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SUMMARY
S$1 Study Objectives

Narromine Council commissioned the preparation of the Floodplain Risk Management Study and
Plan for Narromine. The overall objectives of the Floodplain Risk Management Study were to
assess the impacts of flooding, review existing Council policies as they relate to development of
land in flood liable areas bordering the Macquarie River, consider options for management of
flood affected land and to develop a draft Plan (FRMP) which:

i) Proposes modifications to existing Council policies to ensure that the development of
flood affected land is undertaken so as to be compatible with the flood hazard and risk.

ii) Proposes Flood Planning Levels for the various Land Uses in the Floodplain.

i) Sets out the recommended program of works and measures aimed at reducing over
time, the social environmental and economic impacts of flooding.

iv) Provides a program for implementation of the proposed works and measures.
S2 Study Activities

The activities comprising this study included:

» Review of flooding patterns on the Macquarie River floodplain at Narromine
(Section 2).

> Assessment of the economic impacts of flooding, incldding the numbers of affected
properties and estimation of damages for flood events up to the Extreme Flood
(Section 2 and Appendix A).

> Review of potential floodplain management measures aimed at reducing flood
damages, including an economic assessment of each measure (Section 3).

> Ranking of measures using a multi objective scoring system which took into account
economic, financial, environmental and planning considerations (Section 4).

> Review of current flood related planning controls for the study area and preparation of
an updated draft Flood Policy for Narromine (Appendix C).

>  Preparation of a draft FRMP for Narromine (Section 5).
83 Summary of Flood Impacts at Narromine

Narromine is a town of 3,500 people located on the southern bank of the Macquarie River about
40 km downstream of Dubbo. (Figure 2.1) The total catchment area upstream of Narromine is
26,000 km®. The town has shown continuing growth in recent years, with residential sub-division
development proceeding on the floodplain upstream (east) of Manildra Street, between Crossley
Drive and the Mitchell Highway. (Figure $1)

Due to the large catchment and the mitigating effects of Burrendong dam on peak flows, floods
would take several days to peak at Narromine and high flows would be prolonged for up to a
week. The existing town levee runs for a distance of about 800 m along the southern bank of the
river between Dandaloo Street and Manildra Street and was built to protect the town following the
major 1950 flood. The levee would be overtopped at a low spot and there would be little
freeboard remaining over the remainder of its length at the 1% AEP level of flooding.
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Floods up to the 2% Annual Exceedance Probability (AEP) magnitude would be conveyed within
the river channel, although there would be small backflows from the Macquarie River into the
Crossley Drive area upstream of the existing town levee via drainage pipes located in the river
bank. There would be no flows emanating from the river due to overtopping of the river bank at
this frequency of flooding.

Significant overtopping of the southern bank of the river upstream of Manildra Street would
commence for floods between the 2% and 1% AEP, with the floodplain progressively conveying a
larger flow as flood magnitudes increase. Some of this flow would travel westwards into town via
a drainage path denoted the “Manildra Fioodway” in this study. The remainder would flow through
the culverts in the Main Western Railway embankment to the southern part of town via a flood
runner known as the “Town Cowal”.

Depths of inundation in the town at the 1% AEP level of flooding would be in the range 0.47 m to
1.49 m on the southern side of the railway line, and 0.31 m to 1.74 m on the northern side.
Depths of inundation for the 0.5% AEP flood would be 0.3 to 0.5 m greater than for the 1% AEP.
Extreme Flood levels would generally be 0.3 to 0.5 m higher than 0.5% AEP levels. (The Extreme
Flood defines the upper level of potential flooding and would result from a flood with discharges
equal to three times those of the 1% AEP event.)

Table 8.1 shows the impacts of flooding on the various categories of urban development in
Narromine. About half of the residences and a considerable proportion of commercial properties
would be flooded in the event of a 1% AEP flood. The 0.5% AEP flood would cause similar flood
levels to those that occurred in the record flood of February 1955, which inundated almost the
whole urban area of Narromine.

