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Executive Summary

Risk Managemeant Process
The Nalural Disaster Risk Management Repoit for Ipswich City Councll has been
undertaken in three Stages, namely:

selStage 1 Risk assessment {dentifying Impact of
potentlal hazards and avaluatlon of
whether tlsks are acceptable to the
- communlty, and prellminary review of
treatiment optlons,

sxStage 2 Hydrokoglcal and hydraullc studies for the
non-urkhan areas of Ipswich
Detalled flood vulnerabliity analysis for the
whole City, Including local tributary flowls,
Flood extent mapping for the whole City.

#285tage 3 Further tisk treatment studies as required.
Deavebpment of optlons Lo reduce
unacceptable rsk
Pa;zeparatlon of reports for submisslon to
DES

Councl) established a risk management team comprising a Project Steering -
Committee and a Study Advisory Group, Cotncll was asslsted In Stages 1 and 3
by Consuftant Fisher Stewatt Queensland Ply, Ltl., and In Stage 2 by Halliburton
KB Pty, Ltd, A Comeunlty Reference Group (CRG) was formed In Stage I, and
2 CRG Workshops wers held.,

The Study has been undertaken according to the process set out In Zamecka and
Buchanan (2000, and Iy the DES Guidelings for the undertaking of Disaster Risk
Management Stidles. This report and the accompanying Natural Disaster
Mitigation Repori have heen prepared according to these Guldelines,

Tha methodology In the abave publications has been expanded to provide more
spatial detall by the use of GIS technlques. i1 addition to the mapping capabllity
of the GIS, the census data was obtalned from the Australlan Bureatl of Statistics
ABS on a census collection dlstrict (CCD) basls, thereby enabling statistlcs on
properties flooded, for example, to be computed on a CCD basls, and also enables
communlty vulnerability to be evaluated on a CCD basls, This approach has
provided useful Information to identify high priority areas.

The formal reports are supported by repoits on the 3 Study Stages comprising!
Stagie 1

FPreliminary Natural Disaster Risk Management Report; prepared by Flsher Stewart
Queensland Pty. Ltd. (Nov 2001)

1,:?
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Stage 2
Ipswlch Rivers Flood Studles prepared by Halliburton KBR Py, Ltd, (Jan 2002)
Local Storm Fiood Mapping prepared by Halliburton KBR Ply. Ltd, (March 2002)

Stage 3

This report entitied, Risk Evaluatfon and Treatment, prepared by Fisher Stewart
Queensland Ply. Ltd, (August 2002). This outlnes further risk avaluation studles,
and provldes more information regards to proposed treatiments.

Tiy addltion to the work undertaken for this study, a great deal of useful
informatlon was avallable from the work of AGSO (2001) Communily Risk Analysis

In Ipswich City.

Coundl has also submilied a number of Status Reports as requirad by Iks
agreement with DES. :

Koy Issuas -

Stage 1 of the Study considered al credible natural disasters affecting Ipswilch.
These arei

- #efloods;

eSevara Storms;
sxBushfires;
sBarthquakes;

ssed andslides)

=atxtreine Temperatures,

16 was determined from the risk analysis and evaluation, that risks wera
acceptable In refaiton to: earthquakes, landslides and extreme temperatures, and
that the ohly treatiment required In respect of these hazards Is to ralse conmunity
awareness of both tha risks and procedures to minimise the tisks,

In respect of the other hazatds, l.e. floads, severe storms and bushflres, ftwas -

determined that the risks are currently unacceptable, and that
prevention/nltigation measures are wananted as well as measures to ralse the

communlty awarengss,

Of the rlsks posed by these hazards, the greatest risks are posed by flooding.
Studles determined that of the papulation of 126,853 (1996 census):

442,300 people wil be flooded In a 20 Year AR event;
45,800 people wili be flooded In a 50 Year AR avent;
9,300 people Will ba flooded In a 100 Year ARL event; and

« shpproximately 54,000 people will be flooded in a Probable Maximum
Flood,
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Floods, therefare, have the potential to cause major disasters In Ipswich, The
1974 flood was the largest recorded In the 20" century {20.7nt at the Ipswich
flood gauge), In which approximately 2,000 propertles were affected, with 41
propertles swept away and 660 fully submarged, A recurrence of tha 1974
flocd would now result in approximately 4,700 propertles belng affected due to
further increase in floodplaln occupation in the peried since 1974,

Work on local tributary flooding, undertaken as part of this study, has been used
to ldentlfy Primary Flow Paths, which are defined as the areas flooded as a result -
of a 100 Year ART In each tributary catchment, but In the absence of backwater

"~ effects from elther the Brishane or Bremer Rivers, There are 4,300 peoplelving
within these primary flow paths, In which Hsks are high, not enly of flooding, but
of houses belng swept away by floodwaters, Reduction of foading In the primaty
flow paths Is a major objective of the Mitigation Plan,

A provislonal list of road closures was developed during Staga 3 for events of 20,
50 and 100 years ARL. This showed a total of 113 roads cut durlng only a 20
Year ARE event, '

Stgnificantly this Includes sections of:

=xThe Inswich Motorway at the Goudna Creek, Woogarao Creek and Six Mile
Creek crossings;

=zBrisbane Road at the Bundamba Creek, Deebing Creek crossings;

#eiTlie Warrego Highway at the Bremer River, Sandy Creek (North), and
Tronpot Creek crossings; and

#The Cunnlngham Highway at the Warelll Creek, Purga Creek, Deebing
Creek, and Bundamba Creek crossings,

These are all mportant reglonal routes as well as major rautes through Ipswich,
A closure frequency of oiice in 20 years (o average) Is unacceptable In respect of
these critical routes, and they should be ralsed to the National Highway standard

of 50 Year ARI flaod Immunity,

Theta are also a number of other lifeline and critical facllities fosated within flood
flable areas, and steps should be taken to reduce these,

There are about 1,380 proparties (about 4,200 people) located within areas of
high hushfiva visl, and a further 5,350 propeities {about 16,000 people) in
areas of moderate bushfire risk,
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Treatmiank Strategies

The tisk treatment strategles have been divided Into 3 categorles, hamely:
2) Actlons alreacly In hand or implemented;
b) Actions endorsed by Councll for implerentation; and
¢) Proposed future actlons subject to funding avallabllity

Actlons Histed under ¢) require major funding and are heyond Coundl’s abllity to
fund totally, This sectlon also Includes actlons that are notwithin Coundli’s

responstbllity.

Due to the scale of some of these actions, a ten-year implementation progrant ls
proposed. A stmmary of the costs of the actlons proposed under b) and ¢) fs
given In Fahla 81, Detalls of the proposed treatment strategles are givan In the
WNaturaf Dlsaster Rlsk Management Report (Flsher Stewart 2002a) and the Nattiral
Disaster Mitlgation Plan (Fisher Stewart 2002b).

Table 81 Cosls of Proposod Risk Trentmemt Actlons

Estipiated Gosts | Estimated Cogts:
fegtf}zr‘mmm;é d‘iﬁﬂl 00352012

Floods :P-éople
and Bulldings $2,07 mililon $164 milllon $166.1 wllion

Floeds —
Enviranment, $0.35 million $137 milllon $137.4 lllion

Lifellnes and
Critical Facliitles
Flabie
Sibzto

Savere Storms $0.25 miion $23.1 wilillon $23.4 millon

Bushflres ' $0,19 million $20,6 mllion $20.8 millon

[ [T
Y DA IR A MDA IS FF ANy )
RN Fisher Stewart. ‘ Wit

e 3

1]




Ipswilch City Couned Relural Disaster Rivs Mansgenont Studles Progran.

1.

