mcluding road;
pedestrian, bikeway, rail and motorway crossings, services crossings, and flew control structures. The
majority. of hydraulic structures-are included in the hydraulic model.
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3.0 Previous Studies on Buli

A murober of studies have been commissioned and completed for Bulimba Creek and its tributaries.
These studies provide valuable information on the creek’s topography, hydrology, hydraulics and
flood mitigation potential. A brief sumiary of these reports is provided below.

3.1  Gateway Arterial Road: Lower Bulimba Creek Hydraulic Study
(1985)

In 1985 Gutteridge Haskins & Davey (GHD) Pty Ltd undertook a hydraulic study to assess: the fmpact
of the Gateway Motorway project. The study was prepared by GHD for: Crooks M}chell Peacock
Stewart Pty Ltd, Queensland on behalf of Main Roads Depamnent (QMRD} Br1sbane Qld

As a part of the study, cross-sections were surveyed in the 10wer reaohcs of Buhmba Creek These
cross séctions were available for use in hydrauli¢ models pl epax ed by Lhe anbane City Couticil.

‘é

32 Buhmba Creek Fl@@d Study (1997)

Brisbane Cxty Counc:d cormmssmned Com:xell Wagner to undertake the Bulimba Creek Flood Study in
1992. Key outcomes, ‘of the study were the development 0f a calibrated hydrologic model (RORB) and
hydradlic model (RUBICON) f@r thc Catchmbnt Mxmosa Creek and the uppermost reaches of the
main branch and East' Arm mbutary \were-thodelled in separate HEC-2 models. A range of flood

Imtwatxon options were mveshgated dnd costed.

Survey data for the study was obtained from Council ground surveys taken between 1980 and 1991,
and the GHD study on Gateway drterial Road: Lower Bulimba Creek Hydraulic Study (19835).

The RORB model was calibrated against a Water Resources Commission gauge at Wecker Road using
data obtained between 1971 and 1990. The RUBICON mode] was calibrated against recorded flood
levels from six major events that occurred between 1971 and 1984 at several locations throughout the

catchment.

33  Master Drainage Plan and Flood Study: Hemmant-Wynoum
West Area (1997)

Brisbane City Council commissioned the Master Drainage Plan and Flood Study: Heryiiant-Wyrnusit

West Area (1997) to assess flooding and water quality concerns and review flood regulation lines

within the portion of the Bulimba Creek catchment serviced by. the Hemmant channel. A detailed

RAFTS hydrology model was developed while hydraulic modelling for that study was performed,

using MIKE11. Flood mitigation strategies were mvestlgated as part of the study.

Bulimba Creek Flood Study - Report A: Model Calibration
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34  Bulimba Creek: Catchment Management Plan (1998)

The Bulimba Creek Catchment Management Plan was developed by Council. It included a
hydrological dnalvsm of the catchment and considered a range of flow detention devices within the
catchment. Initially, a RORB hydrological model was created using parameters derived from the 1992
Bulimba Creek Flood Study. The RORB model was later converted -to the Unified River Basin

Simulation Model (URBS) hydrology model format.

3.5  Bulimba Creek (East) Catchment: Stormwater Management
Plan (2001) '

Council undertook the Bulimba Creek (East) Catchment Stormy afe; Managcmen{ Plcm {(SMP} to
evaluate flooding, drainage, water quality and em’lronmental COndIUOIlS w1thm the Buhmba Creek
East catchment. The hydrology model used for this study Was deveioped using WBNM and hydrauhc
modelling was completed using MIKELL. An unportant 6iement of the SMP was the definition of
updated flood inundation and flood regulation; lines' whmh account@d for, the construction of the
Gateway Motorway through that part of the ca’(ahmcnt Other key outcomes of the study were a water

s

quality analysis and a pr chmmary revegetahon stratecry

3.6 Gumdale: to: nga}pa Starmwatef Management Plan (1998)

The Gumdale to Tt mgalpa Sformwafe; ]t[amwement Plan was prepared in 1998 to evaluate flooding,
drainage, water quality and envn onfnental conditions within that part of the catchment. The hydrology
model was developed using "RAFTS software while hydraulic modelling was completed using
MIKE!L1. Key outcomes of the study were defining flood inundation and flood regulation lines and a

broad revegetation strategy.
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4.0 Available Data

4.1  Hydrologic Data

4.1.1 Ramfall Data

A rumber of pluviograph stations exist within and adjacent to the Bulimba Creek catchment. Details
of these stations are summarised in Table 4.1 and their locations are shown on Figure 4.1. Most of the
pluviograph stations have only been installed in recent years and widespread data is oply available for
floods that were associated with May 1996, March 2001 and November 2004 raififall cvents These
storms were concentrated in the upper part of the catchment. The selection. oframfall events for model
calibration and verification is discussed further in Section 6 Model Cahbratmn

Table 4.1: Pluviograph Information

BMR138 | Griffith University, Mt Gravatt . E1989 toourrent . | E
p razg | Ferin Cresk, Balmoral Wosks Diepot; Nov 1 991 to g&é"z‘oos * * * *
= Morningside - B T : -

W R521 g;'nnizz Creek, Pme Street Works Dcpot, | fa"n\ 1994\;{' ? Feb fﬁﬂrl'r % %

BMR527 | Doughboy Parade, H émn{épt o L m 1094 10 comrent * * * %

BMR706 | Old Cleveland Road, cmnd;‘xg o Tan 1994 1o current % * N *

NMRS48 | Joachim Street, Holland Park ) Feb 1994 to current *

NMRS33 g‘;;g::}d"m & Bowndary Roads, Feb 1994 to Déc 2004 * * *

BMR709 | School Road, Rochedale Feb 1994 to Jan 2000 %

BMR830 | Merion Place, Carindale “eb 1994 to current # * *

BMRR&03 | Greenwood Swreet, Wishart Feb 1994 to current % . *

NMR3596 | Norman Creek, Tarana St at Camp Hill ‘Mar 1998 to current ® %

LTR141 Lota Creek, Rickerit Road, Ransome Jun 1999 to carrent *

OXRI14 | Oxley Creek, Calamvale Telstia, Calamvale. | Feb 1989 to current” % % % *

Serubby Créek- Gowan Road, Calamvale
S_R205 Feb 1999 to current &
(Logan CC) 4

LTR755 Lota Creek, Harman Rec Reserve, Manly Nov 1999 tg cument #

BMRS36 E;;}i:ba Creek, Gagarra Street, Eight Mile Yan 2000 to ;uzrgrzt .

W _R837 | Wytinum Bowls Club, Wynmum Oct 2001 to current: *
 SLR210 Miifers Road, Underwood (Logan CC) : oL %

7
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4.1.2  Stream Height Data

Continuous Stream Height Gauges

The stream height of Bulimba Creek has been measured since 1971. The earliest records came from a
continuous stream. height gaugé located approximately lkm downstream of the Wecker Road,
Mansfield crossing. The Water Resources Commission (WRC) operated this gauge until 1996. In
1994, Council installed another gauge on the opposite side (L.e. in the right bank) of Bulimba Creek at
Merion Place, Carindale. The records from these two gauges provide the longest continuous stream
height record for Bulimba Creek. Since 1994, Council has installed a number of other continuous
stream height gauges in the Bulimba Creck catchment. Details of the locations of all.thiese gauces are
provided in Table 4.2 and their locations are shown on Figure 4.2. :

Table 4.2: Stream Gauge Information

WRC Wecker Road Gauge Mansﬁeld . July 19/1 to 1996
BMAS31 Meuom PIdCé Carmdale ‘ ¢. " Febmary 1994 fo current
BIV_IASZS Doughboy Parade Hemmant ,»‘January 1994 to current
BMA707 ] 'OI(;(Eleveland Road Carmdale January 1994 to current
BMASO4 | \ Greenwood Sh eet W 1shart > February 1994 to current

The Departrhent of Natﬁral Résoﬁfceg%nd Water (DNRW) provided stream height data for the Wecker
Road gauge for the period prior 1071994, The levels were taken from gauge zero, which equates to
5.165m Australian Height Datum (AHD). Out of the available stream height gauging stations, only the
Wecker Road/Merion Place gauging stations provide recorded data for all events considered for model
calibration and validation. Table 4.3 lists the recorded peak. flood levels at the stream gauges for
flood events since 1992, These recards were used in the calibration and verification stage of both tlie

hydrologic and hydraulic models.

Table 4.3: Recorded Flogd Levels (m AHD) at Stream Ganges

BMAS04 — Greenwood. Street, Wishart 8570

WRC Gauge — Wecker Road 13963

BMASSI —Merion Place, Carindale 13965

BMA707 — Old Cleveland Road, Carindale 17876

BMA528 — Doughboy Parade, Hemmant 34440 .

NR ~ No Record

Bulimba Creek Flood Study - Report A; Model Calibration
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Maximum Stream Height Gauges

Council also operates gauges that record only the maximum height of flooding at selected locations.
These are called Maximum Height Gauges (MHGs) and have been installed at a number of places in
Bulimba Creek. Maximum Height Gauge readings are available for flooding events since 1976.

Currently, there are twenty-six MHGs on the main branch of Bulimba Creek, five gauges on the East
branch and one gauge on Mimosa Creek. Table 4.4 provides details of the MHG locations and
recorded data are listed in Table D1 it Appendix D. Figure 4.2 shows the location of the MHGs with
new and old gauge identification numbers. The availability of MHG data for each storm event was

adopted as one of the criteria in selecting calibration events.

340 1 . Beenleigh Road U/S
330 5 |7 2470 |\ . 36495~ | DawRoad
320 3 n, 3763 V 3@200“‘ . Kimmax Street
310 | 4 W60 | | 734705 Padstow Road U/S
300 5 4780 |7 34185 Bleasby Road
290 6 5615 33350 Pacific Motorway U/8
280 6A 5985 32930 Togan Road D/S
270 7 7420 31545 Kavanagh Road
2600 |- 8 8555 30410 Greeniwood Street
250 9 10575 2‘8391'0 Mt GraVatt—'CapaIaba Road U/S
240 10 12320 26645 Wecker Road D/S
230 | 11 14845 24120 Dewidrop Streét
220 12 15600 23365 Pine Mountain Road D/S
210 13 17370 21595 Winstanley Street I/S
200 14 17810 21155 0ld Cleveland Road U/S
190 15 18025 20940 0ld Cleveland Road D/S
180 16 19165 19800 Scrub Road Footbridge U/S
170 - 17 22305 16660 Fursden Road
160 18 23165 15800 Wood Avenue

" Closed 19 . 25515 13450 Wynnum Road U/S 1

Closed 20 25565 : 13400 Wynnum Roead U/S 2
150 21 25865 13100 Wiytinum Road U7S 3
Closed | 23 . 25915 13050 Verdun Street

140 22 | 26015 12950 Wynnum Road D/S™
130 24 26640 12325 Miurrartie Road U/S

Bulimba Creek Flood Study - Report A: Model Calibration H

“For Information Only — Not Council Poliey”

BCC.079.0979



10 | 25 26780 12185 Murarric Road D/S
7800 Fleming Road
6855 Gross Avenue

Underwood Road urs

420 SB/E 3725 2555 Logan Road U/S
410 SA 4600 1680 Miles Platting Road U/S
Closed | 8D 5000 1280 Gateway Arterial onrafap .~

400 8F 5045 ' 1235 Daydream Placé.

4.2  Topographic data
421 Existingdata |

Topographic data used for this. study was taken from the hydro ogy and hydraulic studies undertaken
prior to 2000. Data for the: study was obtamed prumrdy from three other previous studies as stated
below (for further detdﬁg refer to Secmm 3) “The topographic data retrieved from these three studies
were supplemented by Axrbome Laser Scanning (ALS) survey information available in the BCC GIS

database.

s Gateway Arterial Road: Lower Bulimba Creek Hydraulic Study (1985) provided somie
surveyed cross section data of the lower reaches of Bulimba Creek {downstream of Old
Cleveland Road). That cross section information was adopted in the Bulimba Creek Flood
Study (1992). '

o Bulimba Creek Flood Study (1992) included surveyed cross sectional data of Bulimba Creek
obtained by Council between 1980 and 1991. This cross section data was extracted front the
RUBICON hydraulic model. One constraint in the use of this existing model data is that the
extent of modrﬁcatlons to the original survey data is nnknown.

e  Bulimba Creek (East Arm) Hydraulic Analysis {1999} contained a MIKE!1 model of the east
branch of Bulimba Creek, modelled between Persse Road, Runcorn and Miles Platting Road,
Rochedale. Topographic data was taken from the Bulimba Creek Flood Study (1992) with
some new survey data collected for the study.

The ﬂoodplam i the lower reaches of Bulimba Creek, especially downstream of the Gateway Axter ial,
is very flat. Consequently there is imsufficient data to determine accurately the level at which
floodwaters break out of the main creek and flow across the floodplain and the resulting flood depths
on the floodplain. Therefore, cross-sections extracted from the ALS data were used in combination

with existing cross-section information to obtain relevant ground levels.

Bulimba Creek Flood Study - Report A: Model Calibration 2
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422  Aecrial photography and ALS surveys

Aerial images taken between 2001 and 2007 are available in the Council’s GIS database. These
images were helpful in defining existing development within the catclunent. In conjunction with site
inspections, aerial photographs were used to determine the hydraulic roughness parameters and stages
of development as related to hydrologic and hydraulic model details. Aerial images were also helpful
ir: the identification of hydraulic structure locations and their details.

ALS survey data was also used to verify cross section information sourced from previous modelling
work. This was done by extracting ALS cross sections and comparing them with modelied data. In
several instances significant differences were identified prompting modlﬁcauon of the sectlons based

on ALS data.
4.2. 3 New Survey Data

New survey data was acqmrcd at several locations along the creeL Addmonal Cross secuons were
sitrveyed to enable the model of Bulimba Creek main b1 anch fo be extemded up 1o Compton Road and
also to introduce topographic changes inthe wcmlty of the concrete weilr 1ocated adjacent Brandon

Road.

The Council had conducted cross seciton SULyeys f01 the constmctlon of two new hydraulic structures
in 2005/2006 on the Buhmba creek In addmon there were a few cross sections surveyed by the
consultant: Cardno in comunctlon wﬂh the Eastem Bus—wa\; Project. These details were also used in

this study.

E

Specifically, new survey data wis available in the following locations:

e Bulimba Creek main branch crossing at Logan Road (upstream and downstream, 2005/06)

& Craig Street footbridge over Bulimba Creek (2006) ' .

s  inthe vicinity of Old Cleveland Road bridge (upstream & downstream) on Bulimba Creek (2006)
s upstream & downstream of the concrete weir located downstreant of Brandon Road (2006)

s between Nemies Road and Compton Road (2006).

4.3 Hydraulic structures

As-coustructed drawings and design plans of existing bridges and culverts on Bulimba Creek and its
tributaries weré obtained from Council records, Department of Main Roads and Queensiand Railways.

These plans provided additional topographic and structure information, which was included in the
hydraulic model. The total number of hydraulic structures modelled in the MIKE11 model is sixty.

These crossing structures include:

« 18 road bridges

o 8 foot/bikeway bridges
« 2 railway bridges

s 31 sets of road culverts
= 1 concrete weir

Bufimba Creek Flood Study - Report A: Mode! Calibration 13
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5.0 Hydrologic and Hydraulic Modelling

5.1 Introduction

Hydrology and hydraulic models were developed for the Bulimba Creek catchment in the present
study. The hydrology model simulates the rainfall-runoff in the catchment and derives the outflows
from each sub-catchment. The hydrauh'c model analyses the movement of floodwaters through the
creek branches and hydraulic structures to identify the general flow behaviour and resulting. fload

depths.

The WBNM (2003 version 1.03, June 2005) hydrologic model was seiected to modei the Buhmba
Creek catchment and further information on the model including modci theory is avax able at the web

site http://www.uow.edu.aw/eng/cme/research/whbnm. html.

The MIKELl (DHI version 2005) hydraulic model | Was usea 0 assess the hydrauhc behawour of
Bulimba Creek. This model can simulate steady ﬂow as wd as. unstcady flow behaviour in creeks.
TFurther information on the model is ayallab e at the Web 51tc h‘ctp //Www dlnmoup com.

5.2 Hydmlogm model set up

A WBNM hy drologxc«modei was, dex doped fOl the ﬁlﬂ Bulimba Creek catchment. The subcatchment
layout adopted in the RORB hydrology nmdek of the 1992 Bulimba Creek Flood Study formed the
basis for the development of the new’ sub-catchment layout for the WBNM hydrologic model.

The Bulimba Creek catchment was divided into 76 smaller catchiments for use with the WBNM
hydrologic model. The natural topography of the catchment, location of hydraulic structures along the
creek and major roads runming through the catchment influenced the identification of subcatchment
boundaries., Of the 76 sub-catcliment areéas, the main branch of Bulimba Creek contains 53, the East
branch contains 20 and Mimosa Creek contains the remaining 3. Subcatchment areas, their centroid
and outlet céordinates were determined with the help of Couiicils GIS data. The Bulimba Creek
subcatchment layout adopted in the WBNM model is shown in Figure 5.1.