TABLE S.1
PREDICTED FLOOD DAMAGES IN NARROMINE URBAN AREA

2 0 0 0 0
1 747 58 20 44
0.5 1070 142 39 113
Extreme Flood 1174 144 40 162
S4 The Floodplain Risk Management Plan

The draft Floodplain Risk Management Plan showing recommended flood management measures
for Narromine is presented on Figure S1 and outlined in Table $.2. The measures comprise a
mix of investigations, engineering works, planning measures and improvements to flood
awareness and emergency management procedures. They involve:

» Further development of the design concept for the flood protection levee along the
southern bank of the Macquarie River. This measure would involve refining the concept
design and cost estimates developed in Section 3 of this report. The work would also
include further hydrologic analysis to assess requirements for the storage and disposal
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of runoff derived from the local stormwater catchments in Narromine. This investigation
is required to confirm the engineering feasibility and economic merit of the levee and
provide documentation to a standard to support an application for Government funding
for the project.

Further investigation of the feasibility of reducing fiood levels in the ponding area east
(upstream) of the Parkes Narromine Railway by enlarging the culverts in the
embankment. The backwater influences of the pondage extend upstream into
residences between Fifth Avenue and Manildra Sireet. On the basis of depth of
inundation the area around Fifth Avenue is presently a “high hazard” area at the
1% AEP level of flooding. A concept scheme has been developed in this study to
reduce flood levels. It comprises new culverts in the railway embankment to increase
hydraulic capacity, in conjunction with the creation of an overland flow path to direct
flows to the culverts. Existing survey of the area does not allow the feasibility of this
scheme to be confirmed. The ponding area develops as a result of breakouts from the
river being conveyed in the Town Cowal through the Main Western Railway culverts, as
well as from runoff generated on the local stormwater catchments on the southern side
of town. When the river levee scheme is constructed, the volume of flow contributing to
the ponding will be considerably reduced. However, enlargement of the Parkes
Narromine Railway culverts may still be required to cater for local runoff.

Depending on the results of the above investigations and agreement on the provision of
funding, preparation of detailed design and documentation of the chosen flood
mitigation projects, followed by their construction as funding becomes available.

The application of a graded set of planning controls that recognise both the type of
development and the flood risk of the area, to be applied through an updated Flood
Policy for Narromine. For the purposes of administering the Policy, the floodplain was
divided into six areas of varying flood risk as shown on Figure 5.2.

Improved emergency management plans for Narromine, including incorporation of flood
information determined from the current floodplain management study in the SES's
Narromine Local Flood Plan.

As part of the improved emergency planning, SES should encourage the preparation by
owners of individual Business Floodsafe Plans for commercial and industrial properties
subject to flooding. A toolkit for the preparation of individual Business Floodsafe Plans
has recently been developed by SES.

Timing and Funding

The total estimated capital cost fo implement the floodplain management plan is $2.53 Million,
exclusive of Council and SES staff costs.

The timing of the proposed works will depend on Council's overall budgetary commitments and
the availability of funds. Funding may be available through a number of sources, as identified in
Table S.2.

ATO041/docs/reports/NarromineFRMS.doc Lyall & Associates

May 2009 Rev. 5.0

Page S3 Consulting Water Engineers



SLONIDZ ¥ %SIHd A00Td Aempoo} 1eary aurenboepy BAIQ JOMYABBHS BIPIUBH
Z'G ainbi4 (moly BulnoWw MOJS ‘MOJRYS) ABMPOO) BIpIUEY = = =  JUBAT POO|d SIS JO JUSIXT SAJBOIPY| == — — ureidpooid oin0 IR ealy Bulpuoy prezeH yBiH I eSS

AGNLS ININIOVYNVIN MSIH (uonesl1oBejen) oHNEIPAH) AEMPOOI [EMOD UMOL == = =  IUBAZ POO}d dIV %1 JO JUSIXT SMJBOIPY| — — = ueidpoois siepeuvol [ (661 ‘@3 Aempootd remos umor w 0001 008
NIV1dAO0d ININOWIVYN VIVQ 00014 ¥IHLO SLONIDSud MSIY G001

"ASAUNS O14103dS
LIS A8 QIWHIINOD 38 ATNOHS SLONIOIYL USIH
SNOIYYA 3HL 40 STFONINA IHL YVIN SINIWLOTIY
IYNGIAIGN] 40 NOILVANNNI 40 LNILX3 FHL

\ 'AINO 3LYWIXOHddY 3¥Y ANY YLYJUNOLNOD

FIGVIIVAY ANV NIVIJOOOTd ANV H3AR 3HL 40
SNOILOIS SSOHD AIAIAYNS WO AIANIANZL3A .
3Y3IM NMOHS ONIQOOTd JO SINILX3I 3HL

310N

/ I

NIVLYIONN
ONIQOOd 40 INALE3

7

}

oy

™

v

loammn!