Slaga 3 Treabmeat Cpbons end Shelenfes

Study Aims, Area and Scope

1.1,

1.2,

Study Alms

The purpose of the Study was to prepare a Natural Dlsaster Risk
Managemenk Plan and a Natural Dlsaster Mitlgation Plan for Ipswich
City, In turn, this may require amendments to Councll's Planning Scheme,
and its Counter Dlsaster Plan, '

The Study was divided Into 3 Stages as surmatised In Table 2, These
stages are as ldentifled In the Project Plab approved by DES for the Study. -

Followlng 1ts completlon of Stage 2, of the Study, Flsher Stewart was
engaged by Ipswich Cily Council to undertake Stage 3, which Is the subject
of the current report, : _
7oblo?  Summary of Profect Stayes

AT Tt

1 Report on sk assessment Identifying fmpact of potentlal
hazards and evaluation of whether risks are acceptable
to the community.

2 Repott on hydrological and hydraulle studies for the non-
urban areas of Ipswich, ‘
Report on detalled flood vulnerabllity analysls for the

whole clly,

3 Report on further risk treatment studles as requlred,
Report on development of options to reduce
unacceptable sk,

Stutly Area

Ipswich Is located In the southeast corner of Queenstind, about 40km west
of Brishane, The general locatlon and the city boundarles are shown fn the
maps In Flgure 1,

Ipswich City borders six other local govemment areas — Esk (to the north),
Laldley {to the west), Boonah and Beaudsseit (to the south), and Logan and
Brishane (ko the east), .

Ipswich City covers an area of 1775km?* and lles largely In the Bremer River
sub-cat¢chment of the Brisbane River catchment, The Bremer River tlses in
the McPherson Rtange to the south and has a catchiment area of 2030km?,

¢=$3£'3’;5i‘;:¢ eI R IR s Aot e 1
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The Bremer sub-catchment lles in the southern most comer of the Brisbane
River catchment. The Brisbane Rlver catchment encompasses an arca of
13,750km?, The Bremer River flows through Ipswich City pilar to lts
confluence with the Brishane River near Moggill, The tajor trlbutartes of the
Bremer River are Wartlll, Purga and Bundamba Creeks, Warrll Creek
accounts for approximately 2/3 of the Bremer River catchrment and jolns the
Bremer River 10km upstream of Ipswich,
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Flyura 1 Locatlon dap

The population of Ipswich Cily Local Governivent Area, as given by the 1996
Canstis, was 126, 853, The suburbs of Carola Park, Karana Downs and

Mountk Croshy were transferred fram Ipswich City to Brisbane Clly I 2000,
The projected populations contalned heretn take account of these changes.

Scape of Work - Stage 8

Tlils report vefers to Stage 3 of Councll’s Natura) Disaster Risk Management
Program and hwolves the conslderation of rlsk treatment optlons for Ipswich
Clty, and the prepatation of reports for submisslon to the Department of

Emergency Services,

The Scope of Work for Stage 3 was daveloped at the concluslot of Stages 1
and 2, o meet the requirements of DES for the project within budlgetary
constralnts,

The Scope of Work comprised:

sestIndertaking further rlsk treatment studles as Identifted In Stage 4, in
respect of the agreed unacceptabla risks only; namely flooding,
savere storms, and bushfires;
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=zDevelopment of sk treatment optlons n respect of the agreed
unacceptable risks only;

z=Preparation of a report on tisk treatment studles and options {this
report);

eizPreparation of the Natural Disastor Risk Management Report and
the Natural Disaster Mitigation Plan for submission to the
Department of Emerdency Services based on the procasses, findings ahd
outeomes of this study,

The agreed Scope of Work emphasised those tasks relaling to areas In which
Coundll has power to act; with Issues for which the pawer to act resldes
elsewhere, covered efther by reference to the responslble agency for a
tesponse; or by a recommendatlon for such referral as appropriate,

These components are expanded upon In the following paragraphs:

1.4, Risk Treatment and Option Studies

With reference to the treatment optlon tables developed from the second
CRG workshop, further risk treatment studles and consideration of options
were undertaken In respect of the following:

= aflooding;
z»Severe Storms; and
# sBushfires,
The scope of these components are outiined below,
1.4.%. Flooding
a) Prevention/Mitigation

# #Brief Investigation of the feasibliity of construction of levees to
reduce area flooded;

s=Brlef Investigation other structural flood mitlgatlon measures such
as flood control storages including Indicative costs and feasibiiity;

#eRepoiting on road damage coste and means of reducing In future;

& =Taking account of current and praposed planning policles and
procedures In respect of flood flable areas;

zzQuantification of the numbey of flood affected houses which could
practically be ralsed and estimate the cost thereof!

....
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eseQuantification of the number of commerclal and Industrial
premises In the floodplaln that could be flood proofed and

estimate the cost thereof;

eddentification, quantification and protitisation of properties for
voluntary purchase by Councll;

=eBrlef nvestigation of the scope for upgrading the flood warning
hardwate and of upgrading the flood forecasting procedures,
ncluding flash floading;

= addentification of priorlly actions In respect of local skormwater
{lcoding priority areas;

= ednvestigation of the need for and scope of rlvér manageient
works at key locations to prevent: erosion and potentlal avulsion

{course change);

setlst the Iifelines which would be flooded undet varlous events uh
to PMF, and ldentlfy the prlorities and costs of improving Hfeline
reslilence (incliding roads);

«eist the critical fadllittes, which would be flooded under varfous
events up to PMF, together with & priorltised Nt for thelr
relocation or fleod proofing.

b) Preparedness
t=Elood mapping for a range of flood magnitudes;

aedivestigation of the sequence of closure, and subsequent
avallability for reopentng, of roads In the flood flable areas; and
Identify any required Improvenents to ensure at least ohe means
on accessfegress to all areas;

s aStructuring of an appropriate comimunily awarengss program in
respact of Inundation pravention, damage limitation,
preparedness, response and recovery Including flood inaitagement
plans for communlttes and businesses;

<dnvestigation of projected future population throughout the Mocd
llable areas, to enable the future needs for response personnel
and equipment and thelr preferred Jocatlons to be undertaken;

#+ednvestigation of the scope for and potentlal means of Improving
the Interpretation of flood warnings;
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waitwestigatlon of the scope for and potential means of Improving
the dissemination of flood warnings;

s ednvestigation of appropriate means of Improving the addressing of
rural properties;

azReview of the Ipswich City Council Counter Disaster Plan — Flocd
Suly Plah to ensure consfstency with the Study otitcomes,

1.4.2, Severa Storms
a) Prevention/Mitigation

=aBrlef review of the history of storm damage to overhead
powetlines and telephone cables — review for patterns eg
repeated failures in certatn locations, repeated type of fallure —
and refer to relevant service providers In respect of review
enghesring deslgn with a view ko fimproveinent and cost, of
relocation undergratind at key locatlons;

=eBrlef review of the history of storm damage to substantlate or
otherwise the perception of “storm tracks” and Increased storm
risk In certaln high exposture areas, with a view to better Informing
the community If they are In a high rsk zong;

= sdentitcation of major road lifellnes and conslderation of the
seopa to reduce thelr storm hazard exposure;

scesinvestigation as to whether cifticat facllittes are rellant on sligle
Hifellnes and conslkder duplication where they are,

b)  Preparedness

=a5tructuring of an appropriate commtunity awareness program in
respect of storm damage preventlon, preparedness, response and
recavery, This should Include advise to owners of pre -~ 1980
bulldings of current code requirements and encouragement of
compllance with current best practice;

#rsinvestigation of projected future population throtighott the study
area, to enable the future needs for response personnel and
equipment and thelr preferred locations to ba undertaken;

#ednvestigation of apprapriate means of improving the addressing of
rural properties;

aefeview the Ipswich City Councli Gounter Disaster Plan — Cyclone
and Storm Sub Plans fo ensure consis tenicy with Stucdy cutcomes,
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1,4.3. Bushfire
a)  Preventlon/Mitigation

4 siTake account of Council planning and deslgn recuirements for
rural residenttal subdivisions;

#eRefer the maintenance of overhead powerlines and tefephone
cables In Tural ateas, with a view to reduding incidence of ignition
Ly lightnlng strikes to the relevaht agencles for thelr response;

1ot the lifellnes passing through bushfire tlsk areas, and Identlly
the ésr;orltles and costs of Improving thelr resillence (including
roads);

w24 )st the ciltical facilities passing thraugh bushiire rlsk areas,
together with a piloritised Hst for thelr relceation or fireproofing.