Land use information from Brisbane City Plan (2000), was used to determine existing fractions of
imperviousness for each subcatchment (together with aerial pnozography) The impervious fraction
values of sub- catchments were determined in accordance with Table 4.05.1 of the Queensiand Urban
Dmmaoe Manyal (DNRW 2007). The impervious fractions adopted for each category of land

developmerit is listed in Table 5.1.

Computed details of subcatchment areas, centroid and outlet coordinates of subcatchments for the
WBNM hydrology model are provided in Table Al (Appendix A). The relative proportions of
development in each subcatchment for the existing and ultimate land use also provided in Table A2
(Appendix A). ‘
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Fable 5.1: Adopfed Fraction Impervisus Vs Development Category

)Royadsy | IOO
Commercial and Industrial 0.80
Medium Density Residential (excluding Roads) 0.70
Low —Medium Density Residential (excluding Roads) 0.55
Low Density Residential 0.40
Rural residential 0.20 L
Open Space, Parks, etc. ) 0:00 |

In a WBNM niodel rainfall losses may be modelled as Ioss rate (mmal and contmumg loss) runoff
proportion, Horton Loss equation, or time varying loss. Numerous hydrologlc mvcsngatlons within
Brisbatie catchments have found that the initial/continuing.loss model as the most appropnate for our
climatic conditions, land use and topography. This method was, therefore adoptcd for the cifrrent study.

5.3  Hydraulic model set up (Bahmba Mam B1 anch East Arm and
Mimosa Cxeek) EDTY R o

53.1 Overview " - .
The hydraulic model for tlns ﬂood study was developed using the one-dimensional software MIKE!L 1
(2005 version). The Buhmba Creek system ~fas modelled as three main branches; namely Bulimba
main branch, Bulimba East Arfy &nd Mimaosa Creek. Tributaries of Bulimba Creek that meet the main
channel downstream; of thc_ Lpgan Road crossings, except the East Arm, were not. included in the
MIKE1! hydraulic model for a variety of reasons. Sonie had no surveyed cross section data (e.g.
Spring Creek) whilst others had been modelled previously in conjunction with other major studies (i.e.
Tingalpa Channel, Hemmant Chaniel). Three of the tributaries 05 ewnham, Salvin and Phillips
Creeks) have previously been modelled using alternate modelling software. Detailed assessments of
these three creeks are included in Reports D, E and F of this flood study.

5.3.2 Main Branch ;

The main branch of Bulimba Creek had previously been modelled from Nemies Road, Runcorn to the
confluence with Brisbane River. In the current study, the main branch of the MIKE11 hydraulic madel
was extended up to Compton Road. Figure 5.2 shows the Bulimba Creek madel schematic layout.
Detailed information of the branches that were included in the MIKE11 model is provided in Table
5.2, Inflow points used to input the estimated catchment runoff hydrographs for each branch are
shown in Figure 5.3. |

New surveyed crasg sections were used;
e hetween Nemies Road and Compton Road along the upstream-extended section of Bulimba
Creek |
» in the vicinity of the Brandon Road weir; where five new surveyed cross sections were
iriclnded |
¢ in Bulimba Creek and Garden City Branch at the Logan Road culverts
o o the north and south of Old Cleveland Road and also at Craig Street footbndge
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The Murarrie and Minnippi bypass branches were modelled as regular branches by introducing some

eross sections extracted from ALS data.

Tn the lower reaches of Bulimba Creek where it meanders extensively (Figure 5.1), cross sections that
were obtained from the GHD model (refer Section 3.1) intersect the creek at more than one location
(e.g. 46GHD, 46BGHD and 46CGHD). At these locations, the cross-sections were divided into a
number of segments representing the main chamnel and a portion of the tloodplain. Links between the
various segments of the full cross sections (e.g. 46GHD_AB, 46GHD_BC efc) were then introdueed,
as link channels in the network file, to allow cross flow between segments when ﬂoodwaters e‘xceed

Table A2 (Appendlx A) The cross section Iayout used in MIKEIT model is shown in qurcs B-1to
B-9 in Appendix B. - :

53.3 East Arm

As discussed in Section 4.2, the MIKEI1 (w;ersion I9)9B) 1110\’dr-‘1 dcvelﬁﬁed in the, Stormwater
Manageinent Plan (SMP) for the Bulimba Creek (East) Catchment (BCC 2001) was iricorporated into
the Bulimba Creek current MIKET 1 model “This, model extended from Persse Road to Miles Platting
Road. In the finalisation of the current MIKEH model the Buhmba East Catchment SMP model data
was checked against ex15tmg topagraphlc data. zmd cocrdmates were updated to match aerial

photography maps.

The downstream extent of the SMP study model for Buhmbd Creek East was located just- downstream
of Miles Platting Road." The East Arm branch was extended to the confluence with Bulimba Creek
with this model update by addmv cross sections sourced from the RUBICON model (1992) and ALS

data.

534 Mimosa Creek

The Mimosa Creek branch is also represented in the MIKEILL model, extending from its confluence
with the Bulimba main branch, near Padstow Road, upstream to Klumpp Road in Mount Gravatt.
Cross section information for the MIKE 11 model was extracted from the HEC-2 model, which was
originally developed for the 1992 Bulimba Creek Flood Study (refer Seetion 3. 2).

5.3.5 Hydraulic Structures

A list of the structures (bridges & culverts) modelled in the MIKE1L1 model is provided in Table A3
(Appendix A). Modelling information for bridges and culverts was taken from the Council’s GIS
database and construction drawings as described in Section 4.3. In modelling the bridges in the
MIKE11 model, bridge geometry was represented as irregular shaped culverts and weir combinations,
with a Manning’s roughness (n) equivalent to the creck channel roughness at that location.

The hydraulic structure details included. in the SMP study MIKE11 model for Bulimba Creek East
Arm at Beenleigh Road were updated to match with the HEC- RAS model developed in 2004. That
HEC-RAS niodel was developed to assess the hydraulic impact of the Beenleigh-East Rail upgrade
project (BCC, 2004). There were also a few ir‘regularities in relation to the structure lengths and
upstream and downstream cross section lacaticns for a few structures. These details were corrected.in

the MIKE11 model.
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5.3.6 Model Parameters

Manning’s roughness values were originally determined from site inspections and aerial photographs
and adopted in the MIKE11 model. These values were slightly adjusted during the model calibration

process.

o,

Bulimba Creek Flood Study < Report A: Model Calibration: 18

“For Information Only = Nat Council Policy™

BCC.0792.0986



Table 5.2: Bulimba Creck MIKE11 Model Branch Details

Bulimba Creek - Main branch extends from Nemies Road, 18965 BM
Ruficorn to the Brisbane River confluence at Murarrie. ’

Bulimba -~ Main branch

Bulimba - Upstream Bulimba Creek - Main Branch from Compton Road crossing 95 BN
exténsion to Nemies Road in Runcorn. B
Ext from KIJ jad in Mt Gravatt to th
xtends from Klumpp Read in Mt Gravatt to the confluence 3880 MI

Mi Creek
imosa Cree with Bulimba Creek at Macgregor.

Bulimba Creek splits upstream of Padstow Road in ,
Padstow Sunnybank and merges after crossing Padstow Road (before. | 375~ BM
the Mimosa Creek merges with the main creek).

Bulimba Creek flow splits just upstreain of the’ Pacxﬁc
Garden City Motorway near Garden City and merges with fpain crack 658 : BM
just downstream of Logan Road.- ) 4

Overland flow path from Mmmppx Parklands ﬂowmg ‘

Minnippi bypass underneath the (,ratéway Artcnal and Jammg Buhmba Creek 2004 BM
) further downstream of, Wymnum Road i ngalpa .

Overla.nd ﬁow path At passes through the Brxsbane Polo

Muirarrie bypass L “”G'ro;_mds and c:rossmg Murame Road an.d the Gafeway 650 MU
) Arfeﬁ“al R . x,_ S e
. East Branch of Buhmb&Creek that starts from Persse Road
Bulimba Fast Arm Runcom and extends to the confluence with the Main 6280 . BE
Bganch at Rochedale

: Eastarm tributary modeled from Underwood Road and joins 3091
3

Tributary A (Trib_A )
ributary A (Trib_A) East arm just upstream of the Pacific Motorway

Minor tributaries of Fast'Arm - Tributary A, inodeled fiom
Tributary Ay (Trib_Aq) Rochedale Road to its meeting point with Tributary A, 750 -
located downstream of Sehiool Road :

Minor tributaries of East Arm - Tributary A, modeled from
Tributary A, (Frib_A;) Underwood Road to its meeting point with Tributary A 1042 _—
upstreant of Pacific Motorwéy

Tributary of East Arm, modeled from Bordeaux Street to its 497

Tributary B (Trib. B o
ributary B (Trib_B ) merging with Tributary A, downstreani of Logan Road.

Tributary of East arm modeled downstream of Warrigal o 1120

Tributary C {Trib C :
ributary C (Trib_C) Road and join East arin upstream of Underwood, Road.

Overland flow path that splits up lower reaches of Bulimba

o Creck at Heniaant recreation reserve, It crosses Port of Link
Clev Rail " T A . o

- Brisbane Motorway and meets the main creck at Hemmant. channe]

after crossing the Cleveland Railway.
Kianawah Park branch Canal that joins Minnippi by' pass downstream ME culverts 1066
Bulimba East rail bypdss Flow split up at Beenleigh Road Raif and Gateway crossing 520
A5GHD usl, A5GHD us2, Ov;rlgpd ﬂqw paths in lower reaches Aof Buhnﬂ?g Creek Link
45G HD— ds 4 6GTID Es downsfream of the Gateway Motorway and besides-cross channel -
S
- - section 45GHD and 46GHD
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6.0 Model Calibration

6.1  Selection of Calibration and Verification Events

Significant rainfall events have been recorded in the Bulimba Creek catchment in 1992, 1994, 1996,
2001 ard 2004. Pluviograph data, stream gauge and MHG levels were available for these events for
the selection of model calibration and verification purposes. Availability of pluviograph data for each
of these events are listed in Table 4.1 (Section 4.1.1).

All these events were short duration storms with the exception of the 1996 evént wh%re rainfall
confirued for nearly seven days resulting in multiple flood peaks. Only a few pluwograph records
were available for the events that occurred in the early nineties. There” was ‘moré pluwograph station
data coverage for recent rainfall events. All available rainfall records. werqrevxewcci to 1d¢nt1fy the

events suitable for calibration.

The events selected for calibration and verification are shown i, Table 4.3. These events cover the
periods listed below and provide sufﬁcmnt mformatxon The c‘umula’uve depths of recorded rainfall in
these events are plotted in Figures CI CS (Appendm C)

Calibration Events:

= 16-17 March 1992 (modelled for 30 hours ﬁ:om 16/03/ 1992 00:00:00am}

o 19-20 Jamiary 1994 (mg,de_ﬂegi for 45 hQurs from 19/01/1994 02:00:00 am)

s 9-10 March 2001“(modellcd’for 24 hours from 09/03/2001 12:00:00 noony)
Verification Events .

s 30 April to 07 May 1996 (modelled for 192 hours from 30/04/1996 00:00:00am)
« 7 November 2004 (modelled for 24 hours from 07/11/2004 00:00:00am)

The availability of rainfall and stream height gauging data for each event is summarised in the Table

6.1 below.

The availability of recorded rainfall {pluviograph) readings, peak water level data and MHG records
were used as a basis for this selection of flood events for model calibration and verification. Out of the
three events selected for calibration, two events possess MHG data for the full length of the Bulimba
Creek system, and continuous water level records at two gauging stations during the events. One of the
verification events possesses MHG readings for the full length of Bulimba Creek.

Table D1 (Appendix D1) lists the MHG readings recorded for these events.

The required tolerance between recorded and calculated flood levels for an acceptable level of

-calibration. and verification is:

»  Continuous stream gange recorded flood levels: 150mm (+ or -}
e Maximum height gauge records: 300mm (+ or -).
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Table 6.1: Rainfall & Sﬁ'eam Height Data used for C'thbra‘émﬂ & Verification Events

BI

Griffith University, Mt Gravatt
P_R0O29 _ No data
Balmoral Desot. Momineside i
OXRI14 No data’ a
Calamvale Telstra, Calamvale il

Coorparao — (Older station) ,

Cavendish/Boundarv Roads e

BMRS2T ,:::«-'
Doughboy Pde, Hemmant

BMR706 o
Carindale shopping cenfre

Vi;/RSRSZI : No data
Pine $t works depot, Wynnum

NMRB833- Coorparco » '
CavendislyBoundary Road': e, .

BMRSE30 o ’
Merion Place, Carmdaie

BMRS36 N =
Gagarra Street, Eight Mﬂe Plams

NMRS596
Tarana St Park, Camp Hill ’

BMRS03 :

Bulimba Creek: -Greenwood St,
Wighart ,
VW_R837
Wynnum Bowls Club, Wynnumi

LTR141 ',
Rickertt Road, Ransome

SLR210 FIR
Millers Road, Underwood

Wecker Rd DPT-Gauge
Merion Place - BMAS31 2
01d Cleveland Rd - BMIA707 ey
Dioughboy Parade - BMAS528
Greenwood St - BMASG
: ) 22 Readings | 12 Readings | 31 Readings | 31 Readings | 20 Readings
Maximum Height Gauges’ Whole upper Whole Whole upper
(Refer Table D1-Appendix D) catchment catclinient catchment catchment catchment to
up to OCR Serub Road
23
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6.2 Methodology

6.2.1  Hydrologic Model Calibration

The WBNM hydrological model for the Bulimba Creek catchment was developed using available

topographical data as described in Section 4.2, Model parameters were reviewed ds recommended in
the WBNM manual (2005). Muskingum parameters adopted in the flow path block of the existing
WRNM model had been determined by undertaking a Muskingum analysis. This analysis was
reviewed in the consistency-checking phase of the hydraulic model developiment and is discussed in
Section 6.5. Muskingum parameters adopted for the model are listed in Table 6.2. ) /

o e

Table 6.2: Muskingum Parameters

Bulimba Creek: Compten ﬁoad £o East aﬁn éoﬁﬁueﬁcc L 3.20 0.45
Bulimba Creek: East arm confluence to Wec}gadead\; ! ) S L.50 0.44
Bulimba Creelc: Wecker Road to Old C;?\lé{;élfag;dngad = 7210 0.38
Bulimiba Creek: Old Cieve_lf%?%d'Roaé“tO‘B:{risb:ihe"ﬁiverf;’c,@}lﬂtfeuce T 12.50 0.34
Bulimba Creek East A | ” N L 2.35 0.31

1.40 0.45

Mimosa Creek

: 7
. H

The Muskinguin K (ché.‘n;mel Eag) 'pa’ilfameter for each reach was used to obtain an avérage stream
veloeity to enable the lag tﬁﬁ)\g,-f(ﬁii/‘caC.ll WRNM subcatchment to be ¢alculated. The calculated channel
lag time and Muskingum parameter-x for each subcatchment were then nput into the WBNM model.

Rainfall Distribution
The rainfall data from various phiviograph stations were assigned to the subcatchments in the WBNM
model using a Thiessen polygon distribution. These distributions are shown in Figure Cé-C1¢

(Appendix C).

Rainfall Losses: Initial and éontinuing

Initial and continuing losses' for each rainfall event were determined. Initial loss values were adjusted
to achieve the best fit of the start of the rising limb of the discharge hydrograph. Contindous loss
values were selected to match the shape and timing of the peak of the hydrograph. Adopted loss rates
for calibration events and verification events are listed in Table 6.3+ Injtial and Continuous Losses.

! Initial los§ occurs prior to surface runoff commencing while continuous loss: occurs during throughout the
event. Both are dependent on a variety of catchment characteristics including soil infiltration properties.
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Table 6. 3 Imtml and Contmuous Lesses

March 1992 S 20 V ) O.ON

January 1994 55 50 1.0

May 1996 20 ' 10 1.0

March 2001 &0 70 1.2

November 2004~ 50 30 ' g 1.2
Calibration

Having mun the hydrologic model (WBNM) with one of the cahbratmn events peah ﬂood levels were
compared with those recorded at stream gauging stations. stcharve hydrooraph obtamﬁd from the
WBNM model result file for each gauge location was Convemed to a stage 1yd10«:rraph usmg thu rating
curve in obtaining the corresponding peak flood le"e} The mode! paramc1 ers were adjusted and the
model was re-run with the same recorded eyent unui the modcl had produced recorded flood levels

within acceptable tolerances.

This procedure was repeated w1th othcr cahbrauon events “with further adj ustments. to model
parameters. The cahbratmn of the. model was, aclueved by ﬁne ~tuning of model parameters until that
could reproduce results represantmg cenezai ﬂow behawoﬁi observed in the catchment, The calibrated
hydrologic model results were then conﬁrmed by ‘modelling ‘selected verification events. Further
adjustments were made’ at the. conustency chcckmg phase (Section 6.5) with the hydraulic model.

%,

6.2.2  Hydraulic Mocﬁl"éélibration

Discharge hydrographs obtained from the hydrologic model for calibrated events were used to run the
hydraulic model with preliminary model parameters, whiclh included roughness values that were based
on the site inspections and aerial photography. Modelled flood levels at the gauged locations were then
compared with recorded flood levels to check that they fell within the specified tolerances listed in
Section 6.1. Alterations were made to the roughuess values as required.