(-



sisauibug Je)epp Bujinsuol
sajeloossy g ||BAT

s abed

0'G "A9Y 600Z ABW
30P"SNHJBUILLIOLIEN/SHOAI/SO0P/LYOLY

uollitiy £5°2%

1509 pojewys3 g0l

‘Buipuny jo Ajigejieae ayy pue Apnig
ISB9- Sy} WOJ) SWOTINO0 J|GRINOAR)
2 uo puadap pjnom aInsea siy |

‘ajqe(ieae Bulpuny usym jiouno) Aq pejuawsidwi aq 0} aie SHIOA
*SJIBAIND JO UaREejUBINOOp pue ubjsep paelep aiedsld

{*spanno parosdi) 10} pasu aly) aonpal
Algissod pue Aempiey ou jo wessnsdn Bupuod
Q0Npal PINom 88A8| Jjueq JeAly ‘pejusis|dwy s|
BWBYIS 28A9] MUET JOAI J8Ujaym pue Kpns sAoge
o) JO SjiNsai 8y} uo juapuadsp S| BWBYDS) SHIOM
HaANO jonisuoo pue ubisap pajelep eledaid

‘Jusunjueque Aemjies Jo opIs uIvIses

uo puej jo s1adojaAsp Woly SUOKNGUIUoD
‘Klaaneussyje 1o ‘Buipuny JuswuIdA0D

pue pounoy) saanbal }) Kjaond wnpawm
B SBYJ| "UMO} JO JOJOBS }SaM-LINOS 8L} U]
S|9A8| poojj Buonpal pue SUBAIND mau ay)

'Buipun} JusWUIBAOL) pUe |ISUNDY JO} UoISSIWANs e aledald

U} INSUOD AYUNWIWOD aXeMapuf

‘Apmg juswobeuey

ys1y urejdpooy4 siy} u) pajuassid sisAjeue d1WoOUCI3 pue Buisoo [eniul ey} suyal 'ubisap jdoouo aledald
‘JJouns

JS)EMULIO)S [BD0] PUB SMOJ) JOAN Y04 JO |04ju0D 10§ sjuswalinbal ssesse 0} siskjeue o|jnelpAy pue 2160j0ipAH

‘Aem|iey aujWioLep sa)led U) SUBAIND JO

Buipiaoid uj deis Js11y oY) S| Binsesw sy ). Jusunjuequia Aemjjes aly) Jo Weansdn UMO) JO 10j08S JSBM-UINOS U] S|9AS] 20BLNS jBinjeu Aaaing 000°06$ | Aoedeo ojnespAy Buipeibdn Jo Apms £
*Buipuny JUBWILIBAQS

pUE [1oUN0D JO AJIGE[IBAE BY} puB ApM)S (Apms

Aqisea ay) woJj SUIC0INO S|GRINOAE} "ajqe|ieAe Bugpun) usym jpUnoy Ag pejuswaldw) oq 0} BIe SYIOM ®Aoge ol} Jo synsel ey} uo Juspuadap) eans|

€ Uo puadap pjnom aInsealu siy |, *88A8) JO UoljejuaWINaGp pue ubisap psjielap aledeld UollIIN 9°L$ | Jo uoponIsuc pue ubissp pajlejap jo uojeledald
“Buipuny JusWwiLIBAOE) PUE [jounc) ‘Buipuny JUBWIUIBAOE) PUE |IDUNOD JO} UD|SSiWIgNs & aledaid
sednbas}| "poolj 43V %) € J0 souL.LN220 ‘uojeynsuo) AjJUnwWIo) ayeUapun
sy woly Bupnsas syoedw JILIOUOIS ay) Jo “Apmg JusiusBeueyy
ma)A ul KO UBIY e sey pue 8aAg)| oy} SS1y urejdpooj4 siy uj pejussald siskleue ojiouooa pue Bupsoo [eiu; aule ‘ubisep jdeouco aredald

Buipiroid Ui days 1811 BUY SI BINSEBW SIY |, “jueq 19AH J0 do} suyep o} 89A8| Jo 8jnol pasodoid Buole Asaing 000°08$ "99A3| YjUeq Joau Jo Apmis Ayliqisead

‘Bulpuny JuswiuIdA0S) Biinbal
jou saop )| ‘Kjiioiad [BIij e sey pue
$9§S0| POOJ} SONPAI PINOM INSBAW SIY |,