- b)  Preparednass

#=Structuring of an appropriate community awareness program In
respect of fire prevention, damage Hmlitation, preparedness,
_ regponse and recovery Inciuding fire management plans for
conimunities and businesses,

£ zAnvestigation of projected future population throtighout the
Bushflre risk areas, to enable the future needs for response
personnel and equipment and thelr preferred locatlons to be
tindertaken;

< »Inyestigation appropriate means of improving the addressing of
rural prapettles;

#rReviow the Ipswich City Councll Counter Disaster Plan - Bushfire
sub Plan to ensure consistency with Study outcomes,
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L.4.4, Consultation
Consultatlon In Stage 3 comprised:

ssMeetings of the SAG to discuss treatment optlons and draft
recommendations; and

eddentilication of Interface lssues with adfacent local authoritles, and If
warranted meet with representatives of those authotitles to discuss
Impacts and tnalters of mutual Interest and benefit,

1.4.5.8tage 3 Raport
The Stage 3 report:

= =Provides & conclse report on the vestgations undertaken In Stage
3, ‘

z0utlines the treatment options consldered,

=ss=Makes recommendallons for cluslon In the Natural Disaster
Fltigation Plan,

1.4.6, Reports to Department of Emergency Services
The followlng reports were prepared for submisslon to the Dapaifment of
Emergency Services:

==Tha Natural Disastar Rislk Manigement Report; and

#The Natural Disaster Mitlgatlan Plan. '
The first of these reports consofidated infarmatlon provided In the Individual
reports on Stages 3, 2and 3 Into a singla document, whilst the second

stmmariseq the proposed strategles for mitigation of damage from future
events, Including an actlon plan for implementatlon.
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Further Risk Studies

p-

2.2,

Risk Evaluation

Stage 1, of this project concluded that risks to parts of the Ipswich
communtty are tnacceptable In respect of the followling hazards:

e =Flooding;
#xSavere Storms; and
mBushfres,

stage 1 also concluded that additional risk evaluation was required In
raspect of these hazards. Thesa additfonal Hsk evaluation studles were

undertaken in Stages 2 and 3.

Stage 2 comprised the hydraulic modelling components and the preparation
of flood mapping In respect of the followlng: _

e xThe rural parts of the City not covered by the previous hydraufic
modelling studles, oh the basls of a regfonal flocxt — that Is flooding Tn the
Brisbane River as well as the Bremer River and its tributarles, In which
(lood levels ate Increased In the Bremer River by way of hackwater from
the Brishane River; and

gs.24.0cal flooding In the Bremer River and lts tributarles I the absence of a
Brisbane River flood,

. Halliburton KHR undertook Stage 2 and reference to Its reports -

{Hatlburton KBR 2002a, 2002D) shotid be made for detalls of this
component,

The remainlng components were undertaken as part of Stage 3 and are
reported upon lereln,

The additional risk evaluation studies In respect of flocding, severe storms
and bushflres are addressed In Chapters 3 to 5 hereof respectively.

Risk Treatinent

Stage3 facused on the identification and evaluation of a range of optlons fo
treat or mitigate these sks,

Rick treatment comprises four maln elements {(Zamecka and Buchanan
2000), namely: ,

& ePrevention/mitigation;
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sePreparedness;
= sResponse; and
wallecovery.

Each of these seeks to reduce the Impact of future events on the community.
In the terms of the tlsk equation:

j":—gﬂ:ﬁt@ﬁ:}l AT AT SISV L NI O BEA AN £,

 ARD K ELEMENTS AT RISK XV ITNERABILITY,

Treatment measures reduce the sk by reducing one or mora of the
elements Iny the right hand sfde of the equation,

In respect of prisvention or ltigaklon, treatments alin to either eliminate
or reduce the adverse Impact of the event, that Is, they reduce the hazard or
expostire to it, For example, in the context of flood risk, treatments In this
category Include bath structural or works measures, such as constructlon of
flood levees or Acod proofing of bulkdings, and non-structural measures such
as planning controls to fimit development of the flocxiplaln and hence reduca
the exposure to the risk,

Praparedneass measires accept that the hazard will occur at some future
tline, and seak to reduce the extent of harnt, and damage resulting from the
hazard, by reducing the community vulnerabfllly. Measures in this category
Include; ralsing commuiily awareness; Improving the accuracy of wamings
ﬂ;ld tlhe means of dissemlpating them to the community; and contingency
plaming,

Reaponse measures seek to reduce the harm and damage to tle
community both during the event In the short term afterwards, by ensuring
that well tralned resources are avallable 1o act In response to 4 hazard
situation, In order to asslst community response, provide emergency
accommodatlon and provistonitg and response coardination,

Racovery measies seek to redyce the medium to long-term banm and
damage by such activities as housing and financlal assistance, counseliing,
and restoring lifelines and essentlal sevices. -

Whiist the houndatles between these categorles are not flxed, they do
provide a useful means of classiflcation of treatment options,

The tisk treatment studles In respect of flooding, severe storms and bushfires
are addressed In Chapters 3 to 5 hereof respeciively.

,,,,,,
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Slega 3 Trealmenl Options and Stralegles

As future populations need to be quantifled in relation to all hazards,
pogllﬂation projections are dealt with in the following paragraph In this
section,

Poputation Projectlons

The population of Inswich (local government area In 1998, from the cenhsts
of that year, was 126,853, Thisls concentrated In the urban areas. Historic -
and projected populations for Ipswich are glven In Figure 2, which Is based
on Flgures In AGSO {2001a) and DLGP (2001).

Figure 2 shows an Increasing growth rate from about 1970, which Is
projected to continue. The projections iy DLGP (2001} for Ypswich are based”
on 1,55% pa for 2001 -~ 2011 and 1.8% pa for 2011 - 2021,

The Stage L Report (Fisher Stewatt 2001) also showed population
distibutlon by CCD. This shows a marketl vatlation across the area, with the
most densely populated area, the Dlamond Street area of Rlvervlew, having a
populatlon density of 2840 kay?, Slx other CCDs have a denslty of more than
2500 persons km?; these being In the subutbs of Colllngwood Park, astetn
Helghts, Lelchbardt, Raceview, Redbank Plans and Silkstone,  Conversely,
the lowest popuiation denslties are In the rural areas, whera densitles of less
than 50 km® occur, The lowest population denslty In Jpswich of less than 1
km21s In Opossum Oreek.

Ipswich Population
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For the purpose of Stage 3, Councll provided popufatlon profections on a
CCD and suburb basts, with projected populations of?

££.64142,800 for 2001
#=173,100 for 2011 and
ases 222,800 for 2021,

The 2011 and 2021 estimates represent Increases over the 2001 flgures of
21% and 56% respactively,

‘The spatlal distribution of these projectlons, oh a percentage Increase hasls,
Is shown In Flgnres 3 and 4 for years 2011 and 2021 respectively, 1t can be
seen from these figures, that the greatest increases are In tha more outlying
suburbs, .
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Flooding

3L

Risk Evaluation Studles

3.2.1, Flood Mapping

Flood mapping for the urban areas of Ipswich was produced by Sinclale
Knlght Merz (SKM 2000),

Hydraullc model studles to enable fiood maps for the rural areas to be
produced were undertaken as part of Staga 2 of the current study by
Halliburton KBR (2002a). The flood mapping was undertaken subsequently
by ICC for average recurrence intervals (ART) of 20, 50 and 100 Years,

Halllburton KBR (2002) also studied local river and creek flooding, that !,
flooding In the absence of backwater from the Brishane River, or, In the case
of Bremer River tributaries, from the Bremer River. ICC also mapped the
floodt extents in respect of this local flowding,

These are repraduced as Flgures B to 7 hereof respectively, with Figure 8
belng the PMF Flood Map reproduced from the Stage 1 Report.

3.1.2. Dafinition of Piimary Flow Path

Analysls was carrfed out, In Stage 2, to Investigate the area of floodplain

subject to higher darnage from fast flowhg water, as would occur In the

tributary waterways In the absence of hackwater from the Brisbane and

Bremer Rlvers, These conditlons can occtr durihg a local Rlood event, or
durlng the eatly stages of a reglonul event hefore backwater becomes

established.