During the calibration and verification process, recorded flood hydrographs at continuous stream
gauging stations for each event were compared with the modelled stage hydrograph as shown in
Figures D1-D16 in Appendix D. In addition to the comparison with recorded flood levels, the shape
and timing of the peak of the hydrograph was also examined to ensure a reasonable matcl. Roughriess
vahies adopted in the MIKE11 model are listed in Table 6.4.

Downstream Model Boundary

Adopted tide data for each calibration event at the Bulimba Creek confluence with thie Brishane River
at Pinkenba were determined using the relevant editions of Queensland Tide Tables. These details are
plotted in Figures E1-E5 in Appendix E: Downstream Boundary Levels Adopted for Calibration

and Verification Events.
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Table 6.4: Manning’s Roughuess (n) Values used in the MIKE11 Model

Bulimba Creek
Nemies Road to Brandon Road weir 0.085
Brandon Road weir to Logan Road 0.09-0.10
Logan Road to Greenwood Street ' 0.08-0.09
Gréenwood Street to Wecker Road 0.065-0.07
Wecker Road to Greenmeadow Street 0.07-0.075
Greenmeadow Street to Old Cleveland Road 006—0.0@;5,.«
Old Cleveland Road to Scrub Road 0.05<0. 06
Scrub Road to Minnippi Parklands L O 04-0.05
M}ilnippi Parklands to Boundary Road o 0. 035
Boundary Road to co’nﬂuence vvvith Brisbane River ) ,'\‘a\ :\'0.03
Mimosa Creek x o o : ‘ ,‘
Kﬁzmpp Road to Hoad Street ‘ ’»>v\_/0.07—0.(')'8~ ‘
Hoad Street to Pacific Motorwﬁyww D ; 1: . .,»»»:O~08”O-10
Pacific Motorway to Sheraton Street | T 0.07-0.075
Sheraton Street to Buhmba Creek ccmﬂuence ’é T / ' 0.0%
Bulimba Creek East Arm N ’
Persse Road to Beeﬂlex gh Road crossxng S 0.095-0.09
Beenleioh Road,\to Rglh&gay Br;dge erossing ) 0.053
North of Railwaffk}‘)ridge:tQ‘sz‘{feway Moterway crossing 0.090-0.095
North of Gateway S&‘/Lotdi:\x;ay crossing to Logan Road 0.05-0.08
North of Logan Road to Pacific Motorway crossing 0.08-0.07

- North of Pacific Motorway to Bul?mba Creek confluence 0.08-0.09
Other branches
Garden City branch 0.09
Pﬁdstow branch 0.08-0.09
Bulimba -East Rall bypass | 0.10
Tributary A inBulimba Bast Arm : © 0.08
Tributary Al in Bulimba East A 0.08
Tributary AZ in Bulimba East Arm 0.08

. Tributary B in Bulimba East Arm 0.06-0.08
Tributary B1 in Buliniba East Armi 0.08
Murarrie bypass branch : 0.045 -
Minnippt bypass branch ‘ o 0.09

Rating Cutves

As listed in Section 4.2, survey data used in the hydraulic models were generally 10-20 years old and
surveyed cross sections were not available at stream gauge or MHG locations; therefore interpolated
cross sections were used at these locations. This involved estimating the actual gauge location from
available topographical data and interpolating cross sections from the old survey data.
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Rating curves were developed for the gauging stations at Greenwood Strect, Merion Place, Wecker
Road and Old Cleveland Road, using flood levels and discharge results (obtained from the hydraulic
model) and existing or interpolated cross sections. These rating curves were used to convert the
discharge hydrographs calculated by the WBNM model info stage hydrographs. A rating curve was

not derived for the Doughboy Parade gauging station as this gauge is tidal.

The Greenwood Street and Merion Place gauges are located in relatively steep reaches of Bulimba
Creek and these sites are generally independent of downstream water levels. The Old Cleveland Road
gauge is located further downstream in a flatter reach, just above the extent of tidal influence. A rock
bar just downstream of the gauge increases the creek imvert level from apprommately 0.0 to 1.5m
AHD, thereby limiting the upstream end of the tidal prisni. The gauge is not subJ ectfo udal influence.

6.3  Calibration Results

Good agreenient between recorded and calculated flood levels was dchlex ed for the threa cahbraﬁon
events considered. Recorded and modelled flood levels- &t contmuous qtleam gauge 1ocat10ns for these
events are listed in Table 6.5 below. Recorded ﬂood levels for all ﬁve evems cons1dered at Merion
Place gauging station and prior to that, Weeker Road prowded good cal1brat1on for all events with the
exception of the May 1996 (verlhcatxon) event The Old ‘Cleveland Road oauomg station recorded

levels for all events except March 1992 event 11113 =;tat10n gave good Calibration withi MIKE11 results

for the March 2001 and’ Novcmbur 2004 evézﬁs ¥ hﬂew the other two events provided 300mum
ata for the May 1996 and November 2004

tolerances. Greenw God Strest gaugmg statmn recorde
events, the latter prowdmg a Uood matoh Wlth the modelled results; Details of calibration and

verification results for each event are dzscussed in detail below.

A comparison of 1‘60ordecf"'MHGﬂievels with peak flood levels caleulated by the MIKELT hydraulic
model is provided in Table D1 (Appendix B1). The calculated peak flood levels were generally
within 300mm of the recorded level across the five calibration and verification events considered.

Table 6.5: Calibration and Verification Results at Continuous Gauging Sites

March 1992 10.65 | 10:60 NR 559 NR 21.78
January 1994 10.08 2.94 4.87 5.13 " NR 21,38
May 1996 11.32 11.06 6.12. 5.75 2249 22.10
March 2001 11.99° 1197 | 683 6.78 NR 22.87
November 2004 | 11.58 1152 6.03 6.05 22.77 22.63
Results i bold indicate results that match specified tolerances NR: n\ot recorded

6.3.1 March 1992 Event

Rainfall data were available fmm four pluviograph stations. Two of these stations are located within
the Bulimba Creek catchment (aq shovwn in Fignre C06, Appendix C). Stream gauge records were
only available at Wecker Road gauging station for this event. MHG records were available at
seventeen sites in Bulimba Creek as listed in Table D1 (Appendix D1) while only at one site in

Mimosa Creek.
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The best calibration was achieved in the March 1992 event, with almost all calculated flood peaks
falling within 300mm of recorded MHG readings (except at two locations) and within 150mm at

Wecker Road stream gauge.

Peak flood discharge profiles obtained from the WBNM hydrological model for this event were
converted into water levels using the derived rating curves at gauging stations. The derived peak level
also matched well with that of the recorded peak at the Wecker Road gauging station. Timing of the
stage hydrograph was also accep_tabie, Table 6.5 shows the recorded and modelled flood levels for
calibration events at stream gauging stations. Figure D1:March 1992 Event (Appendix D2) displays
stage hydrographs at Wecker Road gauging station for modelled and recorded results for that. event
* while Figure D2 (Appendix D2) shows the peak water level profile along Buhmba Creek

6.3.2 January 1994 event

Rainfall data was available from seven pluviograph stations (as s §! 1owng . I“wure CO’7 Appendlx C).
Continuous stream gauge records were available at Wecker Road: and Old Cievcland Road ‘gauging
stations. MHG readings were available at ten sites in| Buhmba Creek extendmo up to Old Cleveland

Road and one in Mimosa Creek.

The Wecker Road gauge levels matched the modelled ﬂood Tevels~of both MIKEI! and WBNM,
while the modelled flood” Tevel® for the Old Cleveiand Rmd gauge was 260mm higher than that
recorded (refer Table 64) Medellcd ﬂood levels were within. the acceptable tolerances. of the
recorded MHG levels {mchzdmcr {he Mlmosa Cleek MHG) with the exception of two sites. Figure B3
and D4 (Appendix I}Z) show stagc hydrogl aphs at Wecker Road and Old Cleveland Road gauging
stations while Figure DS (Appendm D2} shows the peak water level along Bulimba Creek for
Janmary 1994 gvent. The m@daﬂed flood peak occurs slightly eatlier than that of the recorded.

6.3.3 March 2001 Event

Rainfall data was available from nine plaviograph stations (as shown in Figure C09, Appendix C).
Stream gauge records were available at Merion Place and Old Cleveland Road gauging stations. MHG
readings were available at seventeen sites in Bulitnba Creek, three sites: in Rulimba East Arm and at

one site in Mimosa Creek.

MIKE]1 and WBNM results were within the specified tolerances of the recorded levels at both stream
gauge stations. Out of the twenty two MHG site readings available, eighteen were well within the
300mni tolerances (including the threg Bulimba Creek Fast arm and Mimosa Creek MHG readings).
Figure D6 and D7 (Appendix D2) show stage hydrographs at Merion Place and Old Cleveland Road
gauging stations while Figure D8 (Appendix D2) shows the peak flood level along Bulimba Creek.

6.4 Model Verification

Model verification provides a means of checking the calibrated model parameters. Verification events
were selected in a similar way to calibration events. Two rainfall events were selected for verification:
November 2004 and May 1996. Model vetification also displayed satisfactory results between the
caleulated and recorded flood levels for the two events as discussed below.

ot
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641 WNovember 2004 Event

This rainfall event mainly covered the upper part of the catchment, Stream gauge records were
available at the three gauging stations in Bulimba Creek. Rainfall records were available from fifteen
pluviograph stations (as shown in Figure C10, Appendix C). MHG readings were available at
fourteen MHGs in Bulimba Creek, four in Bulimba East arm and one in Mimosa Creek.

Merion Place gauging station gave a good match for both MIKE11 and WBNM results. At the Old

Cleveland Road and Greenwood Street gauging stations, MIKEI1 model results were within
acceptable tolerances of recorded results. WBNM model results were slightly higher than-the specified
limits. Of all the MHG readings; twelve i in Bulimba Creek, three in Bulimba Creek’ East arm and the
Mimosa Creek MHG were within the acceptable tolerances. Figure D9 - DIT (Appendm D2) show
stage hydrographs at Merion Place, Greenwood Street and Old Cleveland Road oaucmo statzom while
Figure D12 (Appendix D2) shows the peak water level along Buhmba Creek There'j isa shght delay
in the modelled peak flood level at all three gauging stauons compared to recorded peak ﬂood Jevels.

6.4.2 May 1996 Event

This is the only long duration event of the ﬁve consldel ed By ents for Lahbzahon/vcnﬁcatzon of the
Bulimba Creek models. Rainfall records were avzulable from ten, piuvmoraph stations (as shown in
Figure CO08, Appendxx o) Stream gauge rccozds were: avaﬂable at the three sites in Bulimba Creek;
modelled results were shvht by low er, than thé, spec;ﬂcd limifs. WBNM model results at Old Cleveland
Road gauge matched: W&H thh recolded xesults MHG readings were available at most of the MHG
sites and seventeen were w1th1n the spemﬁed limits in' Bulimba Creek. Two MHG readings were
available at Bulimba Creak East Arm with modelled results falling within the acceptable limits. The
Mimosa Creek MHG also. gave: acceptable results. Figure D13 - D15 (Appendix D2) show stage
hydropraphs at Merion Placc Greenwood Street and Old Cleveland Road gauging stations while
Figure D16 (Appendix D2) shows the peak flood level along Bulimba Creek.

6.5 Hydrology and Hydraulic Model Consistency Checking

To check the reliability of estimated flood discharge characteristics from the hydrologic and hydraulic
models, consistency checks are required at selected locations, Peak values, timing and shape of
discharge hydrographs obtained from hydrology and hydraulic models are compared in this process.
Model parameters adopted in relation to channel routing (i.e. Muskingum parameters) in the
hydrology model may be adjusted in the consistency checking:

Channel routing can be performed in a number of ways in WBNM, including non-linear routing, time
delay and Muskingum routing. Muskingum routing provides the highest level of consistency between
hydraulic and hydrologic models and was therefore chosen for the Bulimba Creek WBNM model. The
MIKFE11 model that accompanies this investigation contams detailed topographical data for the
channels, which link the subcatchments within the Bulimba Creek main channel. By analysing the
hydrograph routing presence in the hydraulic model, it is possible to derive the Muskingum
parameters. X and K, which can be used within the hydrologic model to provide consistent chaumnel

routing characteristics.
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To determine the Muskingum parameters used in the WBNM model, the MIKEL1 hydraulic maodel
was divided into five reaches, based on the channel slope and creek roughness. These reaches were:

« Bulimba Creek East Branch — Persse Rd to Bulimba Creek confluence
« Bulimba Creek — Nemies Road to Bulimba Creek East confluence

« Bulimba Creek — Bulimba Creek East confluence to Wecker Road

s Bulimba Creek — Wecker Road to Old Cleveland Road

»  Bulimba Creek — Old Cleveland Road to mouth.

A parabolic hydrograph was routed through the MIKE!1 model along each of these reachies. The flow
hydrograph at the upstream and downstream limits of each reach was zmalysed to determma the
Muskingum paranieters (K and X) for that reach. These parameters were then mput into the WBNM
model for the relevant sub-catchments. Hydrographs produced by the WBN\{ model were then
compared with those of the MIKE! 1 model focussing on the peak ﬂow rate and timing of peaks at the
above locations. This procedure was repeated by adjustmcrix and X to achzevs a reasonable ‘match of
peaks and timing between both models, In this way, a conszstent amount of charnel fouting was
employed in both models, thus prov1dmg conmstency between thu modcls

The Muskingum. analysis. was repe:ated sevex eral mmes durmg the” model cahbratlon process to ensure
both models were usmg a consmtent arnount of” Lham]el routmg The final set of parameters adopted

for the WBNM moda is listed i in iab{e 6.27 I\v skmgam Parameters. Plots of Muskingum weighted
ﬂow against storage for determmanon of X and K>for the five reaches listed above are provided in

Figures F1 - F5in Appendm I‘
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1.0 Introduction

The calibrated hydrology and hydraulic models discussed in the Bulimba Creek Flood Study — Report
A Model Calibration were used to derive d‘eéign flood levels, discharges and velocities for Bulimba
Creek, Mimosa Creek and Bulimba Creek-East Arm including its tributaries. The Bulimba Creek
Flood Study — Report B: Design Event Modelling follows on from the Calibration Report, presenting

the methodology and results of the design event analyses.

Design events modelled for Bulimba Creek include the 2, 5, 10, 20,50 and 100 year average
recurrence interval (ARI) storm events and the results are presénted inxApﬁe;zdix I. Hydraulic

structure reference sheets are also included as Appendix K.
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2.0 Model Data

2.1 Design Rainfall

2.1.1  Duration Independent Storms (DIS)

To derive design storm events for Bulimba Creek catchment, the duration-independent storm (DIS)
event was employed. This method of DIS analysis was developed by Morris (,199‘6") and involves the
use of a single temporal pattern for all design storm durations. Thq,syﬁ{lle;tig/ei'ents contain the
maximum likely rainfall for any given design storm duration (up »tp«Z’ZIL{I‘lpugs); \

The DIS 15 generated for a given recufrence interval usmg the mtenslty*frequency«durauon (IFD)
curves presented for Brisbaneé in the Australzam]%auy’all & Runoﬁ" {®il gfim (ed) 1987) For each ARI
event a synthetic single storm temporal pattern is built, by combmmu the worst burst of rainfall
extracted from points on the IFD chért: The denved tempcnal pattém for each. ARI event is then
applied to the catchment using the hydrology model (WBNM) developed in the calibration phase and
peak discharges are extracted at nommated locations., A flood” frequency analysis is then undertaken
for the catchment uSing the recorded ramfall data for the region to derive the peak discharges for each
ART event at the nomiinated locaﬁons A factor which is to be applied in the hydrology model, is then
derived for each ARL event by comparmg the peak discharges in the flood frequency analysis curve.
The methodalogy: @doptgdfls cilspussed further in Section 3.1 and 3.2.

2.2 Tail Water Conditions

The mean high water springs (MHWS) water level was used as the constant downstream tidal
boundary at Hemmant for the design event modelling. A constant tide level of 1.00m AHI was

adopted for all design events.

2.3 Topographic Data and Structure Details

As described in the calibration report, existing cross section data and some recently surveyed cross
sections were included in the MIKE11 hydraulic model. Existing cross section data was taken from the
RUBICON model developed for the Bulimba Creek Flood Study in 1992. New survey data was
available for Bulimba Creek main branch in the vicinity of}

« RBrandon Road weir o Craig Street footbridge
« LoganRoad culverts «  Old Cleveland Road Bridge

New cross sections were extracted from the Airborne Laser Scanning (ALS) survey data when. ground
survey was not available. These sections were mainly used in the Murarrie bypass, Minnippi bypass
and Kianawah Park branch in the MIKE11 model. Cross section data for Mimosa Creek was extracted
from the HEC-Z model developed in 1992 for the Bulimba Creek Flood Study. A few of these cross
sections were extended as required using ALS data and included in the MIKE11 hydraulic model.
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Details of structures for inclusion in the MIKEI1 model were obtained from the ‘as constructed’
drawings. Bridges were modelled as irregular shaped culverts with the Manning’s roughness
coefficient equivalent to the creek bed roughness at that location. Hydraulic Structure Reference
Sheets which provide structure geometry details and flood information were prepared for the modelled

structures.