“ioo) SIS paysiiand Ajusdal ay) uo paseq

sjuswdojarap JUISNPU} PUB [BIDIBLULLIOD [ENPIAIPU| 10} UBl] 9§8SPo0]] ssauisng e jo uoesedasd abeinosuy
‘Apms Juswabeuepy ys1y ulejdpool4 ayy Ul payusseld

UOJJeWIojul 8Y) U0 Paseq "Ysli Poo)} ay) Jo SJUapISal SSIAPE 0} 81Nyo0Ig uoneuLio| poold atedaid 0) g8

S]S0D SJBUMO PUE S,§3S

‘sjuawudojaaap |eLysnpu; pue
|EI018WIWIOD JO SIBUMO pue Sjudpisel 1oj weiboid
uojEONPE pue  Ssausieme pooj}  juswaidw)|

‘Buipuny JUSWIUIBACYH

aJinbal jou saop }| "KjIoRd YyBiy

e sey pue sainpasoid Juswabeuew
AoueBisa anosdul| pinom ainseaw sjy|

*2'Z aInBiq uo umoys aie 4y %1 18 19A9] J00|§
B8A0QE PBJEPUNUI) $80UBPISS) Pepoo|d “ApnjS juswebeueyy ysiy uleldpoold siy) Ul peyusserd Juswdoldasp
auoid poojj Jo Suoljeso| uo Uojewlsou) ajesodiooul 0} S| 2007 'UBld POO|4 |BO0T SulWOLEN $,83S

$}S00 §3G PUE JIoUNeD

sainpasold
osuodsal Aouabilews poojj ut uoisnjoul o} §38
0} a|qejleae s| uejd yelp pue Apms juswabeueyy
jsy  uleidpooly  Siup ul elep pool ainsuzy

*Buipuny JuswWLIBA0H
aJinbal jou saop )i “sujwoneN
ul Juswidojeasp fenuapisal pajosfoid jo

Mo ur KIIoId ybiyg e sey sinseswl siy |

‘Asnins sjfs

pue 9002 ‘Apms pooj-{ sujwoseN Ul pejussald ejep esn o} sjesodoid Juawdojeasp JO LOfEN[BAS S,[IOUNOD
‘uswdinba s|qeniea jo ebeiols a8y} 10§ W 0Og SNid ooy IV %S 0 I S|qB|{eAR S| BRJE UE PapiAcld

1d44 fenuapisal ay) 0} [enba joAs] J00] B MOJIR ABW IDUNOD "PIRCASSI) L 0OS SN POsY JdHV %60 84
01 (sauioy Buisinu ‘suosiad pefiz "B'a) Juowdoioas(] |BUSPISSY SIQRIBINA POO|4 10} SISAS] J00]] WU
“POOL BWBXT BY) JO JUSAS Sy} Ul UDNIUN O} S BY 0] AINB) PUE PILONBLI}) WL O0G $0id POOY JdTV %S0
a0 0] $HOIAIDG [RIIUSEST SN JESNHD pUB Sooe AHUNLILOYD [RAUSSST JO§ S|18A0] JCOY WINWIUIA
*spoof jo sbeiols Aiesodius) ayy o) ww 00g snid pools 43y %L

ie a|qejleae s| ease ue papiaoid ‘JustidojeAsp [BISNPU/RIOIBILIOS 104 jOAS] JOOJ} JOMO] B MO|je ABLU |10UNDD
‘pleoqaal} ww 00G Sn(d pooy IV %) 9q 0} JUBWAOIBASP [RIUBPISAS 10§ S|9AS] JOO WINLIIN

Z°5 3614 U0 UMOYS SB S]0UIDBId YSIY POO|4 XIS OJUf papiaIp uteldpooly

'poo| awalxg ay} AQ pejepunu| pue| Se paujap

‘utejdpool; sy} uppm uoneoo| Jjey} pue juawdojarap jo adA) 8y} UO paseq S|OUOD PAO) JO JOS pepElD

NV1d LNJINFOVNVIN MSIY NIV1dAOOTd LAVHd ANINOYUVN
NI NOISNTTONI 304 STRANSYIW AIANTWNOITY
zsanavi

S]S0D JJE}S §,|1oUN0D

‘supIoLEN
J0j AoiOo4 PpoOO}4 MEIp U0 paseq Sjosuod
juswdojeAsp  pepuswiwoddl  ayy  juswsidwy

ueld pue Apms juswebeuey ¥siy
ujejdpooy suguiosen

pe—




PrSN—N

.