Whilst thesa local flocds have lower flood levels than the reglonal fhods (le
those with backwater) of the corresponding ARI, the absence of backwater
results In higher veloclties. The hgher veloclties are both hazardous, and
cai also cause bank and bed eroston In the watervay.

“The extent of flooding under these conditlons Is referred to hereln as the 109
Year ARI Primary Flow Path,

In the case of Inswich, where slgnificant development has historieally
occurred even helow the 20 Year ARI flood extent {with backwaler), this is a
reasonable scenaro to consider,

The primary flow paths, determined as outlines! above, are shown Ih Figura
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3.1,3. Praoparties Flooded

The properties flooded for 20, 50, 100 Year ARI and for PMF were Identified
from the flood maps, together with the number of propertles within the
Primary Flow Paths, These numbers ara glven in Table 2.

Table 2 Suimmary of Hood Afteetod Prapsrlies

bl
Pﬁ'maW‘Flow
Path
(100 Year ARL)
Raglosial
Flood 764 i30 15
5% AEP (2,340} {400) (45)
{20 year ARI)
2% Abp 1,093 130 10
(50 year ART) (6,790) {100) (30)
1% AEP 3,054 240 35
(100 year ARI) (9,345) (735} (i07)
0.5% AEP 3,760 270 20
{200 year ARD) {11,500) (825) _ (60}
0,2% AEP 5,040 370 60
(500 year ART) (15,420) {1,130} (185)
PMF 17,795 220 1,565
(54,450} {675) {4,000)
O7TR: Uptlated numbers tsed where avallabls (shoWi i bold), AGSO (2001a) numbers used elsevihera

Populallon alfected esfmaled at average eccupancy rale for Ipswich of 3.06 trom the 1996 consus,

Glven the ctirrent total bullding stock of 45,414 (see Stage 1 Report -
section 4.3.1), these are slgniflcant nuinbers, even for the more frequent
floods, Increasing 1o 40% with over floor fleoding I a probable maximum
flood (PMF).

Tahle 3 shows tha breakdown of propertles flooded In 20, 50 and 100 Year
ART reglonal flcod avents, and the 100 Year AR local storm avent (i.e,
Piimaty Flow Path} by subwrb, In Table 3, the suburbs are fisted Uit ranked
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arder according to the number of propertles flooded i a 100 Year ARI

regtonal event,
Table 3 Mumbor of Properties Flooded by Subiirh
~ Humbar of Bullings Flooded
Suburh 400 Yoar

20 Year Flood | 60 Yoar Flood | 100 Year Flood Primary Flow Path
Goodna 182 317 401 57
Norlh Booval 40 140 203 9
Byndamba- 8. P i 2i?
One Mite 3 8 213 103
Brassalt 3 {10 178 - 142
Fast [pswich 2% i 177 80
Churchll | 56 114 166 1
Karalon 2 19 164 15
[psvdch A5 8 . 119 61
Wast Tpswich 4- 3 g5k 106
Norht Ipsvich 20 46 plik [ij]
Moares Pockel i 40 i 3
Basl Potket 12 47 84 65
Lelchhardl U 80 9 89
Barelkan Polnt 17 5 il 0
Coallalls 4 28 i i
Galles 16 45 [T 4
A{Hvolk 18 3 - 40 %
Woodand 9 2 53 i
Sadllers Grossing ) 20 50 45
Yamanto 8 44 4% 16
Rivarviaw 3 19 . 45 0
Redbank 9 13 2 4

Boaval 15 19 FA) W
Camira 12 16 2 2
Collngwood Park 4 6 19 {
Racoview 5 ] 16 0
Bellbdrd Park i 1 9 0
Blackslona 4 5 6 ]

Flinddors View 0 0 2 2]
Nodh Tivol i 2 ] i
Sifkslona i 0 2 2
TOTAL BUILDINGS 164 1893 305 1408
Populallon aifected {@3.08) 2338 5793 5345 4308

Hofe: Primiry Fiow pith based on loed extenl for fodyr evantavdth o Brishons Riverbathwaler
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Figures 10 to 13 show the distribution of flooded propertles by suburb for
20, 50 and 100 Year ARI reglonal flood event and for the 100 Year AR local
ﬂood event respectively.

There are 11 suburbs In which 100 or more bulldings will be flooded In a 100
Year ARY reglonal event, with 4 suburbs contalnlng 200 or more of these
properties, These subtibs are Goodna (401 properties), North Booval (293),
Bundamba (271) and One Mile {213). These 4 suburhs account for 39% of
the total of 3,054 propertles flaoded In a 100 year ART reglonal fiood event,
and tha 11 suburhs with 300 ar more flooded buildings account for

71954 of the total.
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Tpsvdch City Councy

All of the property flooding Information given hereln is based on the current
bullding database, which contains estimated floor levels based on
photagrammetry (by subtracting an average floor to saves helght) from
photogrammetrlc eavas helghts, 1t would be beneflclat In reducing the
uncertainty In these figures of a ground survey of floor helghts were catrled
olut, say up to the 100 year flocd levels, This has been Included as an Actloh
Plan lkeny

The Inforination cutrently avaliable did not allow the hullding stock data to be
classlfled Into residentlal, commercial and industrial premises, nor does it
record construction matertal, This Infornation Is necessary In order to be
able to fully evaluate options of house ralsing and flood proofing. T he work
required to provide this information has been Included in the treatment
strategles (see sectlons 3.2.2 heteof),

3.1.4. Future Papulation
Tn respect of projected populations, the figures for the most flood prone
suburbs are glven n ‘Table 4, which shows that In these suburbs the 2021
estimates average 27% Increase, about half the average rate,

As the ngures in Tahle 4 are complete suburb figures, It Is expected that the
population at Hek to flooding will grow at a lower rate, This would ba
expected both because these are high-denslly suburbs, so population growth
is fintted to Infilf development and redevelopment, and by provisions of the
planning scheme,

Jabled Populstion Profaollons f Fload Frone Subirbs

) 2001 2021 Percent
Suburb populatien  Population  _Xdereasa
BOOVAL 2444 2963 21.4%
BRASSALI 7269 . 10630 46.3%
BUNDAMBA 5789 6977 20.5%
CHURCHILL 1792 2297 28.1%
COALFALLS 1694 1809 6.8%
EAST IPSWICH 2996 1553 18.6%
GOODNA BO62 11468 42.2%
IPSWICH 3758 4734 26.0%
KARALEE 703 2690 16.8%
LEICHHARDT 4798 5279 10.0%
NORTH BOOVAL 2222 2023 31.6%
NORTH BOOVAL 2222 2923 31.6%
NORTH TPSWICH : 4516 5135 13,7%
SADLIERS CROSSING 760 878 12,6%
WEST IPSWICH 547 613 12.0%
TOTAL 51,191 64,872 26.7%
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In Figure 14, the projected popuiation Increase In subutbs affected by the
20 Year ARI flood has been plotted, as these would generally be expected to
show [ittle Increase, due to development cohtro] restrictions.

However, this Is not clearly deronstrated In this figure. Whils this Is partly
axplained by future development Deing outslde the flood flable areas in these
suburbs, 1t Is also belleved o be parlly dite to the projection methocdology,
which applles suburb-wide projections and 1s nok sufficiently detalled o show
varlatlons withln a glven suburb. An ltem has been Included In the Action
Plan to Improve thase forward estimates within flood llable areas, In order ta
allow hatter planning of response requirements,
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3.1.5. Town Pianning Issuey

3.1.6.