2.4  Land Use

Ultimate catchment development conditions within Bulimba Creek Catchment as set out in Brisbane
City Plan (BCC 2000) were assurmed in estxmatmg design flood lavels Land use ‘planning maps for
Brisbane City including the Rochedale Master Plan, were used to ‘calculate the percentage of
impervious surface dreas within individual sub catchments for usé m the, hydrology model Impervious
fractions for particular ‘land development categomes were obtamed from Table 4, GS 1 in the
Queensland Urban Drainage Manual (QUDM) second edrtmn 2007

5
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3.0 Hydrologic Modelling

3.1  Design Event Model Setup

Design event modelling was based on ultimate develépment condifions within the catchment. Changes
to the extent and degree of development in the catchment are quantified using the percentage of
impervious surface area associated with each sub-catchment. The hydrologic medel (WBNM) was
modified using impervious fractions that represent ultimate catchment development The impervious
fractions adopted in the hydrologic model are listed in Table Al of Appendm A

As mentioned in Seetion 2.1.1, the DIS methodology rcquxres that a factor ‘be apphed to the DIS
temporal pattern to ensure consistency between the calculdted peak ﬂood d1schargc for each design
event {ie. 2 to 100 year ART) and that derived ﬁu ough a Flood Frequency Analysis (EFA) which uses
an annual maximum flow series derived from hzstonc ramfall A complez procedure was adopted to
determine these factors for each demgn ARI 6\/6m ThlS proced e is chscussed below.

3.2 Flaod Frequency Analyms

Recorded ramfa]l data (pluvmcraph) are avaﬂable for the Brisbane CBD from 1911 onwards. Eleven
rainfall events were extracted ﬁom each year (from 1911, for 91 years) with each event covering &
72 hiour period, contammg the’ inost intense burst of rairifall for nominated durations of 30 minutes, 1,
2,3,4,6, 12, 18, 24 36 and 48 hours. These selected eleven events from each year were analysed
using the calibr ated Buhmba Creek WBNM;hydrologlc model with existing catchment drbanisation to
estimate peak flood discharges for each event in each sub-catchment.

Following the extraction of peak discharges, the annual peak discharge for each sub-catchment for
cach data year was tabulated. Flood frequency analysis on the anmial maximum. series was then
undertaken at a pumber of selected locations within the Bulimba Creek Catchment.

The selected locations (Figure 5.1 in Report A) were:

« Nemies Road (subcatchment Al)

»  Turnmill Street (subcatchment F}

» Padstow Road downstream (subcatchment G)
o Greenwood Street (subcatchment O)

« 0Old Cleveland Road (subcatchment Y2)

The estimated peak discharges were plotted to produce frequency distributions using Weibull plotting
positions. The line of best fit was determined for each plot and corresponding peak discharges were
estimated for thé 2, 5, 10,20, 5 0 and 100 year ART eveénts. Flood frequency analysis plots are included
ini Figures G1 - G5 (Appendix G). The estimated flood discharges for each ARI event from the flood
frequiericy analyses at the five locations listed above are shown in Table 3.1.
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Table 3.1: Flood discharges obtained from flood frequency analysis

100 87.1 125 1881 558.4

50 776 111 168.8 4998
20 652 93 143.1 4220
10 55.9 80 1233 3623

5 46.5 v 67 \, 102.8 3023

2 33.3 49 73.2,,‘ T 2156

3.3 Derivation of Duration Independent Storms

duratwn (IFD) curves for anbeme based, on Amtra[zan Ramfali & Runoff (Pilgrim (ed) 1987).
Initially, the DISS were analysed witlr The cahbrated WBNM hydrolocry model for sach ARI event, and
peak dzscharges Were extracted at the+ ﬁve Iocatlons ~“Where flood frequency analysis were undertaken

(refer Section 3. 2)

The analyses mund Lha'f peak d1schaz gcs praduced by the DIS events were higher than those of the
flood frequency analysm chschzu ges. DIS events were subsequently factored until the peak discharges -
at the selected locatlons Were found to be comparable to those. detived from the flood frequency
analys1s FPactored Duration Independent Storms (FDIS) were then used in estimating design ‘event
discharges at all locations. DIS factors adopted for each ARIT event, estimated peak discharges using
un-factored DISs (UDIS) and FDIS and the percentage difference between FIS and FFA are listed in

Table 3.2: .
3.3.1 Factored DIS Discharges

The comparison of discharges obtained from the flood frequency analysis (Table 3.1) and factored
DIS discharges (Table 3.2.0) for each ARI event shows good agreement at Nemies Road, Turnmill
Street; Greenwood Street and Old Cleveland Road. Therefore, the results in ‘Table 3.1 indicate that the
factored DIS temporal patterns may be used iti the WBNM hydrology model to estimate design flow
hydrographs. Hydrology model dischdarges obtained for these factored storms at the five sub-
catchment locations are also included in flood frequency amalysis plots in Figures GI - G5
(Appendix G). .

3.3.2 Design Event Hydrographs

The runi-off hydrographs obtained from the hydrology model using the factored DIS with the ultimate
catchment development condition were used as inflow hydrographs to the MIKE11 hydraulic model as
described in the next chapter. Peak flow discharges obtained from the WBNM hydrology model for
design events 2, 5, 10, 20, 50 and 100 year ARI at sub-catchment outlets are included in Table Hi in
Appendix H.

Ly
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Table 3.2: Factored DIS discharges & Comparison with FFA Discharges

85

Nemies Road

UDIS 102.7 96.8 75.8 54.7 56.2 42.8
FDIS 87.3 77.1 652 56.2 472 34.2
FrA §7.1 776 65.2 55.9 46.5 33.8
Difference(%) -0.23 0.64 0.00 -0.54 51 -1.18
T UTurnmilk Street ' o
UDIS 148.2 131.0 109.1 80.8 61.3
FRIS 126.0 1113 93.8 . _67.9 49.0
FFA 12540 1110 93.0" .0: CL67.0% 49.0
Ditference(%a) -0.80 | -0.27 =086 125 1134 0.00
B : Padstow, Road: 5 L : : . :
UpIsS 2179 1916 . 1590 135.0 116.8 877
FDIS 185.3 1636 1367 . | 1175 98.3 70.4
FFA 188.1. 7| 1688 L1431 | 1233 102.83 73.1
Difference(%) 149 o 3.44 44T - 470 4.38 3.69
T | Greeniwood Street. o
UDIS Lo T ess8 ) 5808 | 4819 410.1 355.2 2672
FDIS .~ 5600, | 4936 |- 4145 356:8 298.4 213.8
FFA . . | . 5584 | 4998 .| 4222 3623 3023 < 2156
Difference(%) & 03290 % "1.24 1.82
il e e Ol Cleveland Roads IRETRE S :
UDIs " ST 635.1 528.1 291.3
FDIS B 61177 3308 454.2 396.1 3263 233.1 .
FEA. 76018 3370 4533 396.8 328.4 2414
Difference(%)* -1.65 -3.52 -0:20 0.18 0.64 3.44

* : Percentage difference between FPA and FDIS discharge
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4.0 Hydraulic Modelling

4.1  Design Event Model Setup

The MIKE11 model developed in the calibration stage was adopted for design event modelling, with
appropriate modifications, to represent the design event modelling situation. The modelling scenario
adopted is based on the existénce of waterway corridors with riparian vegetation and is described in
detail in the sections 4.2 and 4.3 below. Cross sections in the MIKEI11 model were alteled to include:

s  Minimum (vegetated) Riparian Corridor (MRC) widths . - B
s Waterway Corridors; the effective flood storage and flow comzeyance W1dths were altered to

match the wdterway corridor limits

Design inflows for each event were obtained ﬁom the hydrology model for the ultimate catchment
‘development condition and apphed to the Mf‘(E I i modul as node b@undames and point discharges.

4.2 Waierway Comdors

Waterway comdors are an mteglal paﬂ of the Councﬂ s Planning Scheme for Brishane and are
described in the Brlsbanc Cﬂy Plan (7000) as:

“The corridors d{p{ggafd"}vatef'way indicated on the Planning Scheme maps. These corridors are
defined by:

s A flood regulation line (FRL)

o 4 local plan environmental corridor or a waterway corridor (WC)

o A waterway.corridor defined in a stormvater management plan

o Aswaterway corridor defined in a waterway management plan.

If more.than one of these is available for a particular waterway, the largest applies.

If there is no FRL described in a local plan, SMP or WMP, @ 30m distance measured on each side
from the centre line of the waterway, ” would apply (BCC 2000, vol. 1, ch.3, p.75).

These corridors identify zones where water flow, water quality, ecology and’ open space, and
recreational and amenity valies are to be preserved and/or managed in an ecologically sustainable
manner.

The presence of waterway corridors’ has been incorporated in the MIKEL1 model by superimposing
the corridor extents over each model cross section and in(:'o;lpOrating vertical walls to exclude the
conveyance and/or storage characteristics of the watercourse beyoﬁ'd the limits of the waterway
corridor. Essentially, this practice assumes that filling and development will ultimately occur beyond

the boundary of the waterway corridors.

! The location of the majority of waterway corridors along major creeks coincides with that of flood regulation
linés. Where the waterway comcior is Wlder thanthe FRL, modelling has been based on the width of the FRL

only.
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4.3  Minimum Riparian Corridor

Vegetation, which exists along the banks of a watercourse, is known as riparian vegetation. It is a key
contributor to waterway health acting as a buffer between the waterway and the adjacent lands. A
well-vegetated riparian zone can improve water quality by filtering overland flow and reducing
erosion zﬂong creek banks. Shady trees protect vulnerable organisms from extremes of temperature;
root systems and woody .debris become habitat for fauna; and organic matter sustains aquatic food
webs. Vegetation also provides habitat and forage for fauna and adds to aw,wafér’\"zvj‘ay’s«recreational

value.

This study calculates. anticipated flood levels assuming a miﬁihium Végétateﬁ“ ripafian corridor width
along the entire creek system. The hydraulic investigation does not i any way unply that Council is
planning to establish a minimum riparian vegetated comdor Wldth in the creek. catchmient. The
minimum riparian vegetated corridor 1s modelled solely in Lecagmtxon that at someé specified time in
the future, revegetation may occur, either through na’curai iegeneratmn or as a result of human planting
prograims. The 1esuIts of thls modeﬂmg are mtended to ensure that the habxtablb floor levels of

Minimum riparian c‘éfﬁdors *ha;{'fe beén"éipplied‘ "é't"b main branches of all reaches modelled in the
hydraulic ‘model, The mxmmum rxparxzm corridor was simulated as dense vegetation by applying a
‘Mamning’s n’ valge of: 0, 15, extendmcr from the top of the low flow banks for a minimum width of
15m on both sides of the creek Where there was no obvious low flow channel, the vegetation was ¢
applied at the anticipated’ ol year ARI flood level on the basis that this size event is generally contained
within the bed and barks of the creek. Where the existing Manning’s n value of the cross section in the
vicinity of the MRC was higher than 0.15, the existing value was not altered.

4.4  Results

441 Flood Levels

Modelled design everit flood levels along the Bulimba Creek, Mimosa Creek and Bulimba Creek-East
Arm and a few of its tributaries were obtained using the MIKE11 hydraulic model. In addition flood
levels are reported for the Garden City, Padstow, Kianawah Park, Minnippi and Murarrie bypass
branches on Bulimba Cr'eek'. Flood informatioﬁ for three other main tributaries: Newnham Road
Tributary, Philips Cieek and Salvin Creek are derived from three separate flood studies and are
included as Reports D, E and F. Estimated peak flood-levels for ultimate -catchment. development
conditions, with the presence of minitmum riparian cotridors and waterway corridors/flood regulation
lines, are included iri Table 11 of Appendix I Cotresponding peak flood discharges for the design
events are tabulated in Table I2 of Appendix I

Flood Inundation Extents have been included in Appendix J for the 2, 5, 10, 20, 50 and 100 year ART

gvents.

Minimum Energy (ME) culverts under the Gateway Motorway south of Wynnum Road were modelled
in the Minnippi bypass branch in the MIKE11 hydraulic model. Flow through these culverts during
' 8
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large flood events may result in higher tail water levels to the Kianawal Park branch, which joins the
Minnippi bypass branch inumediately downstream of the Gateway Motorway. Therefore flood levels
in Kianawah Park branch may be affected by backwater in the Minnippi bypass branclh.

4.472  Hydraulic Structure Reference Sheets

The hydraulic structures (bridges and culverts) modelled in the hydraulic model, and their details are
presented in Appendix K. These sheets describe the maodelied structure geomchy and ifs assoclated
hydraulic characteristics assuming ultimate caichment developiment condxtmns The oeomeiry details
of the bridges and culverts vere taken from the records of anbane Cify Councﬂ Department of Main

Roads and Queensland Rail engineering drawings.

In each hydraulic structure reference sheet, a-tdble dlsplays the hydrauhc charactenstlcs of the
structure as derived from the MIKEI1 hydxauhc rnodel for the 2 year to 100 year "ARI event. These
details include peak flow rate, peak floed Ieve[ upst am of thﬁ stricture and afflux and peak flow
velocity through the structure- for each ARI event A lecenl photogzaph of ‘the structures is also
included with most Sheetb ‘ NP a

,,,w'*
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1.0 Introduction

Bulimba Creek waterway, its Fastern Branch and Mimosa Creek were modelled using the MIKELL
hydraulic model as described in Reports A & B of this flood study. This model was developed to
derive design flood levels and inundation maps for the 2, 5, 10, 20, 50 and 100 year ARI events.
Separate HEC-RAS (steady state) models were also developed for three other tributaries of Bulimba
Creek namely, Newnham Road. Tributary, Salvin and Philips Creek Catchments: Design event
modelling results including inundation maps were examined to identify flood, liable areas in the

Bulimba Creek Catchment.

When examining the flood lable areas of Bulimba Creek 1t can be seén how successml modern town
planmng has been n keepmg the recent developrrfent away from the’Creek corndors and abowe the

It is no’c possﬂale to re-subdivide the c1fy when these standards Llange and therefore some areas an

exist as flood Tiable.

The Bulimba Creel(Flood Mztzgatzon Assessmem,rcpozt comments on the possible flood mitigation
measures that could Be apphed to the Buhmba Creek Catchment and scme of its tributaries. This study
specifically reconsiders the vahdzty of the mltmatlon proposals recommended in the previous Bulimba

Creek Flood Study (BCC,,\ 1992} and comments on their applicability.
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2.0 Flooding in Bulimba Creek

2.1 Assessment of Key Flooding Areas in Bulimba Creek

Imundation maps and peak flood levels derived from this Flood Study have been used to identify areas
where significant flood damage could occur. The results of this assessment are presented in Table 2.1,
The identified areas were then cross referenced with the flood mitigation recommiendations from the

Bulimba Creek Flood-Study, 1992 (BCES).

Table 2.1: Possible flgod affected areas in Bulimba Creek .~

Item |

1 Kianawali Park south of Wyrmum Road ~ngalpa Buliiﬁ‘ba'crr‘/eck Between. 20 and 50

9 Haihilton Street- “nd Boundary\ Su:eets \Iorth of - Bulimba Cresk Retween 20 and 50
W}aumm Road ngalpa : , :

3 Fursden Road and surroundmgs mn Carma Bulimba Creek Between 50 and 100

4 Altandi / Naldi Stréét Sire s’u&my Bank Bulimba Creek Less than 20

5 Springfield Street Mimiosa Creek Between 50 and 100

G Upstream of Kessels Road Mimosa Creek Between 50 and 100
Brandon Road weir

7 (435m. downstream from Brandon Road culvert | Bulimba Creek Less than 10
crossing)

2.2 Possible Reasons for Flooding

The advancement of reliable flood estimation methods has enabled flood risk to properties and the
community to be reduced through effective floodplain management strategies: As a Tesult
“Developmient Standards” based on design flood levels requiring floor levels to be above the 100 year
flood were first introduced in the 1980%s. Developments that were either constructed prior to that time
or been approved but not constructed were not subject to these standards and may have been built to

lower levels,

Formal Subdivision and Development Guidelines were not adopted within the Brisbane City limits
until 1897. Significant development occurred in Bulimba Creck Catchment after this time with most
having being built above the defined flood levels using flood information from the BCES. Thus, the
appropriate design flood immunity has been provided with most of these developments. This has been
a good example of Coutcil’s town planning controls providing an effective pro-active-flood mitigation
measure.  However, there still exist flood Liable areas where development had occurred prior to the

introduction of flood control planning measures.

=
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3.0 Potential Flood Mitigation Measures

3.1  Background

Flood mitigation activities are aimed at reducing flood impacts on the community and the
environment. The mitigation measures are generally categorised as non-structural or structural.

Non-structural measures rely on non-constructed activities including flood -warning systems, .
education schemes, planning controls and vegetation maintenance.: .

Structural initiatives involve constructed modification to the: creek/catcimmnt that auns to lower flood

levels: These techniques include:

» Increasing the size of the creek ch”mnel

roug ess

o \x

s Increasingthe channel ﬂow capamty by Imn.umsmo' constrictions.