Flgure 15 shows the current zoning map, while It Flgures 16and 17, the
100 Year ARI flood extent and the Pdmaty Flow Paths respectively, have
been superimposed oh the zonlng maps. These show that although there
are a considerable number of flood prone propertles, development In these
areas has already bean restricted.  Appropriate treatments to reduca the
ficod risk In these areas are outfined in Section 3.2 hereof,

In Flgures 15 to 17, where items are marked “PARTICULAR DEVELOPMENT",
reference should be made to structure plan precinct deslanations In these
areas,

ltoad Closure Sequenca

A provistonal list of road closures Iiy each of the 20, 50 and 100 Year ART
floods were obtalned from the flood extent maps. As these maps show the
ground DTM only and not that of bridge structures, It will be necessary to
check the road levels of the bridges and thelr appreaches In order to
determine whether they would Indeed be Inundated In these events,

'The provistonal list of clostires Is given In Appendix A. This showed a total

" of 113 roads cut during only a 20 Year ARI avent,

3.1.7,

Stgnificantly this Includes sections of:

s aThe Ipswich Motorway at the Goodna Creek, Woogaroo Cregk and Six
Mile Creek crossings;

=(#Brisbana Road at the Bundamba Creek, Deebing Creek crossings;

£#iThe Warrego Highway at the Bremer River, Sandy Creek (Noith), and
Ironpat Creek crossings; and

#3The Cunnihgham Highway at the Warrlll Creek, Purga Creek, Deeblng
Creek, and Bundaimba Creek crossings.

These are all Important reglonal routes as well as major routes through
Ipswich.

Figurs 18 shows the major trafflc routes tagether with the 100 Year ART
flood extent, .

ttoad Damage

cotinell has good records of road damage occasloned Ih the May 1996 flood,
which was approximately 10 Year ARL, The damaged roads were mostly
gravel roads In the tural parts of the City, and demage repalr costs totalled
some $776,500, Indexed to 2002 prices, this Is equivalent to $900,000,
These recards are given In Appendix B.
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3,18, LIfellnes and Critical Facllitles at Risk
Critical faclities al sk from flooding were Identified by AGSQ (2001), and
this llst Is reproduced (modifled for recent local governiment boundary
changes) In Tabla &.

Tabla&  lmpactof Sequence of FHoods on Critleal Faciillles

Soprco AGS A {20008)
_I"ower supply —~ Tat?2
substatlon/transformers (Yamanto) )
Several at PMF (Yamanto, Swanbank (1),
Amberley, Ypswich, North Ipswich, kholo))
Talephone Exchange 1 at 100 Year ARY {[pswich})
3 ak PMF (Epswich, Booval, Brassalt)
OllfFute} Depot 2 at 100 Year ART {Bundamba, Wulkuraka}
3 at PMF (as above plus West Epswich)
Ambulance Statlon Prag onty (Redbank, Ipswich)
police Statlon PME only (Goodna)
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AGSO (2001a) estimated the length of roads and rall lines, which would be
inundated under the range of flood scenaros constdered, and this b
reprodiuced In Figure 19,

1%

5
7 E
5 18
3
& 2 1 05 02 PiP
_ Aup {34
Figure 19 ftoad and Rall Inundation
Source AGSO (20014}

3.2, Treaimenk OpYions- Prevantion Measiires

3.2.1. Tovin Planning Scheme
The new Town Planiing Scheme should include measures to reduce the Hsk
of flocding, by fimiting further development within the floodplain. These
should include the followlng:

&=ln already developed areas, development controls should be very
strict within both the primary flow paths and the 20 Year ART flood
extent, with a view lniting the population at risk over time; and

#&In undeveloped or Greenfield areas, developrient below the 100 Year
ARI Reglonal Flood levels should be strictly limited;

=Davelopments should also take account of access to and egress from
the areas dulng flood.

3.2.2. Reductlon of Risk in Primary Flow Path
Propertles withl the primary flow paths are at high risk of damage or aven
of belng washed away If not securely anchored,

Ideally, the long-term strategy would be to remove these propertles so that
the primary flow path Is unencurmbered by bulldings, On the basls of there
being approximately 2400 flood llable properties within the primary flow
paths, (see sectlon 3,1.3.), and at an average current price of $80,000,
the cost to acquire all of these propertles would ba about $112 mililon,
Slgnifteant external funding would be required before Councli cotdd embark

on a program lo acqtilre these propaities,

% "?:3*;3:;‘" Coxd i R N O R ANRUS [y 7R ﬁvamr?ﬁ:k:i;‘n
AL AT A " ! I TRt )
Vi Fisher Stowart PR

otet
* . 35




Ipswiich Gity Covned Hatural Disaster Rik Management Stodles Pregran
Slago 3 Trealmen] Options ad Shalégles

2.2.3. Potential for House Rajsing
There ate a farge number of ttraber highset homes In Ipswich, which could
tentlally be raised so that thelr habltable fhod level Is above some flood
avel (to de deslgnated). ‘

A present the bullding database does not include informatlon oh
construction matesfals, and Includes only an estimate of foor level based on
phatogrammetric measurement of eaves level mlins an assumed floor to

eaves halght,

Th order to evaluate ths effectiveness of house ralsing as a damage
mitigation optlon, the bullding database needs to ba augmented to nclude
this Informatlon, Inltlally for houses up to 100 Year ARI flood level, and then
for raret floads up to PMF,

This should alse Include noting which hou'ses have a heritage listing, as it will
not be possible to ralse these,

With this information, It will be possible to evaluate the costs and benefits of
house ralsing as a mitigatlon option.

As a preliminary estimate of cost, assuming approximately 2500 floodt liable
propetties within the 100 Year ARI flood extent were ralsed, (see saction
3.1.3.), and at an average current price of $20,000, giving a total of about

$30 milllon.

3,2.4, Flood Control Storage
Cotmell has recently completed construction of a flood contral storage at
Rosewiood, and [s cutrently planning a similar storage at Marburg, These
storages reduce the population at risk by limiting flood! discharge and hence

flood level,

Both of these projects have been funded under the Reglonal Flood Miligation
Progrant,

Council has also Identifled a number of other potential flood storage
schemes, and these are fisted In Append(x C.

Al of thase schemes require frther Investigation to determine thelr
feasibility, effectiveness, economic viabllity and tevel of community
accaeptance,

3.2.5, Levaes
simllarly, thera are & humber of areas where levees could be constructed to
reduice the sxpostire of sectlons of the community to flood sk,

Soma of the locations with potentlal for levee construction were Identified Iy

SKM (2000)
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Glven the new flood mapping now avallable, a thorough review of tha
potentlal for levees Is warranted. All such potentlal schemes require further
Investigatlon to determine thelr feasibifily, effectiveness, economlc viabliity

and leve! of communlty acceptance,

3.2.6. Road bamaga Reduction
Gravel roads In rural areas are subject to flood damage, Where such
damage ocelrs, repaly clalms under the Natural Disaster Reltef Arangements
(NDRA) are limited to reinstatement to the previous standard. This leads to
recurrence of slmllar darmage In each successive flood,

Under current arrangenents, the cost of any Improvement In design standard
Is the responsibliity of the local authority, giving It itdle or no lncentive to
raise the standard of constructton,

One of the gulding princlples of the current NDRM Inltlative [s to mitigate
damage to reduce the cost of future events, particularly where these are
ikely to recur. Rural roads fall Info this category, and It Is appropriate for
thelr destgn standards to ba rafsed to reduce recurrent damage,

As bitumen seallng of all such roads Is uhllkeiy to be dchlevable, other
measures such as rock protection would be approptiate.

Possible measures are Mustrated If Flgure 20, Complete armouring of the
downstream batter of the road embankient with rock riprap protruding 100
- 200mm above the road surface (as in Flgure 20 a) wlll reduce erosion on
the road surface and the embankment.

A lowar cost treatment of placing a line of rock along the downstrean edge
of the roadway (as o Flgure 20b) will htcreasa depth and reduce veloclty
across the road ftself but will not protect the embankient, Placing rock at
the embankment toe will provide some protectlon agalnst erosion, Type b)
treatment will onty he successful where conditions are appropriate,
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a} —————b  Fiowdlrectlon
Rock flprap annouting
to downstream batter
of road embankment

b} —————>  Flowdligsllon
Rock dprap armeuring
to edge and toe of
downstream balter of
read embankment

Figure 20 Possible Protection Works to Rural Roads

2,2,7. River Bank Erosion
Tn some locattons, high velocity flow both within river channels and on the
floodplaln can lead to eroslon, Whilst this Is a natural process, [t causes
problems where the land has heen developed due to encroachment on the
developed areas, In extreme cases, river course change, or avilslon, may
acelr, with severe consequiences whete the new course [s through a
developed area. Also, stich changes, by shoitenlng the river's course and
Increasing lts gradient, can Inlflate a cycle of channel deepening and
widening,

The Ipswich Rivars Improvament Trust (IRIT) undertakes rver erosion
protection works within Its Ivaited budget, ‘Both public (Cotndll and Tpswich,
RIT) and private assets are at risk from bank eroslon, for example on the
‘Bremey River at North Statlen Road,

A legacy of the sand dredging In the Brishane River, which ceased only In
recent years, Is that certain reachies of riverbank are subject to slip fallure.
This Is a result of the geomorphlc process by which deepening of a river's
course generally leads to lts widentng.

An ongolng progran of bank pratection works Is requlred to deal with these
challenges, -
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3.2.8, Treatment of Lifalines
The provisional assessment of road closures due to fleoding (see Section
3.1.6) shows that a conslderable number of roads are Inundated In even a
20 Year ART event. Thae first step in treatment is to further evaluate these
locatlons, to check whether the brldges or bridge approaches wii actually be
Inunciated as shown by the DTM, This evaluation shatld also check whether
the sg!uctures are heritage listed, as this wiil Impact on the treatment
possibla,

On the basls of the provislonal assessnient, the frequency of flooding of
major roads, Including sectlons of the Ipswich Motorway, Brisbane Road,
Warrego Hlghway and Cunninghar Highway at less than 20 Year AR 1s
consldered to be Unacceptable.

Responstblilly for these major routas lles with the Department of Maln Roads,
who should be trged to upgrade these routes to at least 20 year ARI flood
nmunlly as soon as possible,

The Miligation Plan should Includae a program of works to upgrade the major
toutes, and any local roads, which will not have an alternative trafficable
route durlng flood condltions.

In addldon, there are a number of timber bridges, which are more vulnerable
{han thelr modern counterparts due to thelr age and condition, Councll has a
Timber Bridge Replacement Program, 1t Is recommended that the priorities
within this program be reconsidered fn the light of road dosures dug to flood
as well as on structural condition.

Thnher bridge at Rosewaod
{Photograph ROM)

A nuimber of other lifelines are dependant on bridgas remalning Intact, not
only In regard to road and rall inks, but also waler supply, sewerage, power

Gy
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and telecommunlcations, all of which often use hrldges to cross rivers and
other Infrastructuire,

AGS0 (20014) also estimated that about 10 km of rallway woutld be
inundated Tn a 100 Year ARI flood event. Queensland Rall should be trged
to look at uparadling the track I these focations, but should rot be required
to not exacerbate flooding with any works they undertake,

Electslcity and telecommunication lifelines may be daraged or cut as a result
of flooding, storm, bushilre, earthquake, landslide abd even extreme
tamperatures (If this results In capacity belng exceeded), As many other
lIfellnes and critical fachities are dependant on malntenance of these key
fifelinas eq water supply, sewerage and rall transport, the community Is
vilnerable to thelr Interruption,

Whiist shoit Interruptions of thesa lifelines, say of up to a few hours duration,
ca ba tolerated, any extended pertod of [oss of these lifelines will lead to
widespread distress, and potentlal health and other problers.

A survey needs to be undertaken of all such nfrastructure which s below the
100 Year ARI flood level, In order to develop a prioritised action plan. As
much of thls Infrastructure is eutslde Councll’s control, it Is recommended
that Councll coordinates these actiltles as well as dealing with Its own
bulldings, road, water and sewerage Infrastructure,

Treatmant of Crltlcal Facllitles

As for Iifelines, ciltical facllitles are primarlly dependant on power and
telecommunlcations, Hospltals, for example, usvaliy have sufficlent on-slte
genaration capaclly to meet milmum requirements.

However, other fachltles such as refrigerated food distribution centres may
not have such faclittes. In this case, even whilst the power grid belng able
to provide supply from an alternative source may glve some protectlon, tha
facility may be vulnerable to power ling fallure If there Is no ¢luplication of
reticulation. The provision or not, of onsite standby generation plant then
becomes an Issue in commerclal sk management for the facility,

Critical facilltles should also hava duplication of water supply If possible,

Somé critical facilitles are located In flood prone or bushfira prone areas, and
hence have a refatively high vulnerabllity. These were listed In ‘Table B,

The long terms strategy should be to relocate all cittical faclitles from the
PMF floodplaln,  As none of these are the direct responslbllity of Councll, it Is
recommended that Councli take a coordinating role In this treatment
component,
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Trealmant Optlons -Preparedness Meastiras

3.3.1, Upgrading Flood Waming System

The flood warning system for the Brlsbane and Bremer Rlver systems has
lieen upgraded conslderably over recent years, with the Installation of an
ALERT realtima telemetry system.

The current system for the BremeiRiver Is shown In Figure 22and for the
Lower Brishane Riveris shown In Flgure 23.

It Is the responsibliity of the Bureau of Meteorology (BoM) to prepare and
Issite warnings for raajor river syskems. However, the local authorlty ld
rasponsible for warnings of flash flocding n ralnor systems and tributaries

‘whare the waming thne avallable Is less than about 6 hours.

1t can be seen from the network maps in Figures 22 and 23 that most
tributarles have some warning capablilty, but In some Instances, there Is no
flood warning Instrumentation In the catchment headwaters,

These maps Indicata that the followlhy creeks have no floed wartiling
infrastricture; Sandy Creek, Goodna Creek, Six fMile Creek, Ironpot Creek,
and Sandy Creek North,

The system could be further Improved with additional streamflow and/or
ralnfall stations In the headwater reaches of Deshlng Creek, and Western
Creek (upstream of Grandchester),

The BoM runs hydrologlcal models {using the URBS model) to predict river
helghts from upstream data. When the system Is upgraded by the addition
of new stations, the Bureau will updats the model to Incorporate data from

the new station.

3.3.2, Flood Warning Interpretation and DIssemination

Flood warplngs are lssued by the Bureau of Meteorology to Councll, Pollce
and Emergency Services, and are broadcast to the publlc principally via the
radlo. ‘These warnings ate also avallable on the Internet.

The warnings are Issued giving predicted flood helghts ustng a classtfication
scheme such as that In Figure 23 for the Bremer River. The avetuage
member of the publlc has difftculty In lnterﬁretlng warnings of this type to
thelr own sltuation, especially where they have no previous fleod expetience
there.

There are a number of possible measures to facllitate this terpretatlon:

#2Dlstributlon of flood maps to all resldents In the flood prone areas,
showlng flood contours for each of a range of stage heights at thelr
nearest flocd waralng gatige, together with informatlon regarding
reading and Interpreting these maps;
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= .sfTha erection of permanent flood markers through out the flood prone
areas, say at street Intersections, showing the level at that polnt for a
range of helghts at the nearest flood warning gauge, possibly
showing the helght of say the 1974 flood, These could make use of
existing street furniture such as fighting poles or telephone poles,

“esshs an alternative to the above, the corresponding levels could be
marked on each house, say on the inside of the electriclty suprly hox,
This would requiré tmote resources that marking each street block.

Wa recommend that, In the first year, these options be canvassed with-the
communlity, In.order to deterniine which approach b most sultable.
Implementation of tha preferred action woulkt then ba undertaken In
subsequent years, ‘These recommendations have been Included In the

treatment strategles,

— HndeT 0
HAJOR
Flgure 21
Bramer River at Ipswich
Fiood Level Glassiftcation
(Source Bureau of Meteorclogy)
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3.3.3, Comimunity Awarenass

The ralsing of community awareness in respact of flooding Issues (s an
Impeartant componeht of the treatment strategtes.