# Increasing the channel “smoothness or reducmt

An alternative is to mmease Lhe ﬂood storag,e capacity (volume) of the ﬂoodplam as this tends to
attenuate the peak flow | rate i the oreck and thus reduce flood levels.

However, in lowering ﬂooa chels care is required to ensure that flooding i§ not simiply transferred to
another location. For example, lowering flood levels by improving flood capacity in an upstream
portion of a creek reduces flood storage. This. may cause increased flooding downstream., Alternatively
increasing flood storage by adding a detention basin will increase flood levels upstream of the basin
with the potential to cause the pfc:)blzemfth‘at is sought to be avoided.

3.1.1  Non- Stm‘cﬁn‘ai Méasures

Non-Structural activities aim to minimise ﬂood damage by reducing flood risk: The following actions

are non-structural mitigation measures:

e Flood forecasting and warning systems: Such systuns would help to 1dcnﬂfy inipending
stortas and keep the conimunity ready to take appropriate action and precautionary measures to
reduce their flood damage. The Bureau of Meteorology operates flood forecastmg on large
river systems, There is'no such flood warning system d@veloped for any creek at this time. The
“flash flooding”" nature of Bulimba Creek (i.e. short time between rainfall and resultant flood)

makes this service not viable at present,

o Flood Education by awareness campaigns: Flood education would help to raise community
awareness of possible problems, future impacts and actions. that should be taken in a flood
situation to help an individual reduce their own flood damage. As a first step individuals can
get information from a property-based “Be FloodWise Property Repoﬁ” This 18 prm’;ded by
the Brisbane Gity Council at no cost to residents.

' The Bureau of Meteoro}ogy Wi eb site (http//wwrvwe bom. gov.au/) definés “flash flooding” as that results from reldtively short
intense bursts of rainfll b Thunderstorms: - It can deposit exceptional amotnts of water over a small arga within that short
pcnod Flooding oceurs when soil absorption, runoff and drainage system cannot adequately disperse that intense raigifall It
is difficult to provide effective warming systéms because of their rapid onset,
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s Land use controls: These include adapting appropriate zoning controls, policies and puidelines

lo keep new development above the relevant flood levels

s Purchase of Flood Affected Properties: Purchase of properties with low flood immunity
remaves the damage altogether. A voluntary Home Purchase Scheme has been operational in

Brisbane since 2006 to purchase properties with low flood immunity.

s Creck Channel Maintenance: Creek channel maintenance involves removal or trimming plant
growth that may cause partial blockage to flood flows. Growth. of u(otlc ‘vities and other
vegetation may fowet the flood carrying capacity of a creek and may cause mcreased floodirig.

3.1.2  Structural Mitigation Options

These options adopt constructed altelatloms to the 01eek tQ ch:recﬂy reducc the depth of floodwater.
Possible structiral flood mltlgation op‘uons are hsted below.

/,/ ™
H

a. Impmvemeu’fs to Creek Chaanei to mcx ease ﬂuw capauty

The creek flow capa01ty can bé: mcreaged by widening, realigning (removal of bends) or deepening
the waterway anci by clsaxmg channel “bed and bank obstructions. Such improvements tend to
increase the flow veloczty and resuh in carrying the flow at a lower flood level.

However consldef:auon\_pceds to be given to two aspects of such a solutien:

s The lower flood depth also reduces flood storage and.thus may have the effect of
increased flood ﬂows and levels downstream '

s The hlahm velocities may cause erosion problems. The creek’s stable regime may. be
disrupted. If this is likely then the des1gn misst include measures to re-stabilise the
channel. In the past this was achieved by extensive (and expensive) maintenance plans
and rock and concrefe bank stabilization measures. Current environmental
requirements rénder such measures unfavourable and natiral channels are preferred,

During, major flooding events in natural creek. systems, the majority of flow is carried by the
 floodplain. Therefoxa toreduce ﬂoodmg using works in the main channel, extensive modifications
are requued This involves destruction of riparian habitats raising significant environmental
concerns. Thus main channe] widening is now rarely carried out.

b. Improvements to Creek Floodplains to Increase Flow Capacity

This is an expensive option unless the land is in public ownership as the costs associated with the
acquisition of land are likely to be high. Publicly owrned land, provided it is extensive enough to

carfy out 4 suitable scheme; may offer viable flood mitigation options.
c. Imiprovements at Bridge Crossings

Some older bridge crossmgs were designed without the current consideration of potential flood
1mpacts Sotne of these bridges may hé altered to reduce the flood impact. These works miay
include improving flow alignment of the approaching water and reshaping of wing walls and pier
leading edges. Replacing the entire bridge: generally only occurs if there is a need to realign or
otherwise upgrade the road as the cost of replacement most likely far outweighs the flood beneﬁts

derived.
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d. Floodplain Bypass

Flood bypass canals may have been built or occur naturally within a creek system and may help to
reduce flooding by providing additional waterway area. These flow paths increase the area
available to store and convey floodwaters, and facilitate fast release of flood waters from the area

of concern, thereby lowering flood levels.

A bypass floodway may help in the case of a meandered creek where it takes longer to drain
floodwaters to the mouth. Opportunities for the construction of a bypass ﬂoodway depend on the
site topography, geotechnical properties of soil, hydraulic Chalactensncs canomnental and
ecological considerations of the site, availability of land anci ﬁzture mamtenance requu ements.

A concern associated with this option is the hLehhood of transferrmcr the ﬂood pmblem from one
area to another as a result of the bypass If 4] mre are. already ﬂooded areas nédr the downstream
end of the bypass the acceleration of the ﬂow tends to 11101 ease ﬂood levels.

Bulimba Creek has a low flood- grachent m the area downsiream of Wynnum Road that has been
proposed as a channel bypass ‘area in the prwxous ECFS A lack of hydraulic grade would make

the channel meffectwe m trcmsferrmfr 1a1 ge volumes of flood water.

e. Detention Basms\

%

A detention basm IS a small scale reservoir wlhich provides temporary storage of flood waters.
These. systens atienudte ﬂoods by storing flood waters in the basin thereby reducing pt,ak flows
and flood levels. They are normally located in an upstream location of the catchment and regulate

the release of flow dowristrear.

Detentiori basins have inherent disadvantages requiring substantial land for flood storage, which
results in inundating land that was not previously flooded. There is also the potential, in long
duration or multiple peak rainfall events, for the basin to be filled to its full capacity in the early
parts of the storm. The basin is then rendered ineffective for flood mitigation purposes for the

remainder of the storm event. Detention basins may change the existing environmental systern of

the creek both upstream and downstream of the basin location.
f. Levees

Levees are constructed barrier walls which exclude part of a floodplain from a flood event in
protecting properties within the excluded area. Levee heights and formation levels are determined
on a variety of factors which include; physical limitations of the site, availability of finds, the
condition of the development that requires flood immunity and envirojumental considerations.

Levees may also promofe an unrealistic expectation of flood immunity to residents if the
associated drainage system fails fo operate effectively in a flooding event. There are two main
problems with levees particularly on small creek systems like Bulimba creek:

1. Rainfall that collects oni the protected side of the levee is unable to escape as the natural flow
path to the mair. watercourse is obstructed and accumulates behind the levee. There is a
reliance on the finictioning of any drainage system through the levee to operate effectively
during a flood event. The drainage system may however be compromised by blockage or the
malfunctioning of any dewatering pumps if present (eg: due to unforséen circumstances like

power failure).
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2. Tevees cannot be designed to eliminate all flood events. There is always the possibility of

overtopping once flooding exceeds the design capacity of the levee. A flood event that can
overtop the levee may occur or the levee could collapse or otherwise breach due to inadvertent
tampering. When this occurs flooding of the isolated area would be much faster than 1if the
levee did not exist. Behind a levee such flooding would be unexpected and that would result
in an unacceptable risk to life and significant property damage. Loss of life has a much higher
probability in such a situation and therefore levees are not a recommended mitigation measure.

¢. Flood Proofing to Existing Structures

Flood proofing involves raising existing structures above the” deszgna’ted ﬂood Ievel or replacing
the flood affected walls and flooring with flood tolerant matenals This will not stop flooding but
will reduce flood damage to the bmldmc structure and those contents that are. ralsed above flood
level. Tlus method is available to the home owner at the home ownex 's expense.

3.1.3 Flood Mitigation Jushﬁcaﬂon )

All flood mitigation schemes™ undergo a process ‘to, evaluaze the cost effeotweness of the scheme. The
cost -of the scheme; mcludmfr tle mmal LOI}Sl ,c,tzon cost and any ongoing maintenance cost,

compared to the savmos that could be cramed in teducmg both direct and indirect flood damage cast in
all future floods cxpected durmcr Athe Tife of the mitigation schcme In addition, environmental
consequences are assesseé A mxtigatlon project that is viable on economic grounds, whcre reduction
in flood damage is szreater than the cost of the schems, can fail the test if environmental damages are

unacceptable.

32  Flood Mitigation Measures Recommended by Previous Studies

Flood mitigation measures were investigated in the BCFS. This study initially identified twenty-one:

flood mitigation ‘options and preliminary benefit /cost analyses were undertaken to select. seven
potentially feasible options. These seven measures are described in Table 2 below. In the BCFS these
options were assessed against a set of environmental rules’ to determine their acceptability.
Subsequently two options involving the construction of detention basins in enviroimentally sensitive

areas were abandonied. The remaining five options were recommiended of these, two have been

completed. The other three, after further consideration, were ruled out on environmental amenity and

safety grounds.

Connell Wagner, 1992: Section G lists these roles and implications on flood mitigation.
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Table 2: Flood Mitigation options recommended in 1992 Flood Study

Cieveland Rznl br1d0fe crossmg upg orade to a larger opening.

Completed in 1994
2 Flood protection levees near Altandi and Coultis Streets | Not adopted as levees dre now not
Suimybank. considered as & viable mitigation
measure- i, Brisbane  to reduce
residéntial flooding (See 3.1.2.%)
3 Construction of detention basin in Toohey Forest Park” on, Nt adopted.,
Mimosa Creek. It requires constructing 150m long bund tara ,_.Incompahble Wwith ‘environment and
maximum height of 6m on Mimosa Creek;~north ‘of thé cotmunity, reqmrements
Griffith university’s eastern access road. Thls would mundatc i
6.5 to 7 ha of forest for perlods of one day LN
4 De weeding of Mnnosa C1eek Arom east of Klump Road o Completed in 2008
the confluence W{‘gh Buhmba Creek. The aim is{ to increase
flood - carrying 'oapamty “without., Wldespread clearing,
excdvation and chaxmehzatmx ”0 the Creek
5 Construction Of ﬂood piOtCthOIl bundb and associated | Not adopted.
pumping stations around Fursden Road. Levees were | (Refer 3.1.2.f & Item 2 above).
recommended ift Billaf Street, Wood Avenue, lower lying | ‘
“areas of Fursden Road and adjacent Caravan park off Creek
Road. (Bunds: of 2.5m maximum height with gentle side
slopes). Flood gates and pumping stations are proposed for
draining local stormwater.
6 Construction of detention basin in Mt Gravait Park. That | Not adopted.
involved constructing a bund to a maximum height of 7m | Incompatible with environmental and
adjacent to Clair Waux College and Hoad Street with a | community requirements.
spillway. During a flood about 7 ha of land would be ’
inundated up to a day.
7 Construct an overflow channel (above the tidal influence) just | Not adopted.

downstreani of the Gateway Arterial. Construction of 200m
wide, 350m long channel to bypass meandered section of
Bulimba Creek was recommended to benefit properties at
Fleming Road to morth of Wymmum Road and around
Greenslade Street in Tingalpa.(UBD ref. map 162: D6 to C5).

It is not recommended as an effective
option as discussed in 3.1.2.d.
Requirement for an archeological
survey and vegetation management
issues were identified in BCFS. It
would. also increase the tidal prism at
Highest Astronomical Tide levels.
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4.0 Conclusion

Structural and non-structural flood mitigation opportunities in Rulimba Creek catchment have been
assessed. The BCFS had investigated some favourable flood mitigation schemes for Bulimba Creck
Catchment and recommended seven mitigation options. Introduction ‘of detention basins for flood
mitigation in Bulimba Creek was rejected due to the incompatibility with environmental and
community requirements. -

Of the remaining five recommended options, possible mitigation schemes ('i'tem 1.;?11d'4') have already
beer undertaken as discussed in Table 2. Schemes which did-1 ) "1?06&&@ w\ér\e mainly due to

environméntal, amenity or safety concerns.

Introduction of bypass canals as flood mitigation meAsures were not recommended-as 1t is foreseeable

that this would transfer the problems downstream: to ’whefé\ﬂo&gﬁng‘vz}h“eady exists, Construction of
levees has inherent safety risks. M‘o;g_@ffébti{‘e‘non{str&qﬁurai. options for Bulimba Creek are available

as discussed. Ty

Non-structural methods-of flood, nijtigation for the remaining flood affected properties in Bulimba
Creek are ongoing."‘Réb‘ujl’dlhg or ‘redevelopmient-o these properties will ultimately lead to reduced

flood impacts.

5,

Town Planning and bulldmgcbntmis are the prmiary'mechanism to effectively reduce flood impacts
in the Bulimba Creck Catchment. : :
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1.0 Inotroduction

Newnham Road Trbutary (Newnham Creek) is a small tributary of Bulimba Creek located in
Mansfield on Brisbane’s south side. The Newnham Road Tributary Flood Study involves the hydraulic
analysis of the waterway from its confluence with Bulimba Creek to upstream at 215 Creek Road.
The study involves the establishment of a HEC-RAS liydraulic model to determine flood levels for the
open section of the waterway, The flooding results from this study will be used as the basis for flood

level advice to the public. Flooding events considered are the 2, 5, 10, 20 20 #nd 100 vear ARI

events.

Flcure 1.1 indicates the locality. of the creek and the extents of the open watel way for whicly the

model has been created.
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2.0 Catchment Hydrology

2.1 Catchment Description

The Newnham Road tributary catchment forms patt of the greater Bulimba Creek Catchment and
inchides areas withiti the suburbs of Mansficld and Mt Gravatt East. The contributing catchment area
of Newrtham Creek to the confluence with Bulimba Creek is approximately 3.8 km A portlon of the
catchment in the Mt Gravatt area is forested, whereas the remaining areas are urban residential and

commercial, with some industrial sectors at the lower end.

2.2 Creek Characteristics

The open-channel section of Newnham Creek i 15 apprommately L 91\m in length. Upstream of the
open chanrel sections is piped d1a111age lhlb pfpbd dlamage serwcczs thc ssurrounding 1us1fient1al and

conminercial areas.

hrce drop structures and a Stommwater Quahty
cation of each of these structures i$ glven in

Newnhzm Road trxbutaly contams AT cmssmosa
Implovement Devwe (SQID) A descnpuon of the”
Table3.1 % NN Y

5 ; N
X ’x S

At the 215 Czeak Road dcvelopment the waterway is an engineered rock- med channel. After:the
development it becomcs a, trapczcndal concrete-lined chamel until downstreani of 285 Creek Road
where an unilined channel begins. The unlined channel continues to: Bunnings Warehousc where it
becomes a concrete-lined channel for the Tength of the Bunnings War chouse’ bndges beforc reverting

back to an unlined. channel after the downstream bridge: This nilined channel contmues untll the

confluence, with Bulimba Creek and is generally not maintained with large areas- of fall reeds and
heavy veoetatlon The-‘trapezoidal concrete- lined channel séction feafures three hydrauhc drop-

structures.

The main channel base width varies from approximately 3m (in the concrete-lined channel) to 10m (in
the rock-lined and natural channel areas) and the depth varies from approximately 2to 4m in both
channels. The average bed slope of the creek within the study area is approximately 1.0 % (1 in 100).

2.3 Discharge Calculations

The discharges used in the HEC-RAS model were obtained from a combination of flow data adopted
in the previous HEC-RAS model developed by Brisbane City Council in 2001 and the 215, Cresk
Road Development HEC-RAS model. These discharges represent the expected Ultimate Conditions of

the catchment.

The previous BCC model had only one flow change location for the entire length of creek, From
review of the layout of the contributing stermwater drainage network it was apparent that there wetre a
rumber of significant inflow locations along the length of the drain and that the previous BCC model
was excessively conservative. Additional flow change locations were added to the current model to
further distribute the flow along the length of creek being modelled (refer to F. igure 2.1).
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The design peak discharges adopted are showr in Table 2.1,

Table 2.1: Adopted Peak Discharge

'\Iewnhaﬁa Creek Catchment Minor Inflow Points (Showing HEC-RAS Chainage)

Rigure 2.1:
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3.0 Hydraulic Modelling

3.1 General

The hydraulic analysis was undertaken using the HEC-RAS (Version 3.1.3) hydraulic modelling
software for stéady flow conditions. Section 3.2 details the setup and assumptions used in the

modelling. The modelling results are presented in Section 3.3.