In respect of awareness of flooding, It is proposed that the following
strategles ba adapted:

a) Inforniaton for the whole community
saGeneral Information regarding the nature of tiooding In Ipswich
sseFlood maps
zceGeneral Information on belng prepared for floods, and what each
householder can do to reduce damage,

b) Information to householdets affected by floating
s above, plus
2525 Spacific Information regarding fiood levels at thelr property, and
how to Interpret flood warnings

¢) Inforntation to husinessss affected by flooding
#t2\s for a) and by above, plus
~«nformatlon regarding preparatlon of a flood management plan for
the huslness,

In order to encotrage the latter, we hava Included h the recommended
strategies, for Council to undertake or find, the preparation of one or more
such plans by way of a pllot program,

The material prepared for distribittion to the community should take account
of the multi-cultural nature of the Ipswich community, and should Include
non-Engllsh language brochures, 1t will be developed In conjunctlon with
Coundll's Communlly Services Department, and cocrdinate with the latter’s

Facifittes Plan,

Councll has an Fmergency Managemerit section In Its website, "The newly
developacd materlal and that In the webslte will need to be conslstent; and it
will ba beneficlal for the new materfal to be avallable via the webstte.

3.3,4. Rural Addressing
The locatlon of rural propertles by Emergency Seivices personnel or by air for
faod drops or evacualion frequently causes problems for flood response
persomel,

These requirements are met In large part by the Rural Addressing Inltiatlve of
the Dapartment of Fmergency Services and the Local Government
Assoclatton of Queensland (DES and LGAQ 1896, ANZLIC 1996). Ipswich City
Councll Is curtently implementing these guldelines, which are based upon
“addressing each property according to lts distanca alohg a particular road,
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We recommend that, In addition to implementation of the wral addressing
accarding to these guldelings, that the map coordinates of each propery he
recorded within Councll's GIS 50 that thay can ba reached directly from thelr
coordinates, as may be necessary by alt, should roads be Impassable.

Treatment: Optlons - Response antd Recovery Measures

Respanse resources are In place and coordinated between Councll, DES, SES
and the Police, Ambulance and Fire setvices,

whilst resouitce locatlons such as SES Depots should be suffictently close to
flood prone areas, they should not be within those areas, in order that they
are accessible at all tines, 1t s also Important thal these and other

* resources such as counter disaster response centres have power supplles and

communicallon finks, which are not themselves threatened by flooding.

Future resotirce requirements should be planned according to the above
crlterla, and taking account of projected future populations and forecast
changes s poptitation distribution,

As outlined In section 3,144, an ltem has been Included In the treatment
strategles to Improve these forward estimates within flood Ikable areas, In
order to allow belter planning of response requlrements,

Similar conslderations apply in respect of recovary resources, although
rasource distribution is a lesser Isstie in €hls context, as these resources do

hot need to mobllise early In an event,
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4. Savere Storms

4.1, Risk Evaluation Skudles

4,11, History of Storim Damage
The Ipswich SES provided records of locations oF thelr rasponses to storm
damage since 1997, and these were summarised by CCD and by suburb vla
Councli’s GIS, Thess are plotted I Figura 24, This analysls was
undlertaken to see If there was any credence to perceptions ralsed at the CFG
workshops that certaln locations were more susceptible to storm damage,
The distriibution of storm damage responses In recent years glven [n Flgure
24 does nak suppoit: this perception,
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Flgura 24 Location of Storm Damage 1597 - 2002

4.1.2, Lifelinas at Risk
Strong winds can cause widespread damage to bulidings and infrastructure,
and 1 extreme cases, loss of life or serlous Injury, Strong Winds are generally
assoclated with tropleal cyclones, fornados or storms, On average 1.2
cyclones pass withln 500km of Brisbane each year. In the last 92 years, 15
cyclones have past within 100km of Brisbane,

In contrast to floods, which occur Infrequently, some wind dainage occurs
most years, and Is the mosk common catise of emergency response in
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Ipswich, AGSO (200ia) estimated that, on average, there Is 1 tornado day
per year and 2 damaglng storms In the Ipswich area.

The most Intense ralnfalls oceur during thunderstorms and may he
accompanied by hafl, Heavy ralty may cause bullding damaga by water
penetration particutarly when accompanted by wind damage to raofs, and by
overflowing of roof water systems and stormwater pipes which may In tutn
cause [ocallsed eroston. : _

Hal 1s most likely to cause damage to property and Infrastructure (eg roofs,
cars and power supplles, telecommunicattons), although if peaple are unable
to And suitable shelter, sertous injury or even death could result. Windows -
are the most susceptible to damage from hall (usuaily occurs at slze between
30-40mm). Alurinlum awnlings, extemal shades and vinyl sldings are also
susceptible, Roofs and gultering can bacome damaged and In severe cases
(eg Sydney Hall Storm) can rasult In damage ko contents if the roof integrity
s broken. The roofs likely to be worst affected ate aged ashestos cement
sheeting, brittle bles and corrugated ron,

While the Buréau of Meteorotogy monftors thunderstorms and Issues advlce
and warnings assoclated with severe thunderstorms, the location atxl
Intensity of the storm [s difficult to predict, Within the SEQ reglon there are
rellable reports of hall up to the size of 120rain. The rnost slghificant
hallstorm on record for Brishane occurred In Januaty 1985 (hallstones as
targe as 63mm), A halistorns I Brishane In November 1995 reportedly
damaged the roofs of ymore than 300 homes.

AGSO (2001a) estimated that there are, on average, 20 severe
thunderstorms per year In the Ipswlich area, which generally occur between
the months of October to April, Lightning is procluced by almost all
thundeystorms at an average rate of 2 flashes per ininute, Hall is produced

by approximately 30% of thundlerstorms.
Lightning strikes clalm approximately 10 fives per year In Australla (650
deaths betwesn 1803-1991), Telephone use during thunderstorms yesults in
a common form of Injury related to lightning strlkes, ¢hue to earth potential
rise (PER). People aro wamed agalist using telecommunlcations diking
thunderstorms. Due to the random spatlal spread of strikes, the locatlon of
dloud to ground strikes 1s Impossible to predict,
Secondlary hazards clude:

s #High rates of stormwater runoff yesulting In fash fleoding;

= =dnittation of landslidesfmudslides i susceptible ateas;

seSlgnificant public safety risk from Fallen pawetlines and trees; and

ss=fallen powerlines and lighting stitkes can Inittata bushfires.
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4.3,
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§iza 3 Traawreat Opdons snd Shategles

The major Hsks are the public safely risks resulting from fallen trees along
voads, especlally at night, and from fallen powerlines that remaln energlsed,

Critical Facllitias at Risk
No critical facllltles are specifically at rsk from severe storms. ‘The maln tisk

- 15 los¢ of electricity supplles, which may be damaged by storms, Critical

facllittes should have a standby or a duplicate power supply.

Treatment Options ~ Prevention Measures

Durlng Stage 3, Energex the local electriclty supply agency and Telstra were
contacted to abtaln Information In respect of thelr strategles for deallng with
and supply locations that had been found to be particularly vulnerabla to
storm damage. Unfortunately, ho information was provided by those
sourees,

The following have been ptoposed [n the treatment strategles:

steReview the potential for relocating vulnerable power lines and
telecommunications cables underground (first year), with knplementatlon

In subsequent years;

2eReview with Energex, the rescheduling of thelr tree malntenance prograin
to maximise its effectiveness (In spring).

Treatmisnt Options - Preparetiness Measuras

The followlng preparedness ineasures have been proposed In the freatment
strategtes: ’

aseReduce the vulnerablllly of the communlty at risk by education and
awareness ralsing of stornt related lssues, Including house malntenance

{ssues;

sseReviewlng with the Bureau of Meteorology the scope for Improving the
timellness and effectivenass of severe storm wamlngs;

ss+Reduce the risk to pre-1980 bullding stock by way of pre-sale Inspections
and bullding approval ihspections encouraglng ralsing standards to meet
cuirrent bullding codes, and In order to meet Increasingly stringent
Insurance requirements,

sedmplementing rural addressing as for ticods (see saction 3.3.4),

Traatment Options - Response and Recovery Meastres

Response resourees are In place and coordinatett between Councll, DES, SES
and the Police, Ambulance and Flre services,
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1t Is also Important that response resotirce depots and counter disaster

response centres have duplicated or standby power sipplies and
communication links that are not themselves threatened by storm damage.