3.2  HEC-RAS Model Setup

3.2.1  Cross Sections N

The HEC-RAS model for the 1.9 km study reacb wag c&inp;risé:‘d%of 77 cross-sections, as shown in
Figure 3.1. The cross-sectional data nsed-in the n)i:odeﬁl-_; was obtvé‘in\ed frm};f‘the following sources:

o
K

o
b i
}

s Bxtracted froin'the existing BCC and 215 Créek Road models;

s Extractéd from DTMSN (Digital "Te in-Models) made using BCC Airborne Laser
- Scalmmg (ALS)data, Wi%h .;X\i‘(‘)diﬁgatifm. made to the in-channel dimensions

® 4“Measﬁ;em§hﬁts taﬁgen‘ld}irmg;site visits to the area

® [feg,ignk}ﬁraw{ngs of thé"égﬂcreta—]ined.trapemidal channel and SQID stiicture

F

Cross scctions Wér_;'w‘_,intéii)olated within HEC-RAS at locations where the channel shape varied
linearly between cross sections. The source data used in each cross section is detailed in the HEC-RAS

model.

322  Minimum Vegetated Riparian Corridor

The vegetation along a waterway is called riparian vegetation. It is a key contributor to waterway
health, acting as a buffer between the waterway and adjacent lands, A well vegetated riparian zone can
improve water quality by filtering overland flow and reducing erosion along creek banks. Shady trees
protect vulnerable organisms from extremes of temperature; root systems and woody debris become
habitat for fauna; and organic matter sustains aquatic food webs: chét\atidn also pr‘ovides'habitat and
forage for fauna and adds to a waterway’s recreational value; However, many hydrological/hydraulic
studies have shown that increasing vegetation densities within a floodplain increases anticipated flood
levels. To date this perspective has discouraged the revegetation of riparian vegetation, especially in
areas known to be ‘potentially flood sensitive’ under existing vegetation densitics. However, the
Waterway Management Plan (BCC, 2003¢) process allows the hiydrological and ecological impacts of

riparian revegetation to be assessed and managed in an integrated manner.

This study calculates anticipated flood levels assuming a Minimum Vegetated Riparian Corridor
(MRC) width along the entire creek system. This hydraulic investigation does not in any way imply
that Council is planning to establish a width in the Newnham Creek Catchrment. The MRC 1s modelled
solely in recognition that at some unspecified time in the future, revegetation may occur, either
through natural regeneration or as a result of human planting programs, The results of this modelling

A
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are intended to ensure that the habitable floor levels of developments within the floodplain take
account of possible future revegetation. This type of forward planning is supported by Guidelines for
Flood Regulation Line and Minimum Fill Level Assessment (BCC, 1994).

A MRC was incorporated into the HEC-RAS modelling. A Manning’s ‘0’ value of 0.15 was used to
represent the MRC, which typically incorporates the main channel plus 2 distance of 15m either side
of the top of bank. The MRC is only modelled downstream of the SQID on Secam Street. This is due
to the remainder of the channel being largely concrete-lined with mdusmal and residential

developments adjacent the channel.

3.2.3 Manning’s ‘n’
For areas outside the MRC, the Manning’s ‘1’ values were obiamed Wlth 1cfez enceto a sife mspectmn
aerial photography and hydraulic roughness liter atme as’ per BCC. Natw a/ Channel Deszan Guidelines
(BCC, 2003). The Manning’s ‘n’ V’ilUBS used Werc as’ fo Iow

o Iu-chainel Areas: oo ; ’

= Concrete-hn'éd Channels n= O 015
= Natural Channei = 0040 (

! -\ Protection, n= 0.040
; Channel Are’x’ Immediately Downstream of Drop Structures = O 06
& Overbank Areas > :

o \Combmezi Grassed/Paved Regions, n'=0.025
B Conmete Areas, n=0.015 ' {
év“zqv,Raad Areas, n=0.016 h
% Shnibs and Scattered Trees = Light Density, n= 0.045

«  Shrubs dnd Scattered Trees — Light to Medium Density, n= 0.06

The Manning’s “n* values downstream of the hydraulic drop structures were increased from 0. 015 to
0.06 to simulate the turbulent and unstable water profile that is e‘(peuted to ocour from thls structure,
The Manning’s ‘n’ values return to 0.015 for the concrete-lined channel shcrtly after hydraulic drop

structures.
3.2.4  Hydraulic Structures

Within the model there are 15 hydraulic structures (6 bridges, 5 eulverts, 3 drofa-'stmcfur‘es and 1
SQID). The configuration of each of the structures is given below inTable 3.1. ‘
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Table 3:1: Hydraulic Stracture Details

5% @'1650 mm plpéd culvert:
749.0 Unformed Road structure Sizes and invert levels were assuined due to lack of survey
and design information.
3710 Secém Street SQID Crosg-sectiong fromi *as constructed dramnvs
S » Refer to plan W10273/2
934.0 ‘Secam Stréet structure | 3 / 2400.% 2400 nim RCBCs e
7 95%9.0 F ) ““Access’Road stincture: ! 5 X @1800_,11}‘111_ plped cu{vc{t.
1029.0° .. Devlan Street structure 5 x 1800 mm pipe(fglpul’x?éi{‘_; ‘*<1
1248.0% e ‘ ;
1120 . 3 Bunnings Warehouse 3 X IOm Bndges s :
. 113.0'0 o strictiwes S1zes and mvert Ievels WEre bascd ot hand measﬂrements
1345.0 'Newpi_:am Road structure 4 X @1800 i plpcd culn ert
- 15830 285 Creek Road strugture, | 1 X ZOm Bndgc i
17529 3 drop-structures, beétween 213; esxgn dr wines:
P aAWINE,
1690.9: Crcek Road’and 2835 Creck '
S . t 5 w835 10 d W8357/11.
16430 Rbad S T'\Refcr 0 p fans WSJ 7/3 710 and W8357/1
1785:4. 215 Creek Road structure ] 12 ZDm Amh Bridge. :
» < AUAN L ~Sizes and invert levels were based on hand measurements
R RS ITAY DN 3 dee, ‘
1831.0 315 Crdek Rolad shructiive. | % 10 Footbride:
- ’ B, e Sizes and invert levels were based on hand measurentents. -

The cross-sections at Chainages 1253 and 1243 have been aligned parallel and positioned upstream
and downstreain of the crossing. As the alignment of the crossing is not perpendicular to the flow
direction, the “skew" option was used 1 in the HEC-RAS model to reduce the cross- -sectional area. For
hydraulic structures cortaining ha_ndralls, full blockage of the handrail was assumed in the model.
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3.2.5 Boundary Conditions

Peak discharge was used as the upstream boundary condition at Chainage 1880. A number of “flow
change” locations were added to represent the increase in discharge in the downstream direction due to

lateral inflows over the 1.9 km length of creek.

At the downstream boundary a “known water level” was used for each AR event. 1?},1@-'éiigpted values
are shown in Table 3.2, these flood levels were extracted from the MIKEL1 u;g.deif aﬂqg,ité’ calibration

and verification against historic events.

Table 3.2: Downstream Tailwater Level

2 year - A :
5 yeaf v 10.09 [7 yeat ARI event n Bulm’:ba Creek)
10 year IO 56 (5 yeat ARI event m Buhmba Crcek)
20 year e
50 yeag,_‘/ww" "J‘ 1 09 (20 yem ARI event m'ﬁnhmba Creek)

100 yéis.g ENETS 42 (50 year, ARI event in Bulimba Creek)

33 Modéz;mfg:ﬁééﬁks

3.3.1 General

The HEC-RAS model was run for the 2, 5, 10, 20, 50 and 100 year ARI events. The complete
tabulated results are shown in Appendix I-2 and the flood level and velocity results are discussed

separately in Sections 3.3.2 and 3.3.3 respectively.

From the results, it is apparent that the bank full discharge of the main channel is quite variable and
ranges from less than 2 year ARI to the 100 year ARL The reach pwdommanﬂy containg sub-critical
flows for the full range of ARI events modelled. However, super critical flow is present at the drop

structures in the conérete-lined trapezoidal channel.

The results show that during the 2 year and 5 year ARI events, liydraulic. jumps occur at drop-
structures 1 and 2. This may not happen in reality but the hydraulic jumps have minimal effect on the

caleulated flood levels,
3.3.2 Flood levels

The flood level results for the six ARI events modelled are shown in Table 3.3. The bracketed figures
represent the head loss at the hydraulic structure. The respective flood inundation plots for each ARI

event are shiown'in Appendix J.
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Fable 3.3: Flood Level Results

HEC*RA\S ¢ ;;.; ; age

1880.0

1873.0 741
1866.0 24.0
1860.0 237
1854.0 237
1847.0 737
1841.0

1834.0

1828.0

1821.0

1815.0

1868.0

1802.9

1795.0

17900 g

1789.0

1788.8

1782.0 227 23.1 3.

1777.0 527 232 734 336 238 241
1771.0 22.7 232 234 73.6 23,8 24.1
1765.0 227 231 734 336 3.8 741
1759.0 2.7 231 23.4 736 738 741

223

22.1

1526.6 156 3001 04| 206 208 71.0
1411.6 193 19.9 701 202 704 20.6
1366.0 192 19.8 20.1 20.2 20,5 20.6

Bulimba Creek Flood Study - Report D: Newnham Road Tributaty Flood Investigation:
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3170 | 180 | 183 | T s | 197 | 200
1282.0 75 | 183 156 180 9.7 300

621.0 5.7 2.9 131 132 34 135
298.0 12.0 25 | 124 2.5 27 128
300.0 BENTRE 0.1 106 | 108 11 114

Inundation and flood immunity lévels for each of the structures are given below in Table 34.
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ffzble 3.4: Styucture Inundatmn and Fiood Emmumty fev eEs

Unformed Road 15.00 2eyr go0 | 031 | 045 | 053 | 067 0.75
Culvert ‘
Secam Street 16.00 2oyt 037 | 030 | 054 | 067 | 089 1.02
Culvert
Access Road > ; oy 4
ess 16,20 2- 004 | o 0.80 - | o, LI 12
Culvert 6 <2 > 50 ol PR =
Devlan Street 17.48 2y 0.5] | 038 0,97 1.09
Cu_lvert ‘
Bunnings D/3 18,74 207 ot | w057 | .0.32 0.59
. Bridge . A Y
Bunnings Middle 18.99 20-yr 124 | 075 0295 031 0.80
Bridge e AR G S S R
Buiinings U/S 19.70 20yr | T8 <130 | -098 | 076|004 | 038
- Bridge i ‘
Newnham Road 1251 2ye | Lr2N] o032, | 0.68 | 0.97 1.12
Culvert (seuth entrance) | 7 7 LD o
285 Creek Road 22,00 | Sy | | 86 |75 030 | 052 | 064
Bridge : 5 / j o » |
215 Creek Road g ‘ g
TIEAG, N 511 | 08 | 061 | 039 | -007
Aryeh Bridge 17 £ ) B :
215 Creek Road |~ i&;so >100-54 AT 118 | -0.84 | -0.67 | -0.55 | -0.38 -0.06
Bootbndge ' % Yl ‘

Note: The fi szures m Itahc:a mdlcatc the Hood water Tevel below the deck level

There are four Ioc:atmns where in theory a hydrauhc jump occurs within the trapezoidal concrete-lined i
channel. As expectcé ﬁn ee of these locations are at the hydraulic drop structures. The fourth location

is at the downstrear end of the concrete-lined channel where the channel type changes fromi concrete-

lined to the less efficient natural channel. The modelling shows that the hydrauhc Jumps will
g«:ncraHy be “flooded® out due to the turbulence of the water across ‘the jump. This will result in a
more stable water level profile. The longitudinal profile from the hydiauhc model is shown in Figure

3.2

3.3.3  Inundation Mapping

The flood immunity at various locations can be observed from the flood inundation plois presented In
Appendix J, It should be noted that the elevation data used as the basis for. the inundation mapping Is
dated to 2002. Tt does not necessarily accurately depict the present day surface elevations at the
upstream development (215 Creek Road) where construction was completed after 2002, Therefore
intndation ines corresponding to that location is represented by a dashed line on the flood inundation

plots.

The flood iniindation plots show that the 215 Creek Road development exp erienees inundation during
the 50 year and 100 year AR events. Creek Road is inundated during the 10, 20, 50 and 100 year ARI
events, with similar results at the Newnham Road intersection. The Bunnings W arehouse main carpark
is flooded during the 100 year ARI event while the rear goods storage area shows mundation duting
the 50 and 100 year ARI events. Further downstieam, Secam and Devlan Streets show: inundation
during events larger than a 2 year ARI. Downstream of the SQID all flooding is confined to open
space reserve and no properties are affected.
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3.3.4  Velocities

Table 3.5 indicates the peak average velocities within the main channel for the length of creek

modelled.

Table 3.5: Velocity Resulis

1576.0 42 4.8 3.8 3.8 4.1 3.3 .
1526.6 2.1 2.1 2.0 1.9 1.7 1.7
1411.0 14 15 17 18 1.9 1.9

14
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 Average Velocity (mls)

" 1366.0 . , ,
28 3.4 3.5 3.6 3.0 2.5
22 74 2.6 2.7 2.4 25
s 16 17 I8 1.7 1.7

879.0 0.6 0.8 0.9 1.0 1.2 1.3

The velocities are quite varied along the length of the study reach. This is predominantly because of
the many different channel types and the presence of numerous hydraulic structures; such as weirs,
drop structures, bridges and culverts.
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The engineered rock-lined channel within the residential development at 215 Creck Road (Ch.1880 to
Ch.1759) contains velocities ranging from approximately 1.3 m/s to 2.3 m/s. A 0.7 m drop in the
chamnel invert level, upstream of the Arch Bridge, causes a spike in velocities. At this location the
velocities reach up to 3.7 m/s. The flow is predominantly sub-critical within this reach of the creek.

Within the trapezoidal concrete-lined channel (Ch.1753 fo Ch.1527), there are numerous. spikes in the
velocity profile due to the presence of the hydraulic drop structures at the Chainages 1752. 9, 1690 and
1643. As a result, the velocities range from approximately 1.4m/s to 7. Om/s.

Within the short lenoth of natural channel between the concrete-lined channels (Ch 1327 to Ch.1282),
the velocities are gencrally back to below 2m/s, apart from Immedm‘ceiy d “Vnstream of the Newrntham
Road Culvert. The flow is almost entirely sub-critical within thxs length of creeL ’ :

The next section of Newnham Creek consists of, a concrete-hned channel (Ch 198? to Ch 11”7) The
velocities in this section are slightly higher than those 111 the natuml channel segment, ranging from
approximately 1.5m/s to 2. 9mys. T he flow i, EhlS sectwn 1s sub- -¢ritical.

vir
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4.0 Conclusion

BCC City Design Flood Management have undertaken hydraulic modelling of Newnham Creek using
HEC-RAS (Version 3.1.3) for steady flow conditions. The hydranlic modelling assumed the presence

of Minimum Riparian Corridor (MRC) from immediately downstream of the Secam Street Stormwater
Quality Improvement Device (SQID) to the confluence with Bulimba Creek.

The new model was created using the previous BCC HEC-RAS model combined- wﬂh the 215 Creek
Road Development model (containing field survey taken in 2002) and updated with Alrbome Laser
Scanning (ALS) data and hand measurements taken during site visits. The exterifs of the model were
from immediately upstreamn of the 215 Creek Road residential’ development to the conﬂuence with
Bulimba Creek. The model incorporated 15 hydrauhc structules (6 brldves 5 cuherts 3 drop-
structures and 1 SQID device). e

The results of the hydrauho modc:lhng mdlcqtc tbat N 5
e The Access Road has 2 very low ﬂoodmg mmmmty ov ertoppma in the 2 year ARL event;
Secam Street; Dev[an Stract irewnham Road And the Unformed Road have low flooding

]

mmumty, all Geing overtoppe

o The 285 Creek Road Access Bn gehas.a )rage flooding immunity, being only overtopped in
the 10 year, ARI event‘ R

a The Up Stmam (U/S) . Middle aud Down Stream (D/S) Bunnings Warehouse Bridges (Ch.
1248, 1160 and 1131 respectively) have high flooding immunity, with the deck only
overtopped in the 50 year AR event;

s The 215 Cn,ck Road Footbridge and Arch Bridge have flood imnmmnities greater than 100
year ARL

The flood inundation plots show that:

e The 215 Creek Road development exhibits inundation during the 50 year and 100 year ARI
gvents:

e Creek Road is inundated during the 10, 20, 50 and 100 year ART events, with similar results
at the Newnham Road intersection;

e The Bunnings Warehouse main carpark is flooded during the 100 year ARI event while the
rear storage area shows inundation during the 50 and 100 year ARI events;

e Secam and Devlan Streets show inundation during events larger than a 2 year ARI; and

o Downstream of the SQID all flooding is confined to open space reserve and no properties are
affected.

The velocities are quite varied along the length of the study reach in all events. This is predommanﬂy
because of the effects of hydraulic drop-structures, concrete-lined and natural chaunels and the MRC.
The tainimum velocity, which is in the vicinity of 0.4 m/s, occurs in the SQID structure. The
maximuim velocity, which is in the vicinity of 7.0 m/s, occurs in the trapezoidal concrete-lined channel
ii the 100 year ARI event at the hydraulic drop structure located at Ch. 1690.

Bulimba Creek Fiobd Study - Report D: Newnham Road Tributary Flood Investigation
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1.0 Introduction

The investigation involves the hydraulic analysis of the waterway section of Phillips Creek between
Birdwood Road and Creek Road.  The study involves the establishment of a HEC-RAS hydraulic
model to determine flood levels and ﬂoodmg chdrdctenshcs Flooding events from the 2 year ARIto

the 100 year ARI have been considered.

Historically, there has not been a hydraulic model for Phillips Creek” Howevel, early in 2007 a
HEC-RAS model was created to assess the floading jmpacts of two blkeway bndges in the vicinity of
Creek Road. The hydraulic model used in this mvest1gat10n extended ﬁom Creek Rdad to Gallipoli

Road.

For this mv&stlgatlon the HEC—RAS model was extendeci ﬁn’ghm from Gallipoli Road to erdw ood-

N

a‘pnel is plped Fxgure 1.1 indicates thc locality

Road. Upstream of Birdwood Road’"ﬂié old creek’ :
of the creck and the extent of the waterway for Wthh the model Has been created.
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2.0 Catchment Hydrology

2.1 Catchment Description

The Phillips Creek Catchment forms part of the greater Bulimba Creek Catchment and includes areas
within the suburbs of Camp Hill and Carina. The contributing catchment ared’ to Creek Road is
apploxmnately 3. 6km and is indicated in qure 2.1. The catchment faﬂs from an elevation of
The catchment is effectively developed and a 51gn1ﬁca11t pomcn of the uiﬁper ca‘fchment i forested
whereas the middle and lower sections are predommanﬂy urban resldentlal Wxth somc green space

adjacent the waterway.

2. 2 Creek Charactens’ucs

Hydraulic modelling. of Phﬂhps Cwek has been undertaken using HEC-RAS (Version. 3.1.3) for
steady flow conditions;-to as total lengt ) of approxnnately 1.6 ks as a part of this investigation, The
main ch'mnel wxéth vames from approxmlately 10 to 20m and the depth varies from approximately
2'to 4m. Thu avezage bed siope of tht: creek within the study area is 0.6 % (1 in 167).

Thie analysed secﬁo ot the Phl ips Creek waterway extended immediately downstream of Birdwood
Road to the upstleam side of Creek Road. Within this reach, the creek passes through two road
crossings. The first crossing is at Anzac Road and the second at Gallipoli Road. Further downstream
there are two proposed bikeway bridges, one across Phillips Creek and the other across a tributary
channel. The creek forms part of a large valley and there are no distinctive floodplains associated with

the creek:

Upstream of Gallipoli Road, the creek is in a somewhat natural condition and flows through open
space parkland witl private properties at close proximity on both sides. The over-baiks are

characterised by maintained grassed areas with scattered large trees.

Downstream of Gallipoli Road, the creek is heavily vegetated with weeds, shirubs and established
trees. The low flow channel mieanders within the overall creek cross-section within this reach of the

creek.

The section of Phillips Creek immediately upstream of Creek Road within the Belmont Specialist
Centre property was re-aligned in 1984, as part of a development approval. The-creek was effectively
straightened and was considerably shortened, increasing the gradient of the creek. The creek was
further re-aligned in 1998, again as part of development within this property.

Downstream of Creek Road the waterway has been piped underneath the Carindale Shopping Centre
and Old Cleveland Road, Downstream of Old Cleveland Road the: waterway passes through a
Stormwater Quality Improvement Device (SQID) then on fo Bulimba Creek. Modelling of this
complex section of waterway downstream of Creek Road was outside the scope of this investigation.
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2.3 Discharge Calculations

The Rational Method was used to determine the peak discharge at three locations along the 1.6 km
creek length. The peak discharge was used as input into the steady state HEC-RAS model. As
calibration datd is not available for this creek it wasn’t deemed necessary to undertake more rigorous
analysis involving hydrologic modelling. Calculations were undertaken for the 2, 5, 10, 20, 50 and
100 year ARI events and were based on “Ultimate” catchment conditions according’ fo the current City
Plan (2000). The calculations assumed an impervious area percentage of approxnnately 35%.

The input parameters and results of the Rational Method calculatxons are\‘shown in Tabie 2.1. Further

details of these calculations are presented in Appendix L.

oy

Table 2.1: Adopted Peak Discharge

44.1 53.5 |- 634 85.1 994

&
e

At Anzac Road - 275.0,
At Gaﬂip;{iﬁ Road ™™ 285“;\8
AtCreckRoad | 3614

45.2 543 | 660 86.4 101.0
341 | 499 | 602 73.8 96.8 113.0

g
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3.0 Hydraulic Modelling

3.1  General

The hydraulic analysis was undertaken using the HEC-RAS (Version 3.1.3) hjyd1au£ic modelling
software. Steady flow conditions were used as it was considered that flogd storage effects and
attenuation due to hydranlic structures would be nunimal. Also, this methodology wés consistent with
previous modelling undertaken for the bikeway bridges. S

There are no hydrometric records for Phillips Creek; therefore the model Was unabIe to be verified

against historical storm events

Section 3.2 details the set-up and assump’aons used i the modeﬂmg The modellmv results are

presented in Section 3.3.

3.2 HEORAS Model Set~up

321 Cross Sectlons

The HEC»RAS model f01 the 1.6 km length of creek was comprised of 21 cross—«sectlons ag shown in
Figure 3.1.

The cross- sectmn data for the thodelling was obtained from the fGIIowmg sources:
s From Chamages 4 to 966, the cross-sectional data was pnmarﬂy obtained from December 2006

field survey, spot levels
s ¢« From Chamageb 119 and 125, the cross-sectional data was obtained from a DTM (Dlgltal Terrain

; Model) of the December 2006 field. SUFVEY. .
o From Chamages 1066 to 1580, the cross: -sectional data Wasg- obtamed from a combmanon of
December 2006 field survey spot levels and BCC Airborne Laser Scanning (ALS) data.

The HEC«RAS model- extents are from immediately downstr eam of Bu dwood Road (Chamage 15 80)
to 1mmedlately upstream of Cre{,k Road (Chamage 4)

322 W'Lterwéiy Com’dbr _

A waterway corridor was incorporated mto the HEC-RAS modelhng The waterway comcior was
taken from the most recent 1egu1atory mformatmn from Clty Plan (2000) and is also mdmated n

Figure 3.1.

323 Mamzing’s ‘n’

A Manning’s ‘n’ valuc of 0.15 was used-to rcpresent the Minimum R1panan Corudor (MRC) which

t}plcally represents a distance of 15mi either side of the bank of the : main channel

Far areas outside the MRC; the Manning's ‘n’ values werg obt__ai'rj;&dwith. reference to a site inspecﬁdn,
aerial photography and hydraulic toughness literature. A Manning’s “n” value of 0.05 was generally
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used for the main channel. Upstream of Gallipoli Road, Manning’s ‘n’ values between 0.03 to 0.06
were used to represent the over-bank areas. Downstream of Gallipoli Road a value of 0.08 was used

to represent the over-bank areas.

3.2.4 Hydraulic Structures

Within the study area; there are three crossings over Phillips Creek:

e At Anzac Road (Chainage 1387) the structure consists of a5 @ 1800 mm plped culvert
s At Galhpoh Road (Chamage 1234} the structure also cons1sts of a 5 / 71800 mm plped culvert.

¢ At Chainage 122 there'is a proposed low-lc\«el bikeway brxdcre whxch has been. included in the

model.

The cross-sections at Chamages 119 125, 1 1246 1377 and 1396 have been aligned parallel and
positioned upstream / downstream of the cmssmgy As the alignment of all three crossings. is not
perpendlcular to the flow dn*ectxon ﬁhﬁ skew, optmn was used in HEC-RAS modcl to reduce the cross-
sectional area. Aﬂ hydrauhc strucml ¢s were modelled assuming full blockage of the handrail and the

Enercry Equatlon results were adopted

325 Bounﬁalﬁ?'bondiﬁons

At Chainage 1580 of the HEC-RAS model the upstream boundary condition was represented by the
peak discharge. To represent lateral inflows along the 1.6km length of creek; the flow was increased

in the downstream direction at these locations.

At the downstream boundary a known water level was used for each ARI event. The adopted values

are shown in Table 3.1 and were obtained from the Draft Design Report for the Phillips Creek Sewer »

Stabilisation Wor. Is (ZOUL), which mvesﬁgated a section of the creek upstream of f Creek Road. The2(
year ARI event flood level was riof available, so it was mterpolated at this location. As thecreek hasa
reasonable longitudinal bed slope, any accuracy limitations with selection of the tail water level will

only mﬂuence flood levels locally upstream of Creck Road.

“Fable 3.1: .Do‘wﬁstreamT ail water Level

2 year 8.4
" 5 year o 92
10 year 9.5
20 year v9.8
50 year 102
100 year 106

Brilimba Creek Flood Stady - Report B Philips: Creek Flood Investigations
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3.3  Modelling Results

33,1  General

The HEC-RAS model was run for the 2 year to 100 year ARI events. The complete tabulated results
are. shown in Appendix -2 and the flood level and velocity results are discussed separately n
Sections 3.3.2 and 3.3.3 respectively. Section 3.3.4 shows a comparison between the current 100
year ARI level used for flood planning purposes and the results of this study l

From the results, it is apparent that the bank full discharge of the mam (,hafmel of the creek is less than
the 2 year ARI and the flow is sub-critical for the full range. of ARI ev,ents modeﬂed ‘

e

3.3.2 Fiood levels

Anzac Rd Culvert
1377
1329
1246
Gallipoli Rd Culvert
1222
1130
1066
966
861
718
554
417
374
328
214
v C125
"Proposed Bridge

119
4
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From these results, it is apparent that:

= Both Anzac Road and Gallipoli Road culvert crossings have very low flooding immunity.

o Anzac Road has-flood immunity of between 2 vear to 5 year ARl and Gaﬁipoli Road has flood
immunity of approximately 2 year ART.

e Apzac Road is inundated by approximately 0.50m in the 5 year' ARI event and 1 85m in the 100
vear ARI event. -

¢  Gallipoli Road is inundated by appr ommateiy 0.7m in the 5 year ARI evem and 1. 80111 in the 100
yvear ARI event: - - ;

The proposed low-level bikeway bridge at Chainage 122 i§, mundated by all ARI cvents modeHed In
the 2 year ARI event the bridge is mundatcd by approxxmately 0. 55111 ind in the ]OO yéar ARI event
by approximately 2.5m. ;

333 Velocities

Table 3.3 indicates-the p‘égk avérage %él‘cqiﬁ%s xyithili. the midin channel for the length of creek

modelledlm

Table 3.3: Velocity Results|

1580 .
1533
1464
1396
An7ac Rd Culvert -

1377

1325

1246
Gallipoli Rd Culvert

1222

1130

1066

966

861

718

554

417

374

328

214

125

Proposed Bridge
119
4
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There is a wide range of velocities along the length of the study reach. The minimum velocity, which
is in the vicinity of 0.83m/s, occurs at Chamage 1464 in the 10 year ARI event. The maximum
velocity, which is in the vicinity of 3.63m/s, occurs at Chainage 374 i1 the 100 year ARI eventl.

During an inspection of the site it was observed that downstream of Gallipoli Road there were a
muimber of locations where erosion was occurring on the outside of bends within the main channel.
Whilst bank erosion is a natural occurrence in creek systems, the degree’ of bank erosion would
suggest that tle creek has still to reach equilibrium conditions. One of. thLSS Iocanonb is in the vicinity
of Chainage 966 and another is in the vicinity of Chainage 214 E«:cessweiv ‘high Veloutles are not
reflected in the HEC-RAS results at these locations. This i ‘Inost, hkﬁly because the modeﬂmg doesn’t
consider the current conditions, but rather considers the ﬁlture ﬁood planmnv scenano (MRC and

waterway corridor) where velocities would be ]ower tban GXIStmg

334 Comparison wﬂzh Current Flood Plannmg Levei

i
i e

As there is no existing hydrauizc model for the creek the current 100 year ARI levels used for flood
planning purposes are based on the! mgheqt recorded flood level' plus 0.7m. A comparison between
this level and the Ultimate 100 year ARI Tevel determined as part of this study is shown in Fi igures 3.3

Y

and 3.4. \‘\K ‘
From Figure 3 3 lt is apparent that the current level used for 100 year ARI flood planning purposes is
significantly above-the Ultimate 100 year ARI level; at some locations the difference is up to 1.1m.
This difference is most likely very conservative as the current level used for 100 vear ARI flood
planning purposes incorporates a significant degree of interpolation between recorded debris marks.
However, in terms of flood inundation extents, there is very little difference. This is because areas

adjacent the creek are relatively steep and therefore a vertical change in flood level does not translate

to a significant increase in lateral flooding extents.

! Recorded flood levels measured from. debris marks. No Maximum Height Gauges are presént within the

catchment.
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4.0 Conclusion

Hydraulic modelling of Phillips Creek has been undertaken using HEC-RAS (Version 3.1.3) for
steady flow conditions. The hydraulic modelling assumed the presence of both a waterway cornidor
and Minimum Riparian Cotridor (MRC). The model was created predominantly from field survey
undertaken in December 2006. Hydrologic calculations were undertaken using the-Rational Method,
assuming ultimate catchment development to the current Brisbane thy Plan (7000} The model
extended from immediately downstream of Birdwood Road to lmmc,dlatelv upbtleam of Creek Road,

approximately 1.6 km. The location was shown in Figure 1.1

o

The model incorporated road crossings at Anzac Road and Ualhpoh Road tovether thh a proposed
bikeway crossing located near Creek Road. The results of the hydlau ic modelling. indicate that both
road crossings have very low flooding nnmumty VAt Anzac Road the flood immunity is between 2
year to 5 year ARI and at Ga}}lpolx Road the ﬂc)od mnnumtv zs appro*mmately year AR The
propemeg with Iow ﬂcod unmumty in/ the nnmedlate v1cm1ty of the Anzac and Galhpoh Rmd
: Appeﬂdu{ J.

crossings, as Shown in the ﬂood mundatlon mia

\

The cunent IDG year ARI ﬂ@od level uscd for flood planning purposes is significantly higher than the
100 year ARI ﬂood level determmed in this study. At some locations the difference is up to 1.1m. The
floed levels currently used for flood planning purposes are derived from interpolation between records
from the hwhesi recorded creek flooding, While the flood level difference may seem large, there is
very little dlffereuce iti flood imundation extents as arcas adjacent the creek are relatively steep, and a
vertical change in flood level does not trauislate to a significant increase in lateral flood extents.

Bulimba Creek Flagd Study ~ Report E: Philips Creek Flood Investipations
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Appendix I.: Rational Method Calculations

' Catchﬁiéﬂfr"‘\»réa k 361 ha

Impervious Fraction (.35 2 .
Overland Flow Length 200m 5 0.73 68 | 499
Piped Flow Length 3000m 10 077 | 78 T60.2
Open Chanuel Flow Length 1600m 20 0.8 91 N KR
Overland Flow Time 20 mins 50 _|-0.88 p7 109 | 96.8
Piped Flow Time 17 mins 100 \| 092 |7 “122 | 113.0
Open Channel Flow Time 13 mins " ' e
Total Time 51 mins

Catchment

286 ha

Catchment Area.

Imperviogs”FfagtjiOn.a 035 \

Overland Elow Lengh ZQDm 5 0.73 79 44.1
Piped Flow Length, | | | ~3000m 10 | 0.77 o1 535
Open Channel Flow Length 200m 20 0.81 106 65.4
Overland Flow Tlme 20 mins 50 0.88 126 85.1
Piped Flow Time A 17 mins 100 0.92 141 99.4
Open Channel Flow Time 2 mins

Total Time: 39 mins

Impervious Fraction - 0.35 2 0.65 59 30.6

Overland Flow Length’ 2001 5 0.73 78 45.2

Piped Flow Length 3000m 10 0.77 89 543

Open Channel Flow Length 350im 20 0.81 103 66.0

QOverland Flow Time 20 mins 50 0.88 123 86.4

Piped Flow Time 17 mins 100 0.92 138 101.0
Open Channel Flow Time 3 ming

Total Time 40 mins
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1.0 Introduction

Salvin Creek is a small tributary of Bulimba Creek located in Brisbane’s southern suburbs as indicated

in Figure 1.1. The creck catchment comprises an area of 5.4 km?. The Salvin I;i%utary Junetion with

Bulimba Creek is in the vicinity of Meadowbank Street in Carinda}é. 'Th,c Créek consists of two main

branches: e

¢ The main reach merges with Bulimba Creek near ’\/Ieadowbank Street, Canndale and extends
upstream to Cavendish Road, Mt Gravatt East.

= The Glengariff reach separates irom the main, reach Just upstreany of Creek Road near
Glengariff Street, Mt Gravatt East and. extends upstream to the guarry located within Whites
Hilf Reserve, north ofPine Mountam Roa.d -

Sajvin Creek flows W1th a stcep gre achent and crosses. Tristania Street and Pine Mountain Road in Mt
Gr avatt East, and CreekgRoad ;mgj Donnmofon Street (2 crossings) in Carindale.

The Saivm Creek Flood Inveshgahon mcludeb the hydraulic analysis of both the main and Glengariff
reaches: The" study mvolves the establishment of a HEC-RAS hydraulic model to determine flood
levels for the 2, 5, 10 20, 50 and 100 year ARI design events for the waterway. The flood levels
derived ﬂom this” study will be used as the basis in updating the Council’s design flood level records.