Fulure resource requirements should be planned taking account of profected
future poputatlons and forecast changes In population distribution,

SimHar considerations apply In respect of recovery resources,
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5.

Bushfires

b1,

Risk Evaluation Studies

The primaty rlsks assoclated with bushflres In Ipswich are properttes and
Infrastructire (eg wowden power poles and bridges) that are located on the
urban fringe, and In rural areas, The lkellhood of bushflres in urban areas is
low as vegetation clearlng Is undertaken during the development of
commerclal, industrlal and sewered resldentlal development,

Bushfire prone areas In the trban areas of Ipswich are In Camlra, Carole
Park, Opossum Creek and Plne Mountaln, Howaver, the majority of rural
land In Ipswich 15 dominated by grasstand and pasture and Is consequently,
of low nisk, Bushflre hazard maps were obtalned from the rural flre authority,
and given I the Stage 1 Report, This Is reproduced In Figure 25, which
shows areas of high and moderate bushfire risk,
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Flyure 25 Bushfira Hexard Map
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Vulnerabillty of the community refates primarly to thelr location vis-3-vis
these Hsk areas. In additlon fo hulldings and Infrastiucture within these
areas, and the people occupying these bulldings, paople In vehicles or on foot
I or crossing these areas are also vulnerable, The vulnerability of bulldings
Is minfmised by adherence o the bullding cades,

There are about 1,380 propertles (about 4,200 people) tocated withln areas
of high hushfire sk, and a futther 5,350 propetties (about 16,000
people) Iy areas of moderate hushflia sk,
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Secondaty hazards Include:

sieRoad, electrdclly supply and telecommunication lifelines may ba
damaged and Interrupted;

azFallen powerlines which can lgnfte further fires;

wsdncreased runoff after fire can lead to soll eroslon and nuttent
transport leading to water poilution or eutrophication; and

sizSmoke pollution can be a traffic hazard and In extreme cases a health
hazard, '

5.1.1, Rural Restdential Development in Bushiire Protie Arcas

Councl has regulrements In its Planning Scheme for the destgn of rural
residentlal developments. Also, all bulldings n rural resldential areas should

comE,I’y with the Guldeltng Sitig and Deslgn of Residential Bulldings In
Bushfire Prone Areas (DLGP 1997) and Australlan Standard AS3959-1991

wconstruction of buildings i bushfire prone ateas” as required under the
Queensland Bullding Act (1993),

Measures In placa of under consideration to reduce wlnerabl!ity' or lmprove
~ disaster response Include:

s Water supply requirements to full uriban reticulation standards to ensure
fire fighting capablfty; ‘

#24The requirement for a minlmun 20m road reserve width to act as a fire
break; ‘

2o cul-de-sacs ara permitted In such areas, to minliise accessfegress
problems. '

5.2. Treatment Optons - Preventlon Meastires
The followlng have been proposed In the treatment strategles:
seReview the potential for relocating vulnerable power lines ad

telecommunications cablas underground (first rcar), with Implementation
In subsequent years In order to reduce Hsk to ifelines;

sseReview with Energey, the rescheduling of thelr tree malntenance program
to kmaxlmise its cffectiveness (In spring) in order to reduce public safety
risk; '

seReduce lifellne risk In bushfire prone areas by Implementation of the
Timber Bridge Replacement Program;
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B.3.

5.4,

Slzyed Trealmonl Options and Stratenles

#.Monitor and evaluate the effectivansss of curreht fire management and
fuel re’ductton sirategles, and recommend any changes to the responstble
agencles,

Traatment Optons - Preparetness Measnres

The following preparedness measures have been proposed Ih the treatment
strategles:

#aMeduce the vulnerabliity of the community at risk ty education and
awareness ralsing of bushflre related Issues, Inchidlng hotise malntenance

Issutes;

aaReduce the risk to bullding stock predaiing bushfire provisions In the
bullding cocles by way of pre-sale Inspections and bullding approval
Inspections encouraging ralsing standards to mest current bullding codes;

=edmplementing rural addressing as for floods {see section 3.3.4),

Traatment Opﬂoné « Ragponse and Recovery Measures

Response resources are In place and cootdinated between Councll, DES, SES
and the Police, Ambulance and Flre services,

It Is also Important that response resource depots and counter disaster

response centres have duplicated or standby power supplies and
communlication links that are not themselves threatened by bushfire. For
example, the SES' Belthird Park Depot s tocated I & high hushfire risk avea.

Future resource requirements should be planned taking account of projected
{uture populatlons and forecast changes In populatioh distributton,

Sirnilar conslderatlons apply In respedt of racovery resources,
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6.

Slega 3 Treatment Opboas and SUplegles

Summary of Risk Treatment Strategies

Detalls of the proposed sk treatment strategles ate given I the Natural
Disaster Rlsk Management Report (Fisher Stewart 2002a) and the Natural
Disaster Mitigation Plan (Fishelr Stewart 2002b), A summary is glven below.
The risk treatment strategles were divided Into 3 categorles, namely:

d) Actlons atready In hand or implemented;

e) Actlons endorsed by Coundl! for Implementation; and

f) Proposed future actions subect to funding avallability '

Acttons listed under <) require maior funding and are beyond Council’s abllity
to fund totally, This section also Includes actions that are not within Council’s
responsihifity,

Due to the scale of some of these actlons, a ten-year Implementation
pragram & proposed,

A suramaty of the costs of the actlons proposed undler b) and ¢} Is given In
Table 6.
Tabie & Cosls of Proposed flsk Trealment Acllons

T EaHiiatel Coutn | Estmared Goste | ESgmAted Costs ]
NearZ0022003,) Year2003-2012 | 8 Totalixmt;

Floods - People ‘

and Bulldings $2.07 million $164 milion £166,1 million
Floods —

Environment, $0.35 milllon $137 millon $137.4 milllon
Lltellnas and

Severe Storns | $0.25 milllon 423.1 million $23.4 milllon

Bushflres $0.19 mlllion $20.6 milllon $20,8 millien
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Appendix A

Provisional List of Road Closuras
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Appendix B

Rural Road Damage and Repair Costs
May 1996
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Appendix C

Possible Flood Mitigation Schemes
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Ipsedch Gity Couarll Hatural Disesles Risk Manzgerpenl Stadles Program
Stage 3 Trealment Opfons and Slalegles

An Internal Workshop at Ipswich City Councll developed the following list of
potentlal flood mitigation schemes In February 2002,

=«Dam slte on Bremer River at Mt Walker (Water Supply Sources In South-
East Queensland’ Volume 2 Repoit, January 1991 by Water Resources
Commlsston Department of Primaty Industiles)

= ezDam slte on Wartlll Creek, Aratula

==evees on Bremer River as per SKM ﬂood study repott paittcularly
proposals for CBD area

s=Detention baslns on Woogareo, Bundamba and Deeblng Creeks
(proposed by Mr R Gamble and documentation of affect of Springfleld
lakes and dry retention basins)

ssDetention Baslns above Rosewood and Marburg {Rosewood completed,
Marburg project approved for funding)

seFlooding i lower parts of Harrlsville, Peak Crossing and Rosewood
=zFloxding at Walloon and Karrabin

s=Flooding In Calvert

#=Flooding In Grandchester (damage from recent flood)

#aFlooding above Harrisville (local Storm, SKM's reports, March 1998 & May
1899)

#efilooting Ebenezer Road al Ebenezer (local storm)
eStream works at Bundamba Creek, Bundamba (JWP's report, Aprll $999)

#zFlooding at Ripley (local sterm, SKM's repott, 1998)

seProtection of good agricultural land In Wanlll Valley Inlgation area and
other catchments

seProtection and ralsing of strateglc bridges and roads affected by mafor
stream flooding

eisAftemative local accesses for propettles cut off during flood events

&aConlinue tiparlan restoration program
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