Figures 1.1 and 1.2 indicate the locality of the creek and the extent of the open waterway for which

the hydraulic model has been created.

Bulimba Creek Flood Study - Report F: Salvin Creek Flood nvestigation
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2.0 Catchment Hydrology

2.1 Catchment Description

The Salvin Creek Catchment forms part of the Bulimba Creek- Catchment and is located within the
suburbs of Mt Gravatt East, Holland Park, Carina Heights dnd Carmdale The contx ibuting. catchment
area of Salvin Creek up to the confluence with Buhmba Creek 1S approumately 5.4 km’, of which
almost 2.0 km® feeds the (Jlenﬂauﬂ Tributary. A pomon of the” catchment, Wzthm the Glengariff
tributary is forested as part of the thtes Hill Reser\e in Carma Heights. The remaining parts of
catchnient are occupied by the urban remdentlal and commerual developmems Figure 1.1B shows the
extent of the Salvin Creek Gatchment : .

2.2 Creek Charactemstzcs

The mam reach of Saivm Cleek begms immedlatcly west of Cavendish Road, Mt Gravatt East. At this
point}, cqtchmem mnoff exus as plpe dramage from the road crossing at an elevation of approximately
40m AHD and ﬂows for nearly 2.7 km to reach Bulimba Creek.

The Gienﬂamt 'nbutary originates in the Whites Hill Reserve at an elevaﬁon of about.70 m AHD. The
bed glachent oF the Glengarlﬁ tributary is steeper than the main reach of the Salvin Creek. The average
bed slope of the creek within the study area is apprommately 1.0 % (1 in'100). Tl¢ length of this reach
considered for modelhng is neaﬂy I km.

The Creek has been divided into upper : and lower reaches for the purpose of modellmg in the HEC-
RAS hydrauhc (steady flow)’ model The Upper reach is defined as that part of the creck located
between Cavendish'Road and its Junctlon with the Glengariff tributary, and has a length of about 1.2
km, The remainder of the main reach up to Bulimba Creek is named, as. the Lower reach and it

occupies a length of about 1.5 km.

2.3 Discharge Calculations

The WBNM thdfOIogic modél developed for the eintire Buli'mba Creek Catchment was used to defive
design event flows for Salvin Creek Catchment.' Details of the extracted flow rates are listed in Table
2.1 below.. .

Within the WBNM model I the Salvin Creek Catchment contains five sub-catchments; two of these are
located in the. Glengariff reach, two in the Upperr reach and the last in the Lower reach, Flow rates
generated by the WBNM hydrologlc inodel for: 2, 5,710, 20,'50 and 100 year ARI events were
extracted and adopted in the HEC-RAS model.

In reviewing the layoiit of contributing stormwater drainage network within the Salvin Creek
Catchment, it was apparent that there were more than two main inflow locations along the length of
the upper and lower reaches. Therefore additional flow change locations were added to the Lower
reach of the model to further distribute the flow along the length of creek being modelled.

Bulimba Creck Flood Study - Report FrSalvin Creek Flood Jnvestigation
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Figure 2.1: Salvin Creck Catchment Inflow Points (with HEC-RAS Chainage)
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3.0 Hydraulic Modelling

3.1  General

The hydraulic analysis was undertaken using the HEC-RAS. (Verszon 3.1. 3) hydraulic modelling
software for steady flow conditions. Section 3.2 defails’ the set-up and assumptmns used in the
meodelling. The modelling results are presented in Section 3 3 ’ ‘

No recorded streant levels exist in the catchment and theref(n e model cahbratmn Was not undertaken.

32 HECRAS Model Semp

descnbed in Sectmn 2 2 As mentloné vabove the main reach is d1v1ded into Uppm and Lower
;eaches withi the separatmn pomt Being’ the confluence with the Glengariff reach. In the HEC-RAS
model reported m this study the*main reach of Salvin Creek was extended from Glenheaton Court,

Camndale down o the conﬁuence with Bu limba Creek.
/

Salvin Creek has, orie bridge crossing and four culvert crossings and all of them are located in the main
réach. A descrzptzon of the location of each of these structures is given in Section 3.2.4.

3.2.1 Cross Sections

Cross séction survey was undertaken in the main reach of Salvin Creek in March 2001 to enable the
development of an earlier HEC-RAS model. A total of 18 cross-sections were surveyed in the main
reach from imunediately downstream of Cavendish Road to Glenheaton Court. A further 12 sections
were extracted in 2004 from the ALS data (2002) to enable the lower reach to be extended
downstream to the Bulimba Creck confluence.

Five cross sections were surveyed for the Glengariff reach in July 2000. An additional five cross
sections were extracted in association with this Salvin Creek study from the ALS data (2002). :

The reach lengths between each cross séction were measured and chainages assigned to each cross
section with zero chainage representing the most upstream cross section. Interpolated cross sections
were intraduced into the upper reach of Salvin. Creek using the function supplied within HEC-RAS.
These were placed at locations where the channel shape varied linearly between cross sections.

The locations of the niodel cross sections are shown in Figure 3.1: Salvin Creek - HECRAS Model
Cress Section Layout, The cross section identifiers adopted. for the survey, Tocation descriptions and

chainages (where appropriate) are included in Table 3.1.

3.2.2 Minimum Vegetated Riparian Corridor (MRC)

The vegetation along the edge of a waterway is called riparian vegetation i.e. it is the vegetation
attached. to the creek. It is a key contributor to waterway health, acting as a buffer between the
waterway and adjacent lands, A well-vegetated riparian zone can improve water quality by filtering

Bulimb4 Creek Flood Study - Report F; Salvin Creek Flood Investigation
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overland flow and reducing erosion along creek banks. Shady trees protect vulnerable orgamsms from
extremes of temperature; root systems and woody debris become habitat for fauna; and organic matter
sustains aguatic food webs. Vegetation also provides habitat and forage for fauna and adds to a
waterway’s recreational value. The Waterway Management Plan (BCC, 20030} process allows the
hydrological and ecological impacts of riparian revegetation to be asscbsed and managed in an

integrated manner.

This study calculates anticipated flood levels assuming a MRC w1dth a}oncf the entlre creek system.
This hydraulic investigation does not in any way 1111p1y ‘that Councﬂ is plannmg to establish a
minimum riparian vegetated corridor w1dth in the Salvm Creek ‘Catchment. The minimum vegetated
riparian corridor is modelled solely in: recogmtlon that at some unspecified time i the future,
revegetation may occur, either through mfural regeneratlon or as- a result of human planting programs.
The results of this madeihng are mtended to ensure that- the habitable floor levels of developments
withir the ﬂoodpiam take account of possxble future 1evefretat10n This type of forward planning is
suppoﬁed by Guzde/znes for Flood Regulatzon Line and Minimum Fill Level Assessment (BCC, 1994),

A MRC wa% mcorporatc:d mto the HEC RAS mniodelling by increasing the hydraulic roughness
pardmeters in the rlparxan zotie. A Manning’s ‘n’ value of 0.15 was used to represent the MRC, which

typically mcorporateb ‘a distance of 15m either side of the top of the creek bank.

3.2.3 Manning’s Roughness (n)

For areas outside the MRC, the Manning’s ‘n’ values were obtained from site inspections conducted in
March' 2001, aerial photography and hydraulic roughness literature. A significant variation in
Manning’s. values was found along each tributary. Following the observation of debris collected at
crossings in the storm event in March 2001, it was considered reasonable to assume that bridge or
culvert handrails would be blocked during a storm event, irrespective of their size. Table 3.1:
Mannings’ Roughness - Salvin Creek lists the Manning's roughness values chosen for Salvin Creek.

Bulimba Creek Flood Siudy - Repart F: Balvin Creek Flood Investigation
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Table 3.1: Mannine’s Roughness — Salvin Creek
= g}

2130 | SCL10 kDowxzs‘t:réamt(JJf‘ C:ax‘f‘endis;‘h‘”Rdya‘d » = 0. 0045 0.08 '
1930 SC100 Adjacent to Wisteria Crescent.~ 0.08 6“'035 0.08
1610 Culverts - | Bevan:Street Bndge Crosc;mrr ) ,’.,'}0.0_8 0 03 0.08
1515 SC90 North of Bevan Street 0.08 " 0 045 0.08

1275 SC80 South of Pine Moum:am Road*- 0.08 0,035 0.08°
1145 | SC70 ,,.,,SOuth omee Mountam Road T 0.08 0.035 0.08
1144 5C60 < Pine Moumam Road welr profile” N/A N/& N/A
115 . wSC‘?O( ;“‘k Nor‘rh of Pme Mountam ‘Road 0.12: 0.06 0.06
;1,103 ,,‘,SCSO capy i South of Pme M@untam Road _ 0.12 0.06 0.06
1595 - sc:o (,opy “‘DS ofEnercry dissipater 0.12 0.035 0.06

,( Soutb of Glengariff merging point
1 48m US of SC40

865 | SC4D Upsiream of Creck Road 0.08 0:035 0.08
805 ALS-4 Upstream of Creek Road 0.10 0.035 0.10
767 | SC30 Upstream of Creck Road 1 00 0.035 0.10
736 8C20 Creek Road weir profile N/A WA N/A
735 SCl1o Downstreatn of Creek Road 0.03 0.045 0.08
670 ALS-5 Downstream of Creek Road 0:06 0.04 (.01
486 81 South of Donnington Street 0.03 0.04 0.06
B30 | CS2 South -of Donnington Street 0.03 0.06 0.06
420 | ALS | Tm upstream Donnington Street 0.03 0.03 0.06
419.5 Donnington Street culvert N/A WA N/A
385 ALS-6 Downstream of Donnington Street 0.06 0.045 0.06
348 CS3 North of Donnington Street 0.035 0.045 0.035
257 Cs4 Adjacent to 11 Morham Court 0.035 8.045 0.035
175 Cs5 Adjacent to 15 Norham Court 0.035 0.05 0.035

100 Cs6 N-W of Glenheaton Court 0.08 0.05 0.08
0 Cs7 N-E of Glenheaton Conrt 0.08 - 0.05 0.08
=20 RS-1 20m DS of CS7 0.13: 0.06 0.13
-66 RS-2 66m DS of C37 0.13 - 0.6 0.13
108 [ RS-3 [08m DS of CS7 0.13 0.06 0.13
~146 RS-3:5 146m DS of C87 | 0.13 0.06 0:13
153 | RS4 | 183m DS of CS7,US Donnington Street |  0.13 0.06 0.13
-181 RS-6 181m: DS of €87,DS Donnington Street 0.13 0.06 0.13
~187 RS-6.5 187m DS of C37 0.13 0.06 0.13
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226m DS of CS7

479m DS of CS7 .

280 | RS-8 280m DS of CS7 0.13
329 | RS9 396m DS of CS7 0.13
3381 | RS-10 381m DS of CS7 0.13
428 | RS-11 428 m DS of C§7- - 0.13

0.13 0.06 0.13

Jacent o Pme Mo ain Road;v,,

324 H;&au}.ic Structures

730 | SCL030. {Whue Hill Reserve 0.08 0.06 0.08
516 | SCT030 " | White Hill Reserye. 0.08 0.06 0.08
410 o ’”SCIOIO"‘»& K . End of Olivia’ Drwe ‘ 0.08 0.045 0.08
90 | SCI000  |\Adiacent to Glengariff Street 010 | 0.045 0.10
4{3“* @LS« North of Pine Mountain Road 0.08 0.035 0.08

Within the model there are five hydraulic structures: one bridge and four culverts and are modelled in
the main branch of Salvin Creek. Table 3.2 contains the configuration details of each of these

structures.

Table 3.2: H

rdraulic Structure Details

1609

Bevan Street culverts

373300 % 1:500mm RCBCs (Plar no. WP1081)

1144

Pine Mountain Road culverts

3/2700 x 1800mm RCBCs (Plan no. W9418)

736 Creek Road Bridge Four span (18m total) cancrete bridge
. nnington St fverts :
419.5 Donnington Street culverts | 3/ 3600 x 2400mm RCBCs (W5674 S04B)
(No.1)
_ Donnington Street culverts :
-3 3/ 6000 x 3500mm RCBCs
No:2)
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3.2.5 Boundary Conditions

Peak discharges were obtained from the WBNM hydrologic model of Bulimba Creek and used as the

upstream boundary conditions in the HEC-RAS model. These d1schar<res were’ applied to the Upper
Reach at chainage 2130 and at chainage 910 in the Glengariff Reach Flow changc locations as listed
in Table 2.1 were introduced into the model to 1cp;cscnt thié. mcn,ase in d1scharge in the downstream

direction.

At the downstream botndary of the HEC—RAS model a known watm level was used for all ARI gvents
modelled. The adopted value of 7.7m AHD corresponds to the: 2 year ARIF design flood level from
Bulimba Creek at its conﬂuancc w1th Salwn Creek {i.e. m@dd cross section BM60).

3.3 | Modeﬂmo Results "

3.3 1 General

The HEC RAS model Avas run for the 2, 5, 10, 20, 50 and 100 year ARI events. The complete table of
extracted HEC RAS model results for each event are shown in Appendix I-2. The flood level and
velocity restilfs are discussed separately in Sections 3.3.2 and 3.3.3 respectively.

From the results, it is apparent that the bank full capacity of the main channel is quite variable and
ranges from less than the 2 year ARI discharge to the 100 year ARI discharge.

3.3.2 Flood Levels

The peak flood levels obtained from HEC-RAS model results for the 2, 5, 10, 20, 50 and 100 year ART
events are given in Table 3.3 and presented graphically in Figure 3.2 and 3.3. The corresponding
flood inundation plots for each ARI event are provided in Appendix J.

The tail water level adopted for the HEC-RAS modelling was that corresponding to the 2 year ARI
event at Bulimba Creek or 7.7m AHD. Therefore, design flood levels in the lower reach of Salvin
Creek near the confluence with Bulimba Creek will be dominated by Bulimba Creek design flood

tevels for events greater than the 2 year ARI event.

3.3.3 Flow Velocities

The average velocities along the reach at the surveyed eross sections for each event are presented in
Table 3.4. The variability in channel velocity results is significant and this may reflect a lack of

accuracy in the model due to the limited availabihty of surveyed charinel cross sections, Design flow
velocitics exceed 3m/s in several locations. Possible explanations for these are as follows:

s Immediately downstream of Creek Road the flow is restricted to a narrow section.

s Approaching Creck Road, Glengariff Tributary has a steeper gradient and that meets the main
reach about 180m upstream of the Creek Road -crossing‘\From there the flow constricts to a
NArrow section.

s 170m downstream of Donnington Street there i§ a sharp drop in bed levels and narrowing

section at this locatiorn.
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The main reach of the Salvin Creek consists of natural channel and shows average velocities that
appear reasonable along most of the channel (up to 2.5m/s for the 100 year ART event). However there
appears to be higher velocities at the junction where main reach meets w,tth the Glengariff reach.
There is an energy dissipating device upstream of this location. The \zelocmes are- quite varied adjacent
to the structure and reduce as it flows along the Creek. Gleuganif reach shows higher velocities at the
start of the reach (2.85 m/s} due to the steep gradient, but these reduoe a5 it ﬂows alono the reach.

Upper Reach

Table 3.3: Flaod Level Results

1035

2130 2642 <2697 27.16 27.40 27.58
1930.... |, 2570 26.27 26.46 26.69 26.86
1610 N 2134 , 22.06 22.44 22.63 22.78
16_Q§ Be\f’m Street Cuiverts
L1595 % | 20 647 ] 2090 21.08 21.23 21.40 21.53
N5 15“\_\ 20,05 20.33 20.49 20.63 20.79 20.90
1275 18.40 18,60 18.74 18.85 19.19 19.36
1145, 17.49 17.96° 18.32 18.64 19.13 1931
1144 Pine Mountain Road Culverts ‘ '
1115 16.24 16.55 16.77 17.00 17.21 17.38
1103 16.13 16.41 16.61 16.79 17.04 17.21
1095 16.13 1642 16.64 16.84 17.07 17.24
15.99 16.29 16.52 16.73 16.99 17.17

Bulimba Creek Flood Study. - Report F: Salvin Creek Flood Investigation
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913 14.65 14.96 15.16 15.37 15,6 15,83
865 14.02 14.40 14.69 14,94 15.39 15.62
805 13.24 13.76 14.10 14.35 15:.07 15.63
767 13.22 13.08 14.08 1432 15.06 15.68
736 Creel Road Bridge
735 12.92 13.29 13.74 13.88 14.06 14.18
670 1280 13.20 13.71 13.86 14.07 14.20
486 11.91 12.86 13.54 13.67 13.87 13.99
430 11.72 12.77 13.49 13.61 13.81 13.97
420 11.71 12:74 13.45 13.63 13.85 .97
419.5 Donnington Street Culverts No.1
385 1119 11.59 11.85 12.06 12.32 12.50
348 11.02 11.43 11.69 11,92 12.20 12;40
257 10.14 10.48 10.69 10.87 1104, 11.15
175 9.80 10.17 10.41 10.64 10.89 1