Narromine Floodplain
Risk Management Study and Plan
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1. INTRODUCTION
1.1 Background

Narromine Shire Council, through its Floodplain Management Committee is undertaking a
Floodplain Risk Management Study and Plan for the town in accordance with the New South
Wales Government's flood prone lands policy and using procedures set out in the Floodplain
Development Manual, 2005. The results of the Study and the draft Plan are presented in this
report.

The Floodplain Risk Management Study used the data from the recent Narromine Flood Study
(LACE, 2006) to undertake a review of the physical, social and economic aspects of flooding on
the Macquarie River floodplain at Narromine in order to prepare the draft Floodplain Risk
Management Plan.

The Floodplain Risk Management Study summarised present day flooding conditions as
determined by the LACE, 2006 investigation and identified and assessed potential measures
aimed at reducing the impact of flooding on both existing and future development. This process
allowed the formulation of a draft Floodplain Risk Management Plan for Narromine having regard
to both existing flooding problems and to potential future development.

1.2 Overview of Report

The Floodplain Risk Management Study and draft Plan are set out in this report. Contents of each
section of the report are briefly described below:

» Section 2, Baseline Flooding Conditions. This section includes a general description of the
Macquarie River catchment and a review of land use on the floodplain at Narromine. Social,
economic, physical and -ecological aspects of existing flood behaviour are described. The
section reviews existing flood management measures, including flood warning and evacuation
practices.

e Section 3, Potential Floodplain Management Measures. Possible floodplain management
options for Narromine are outlined and assessed.

e  Section 4, Selection of Floodplain Management Measures. Floodplain management strategies
comprising combinations of options are assessed in detail and a preferred strategy is outlined.

e Section 5, Draft Floodplain Risk Management Plan. The contents of the draft Floodplain Risk
Management Plan are summarised.

The report is supported by four Appendices;which provide further details of the investigations
leading to the preparation of the draft Floodplain Management Plan.

Appendix A sets out the results of a detailed investigation of damages likely to be experienced
to residential, commercial and industrial property in Narromine in the event of major flooding.

Appendix B reviews the operation of Burrendong Dam as a flood mitigation storage during flood
periods and its impact on downstream flooding.

Appendix C sets out the draft Flood Policy for Narromine.
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Appendix D contains several exhibits derived from the Narromine Flood Study, 2006 which have
been included to assist the reader in understanding flooding patterns in Narromine.

1.3 Community Consultation

Following an inception meeting between the Consultants and Stakeholders who included Council,
Community, SES and DECC representatives, a Community Newsletter was prepared by the
Consultants and distributed to residents by letterbox drop.

The Newsletter contained a questionnaire seeking details from the community of flood experience
and attitudes to potential floodplain management options. Community responses are summarised
in Section 3.

1.4 Flood Frequency
In this report, the frequency of floods is generally referred to in terms of their Annual Exceedance

Probability (AEP). The frequency of floods may also be referred to in terms of their Average
Recurrence Interval (ARI). The approximate correspondence between these two systems is:

0.2 500
0.5 200
1 100
5 19.5
20 4.5
50 1.4

The AEP of a flood represents the percentage chance of its being equalled or exceeded in any
one year. Thus a 5% AEP flood has a 5% chance of being equalled or exceeded in any one year;
a 1% AEP flood has a 1% chance, and so on. While a 1% AEP flood is a major flood event, it
does not define the upper limit of possible flooding. Over the course of a human lifetime of, say
70 years, there is a 50% chance that a flood at least as big as a 1% AEP will be experienced.
There is a 30% chance that an 0.5% AEP flood will be experienced over this period.

Reference is also made in this report to the “Extreme Flood” on the Macquarie River, which is a
flood with discharge of 3 times the 1% AEP event. This flood approximates the upper limit of
flooding. It would be an extremely rare flood and has been used in the study to define the upper
limit of flooding at Narromine. Such floods are analysed to determine the consequences of an
event much greater than the 1% AEP event (plus freeboard), which is usually used to define the
Flood Planning Level for residential development. A larger flood event may be used to define
the FPL for essential services, retirement homes and other vulnerable developments. Definition of
the Extreme Flood also allows for the consideration of emergency response measures to be
included in the draft Floodplain Risk Management Plan.
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1.5 Flood Levels/Survey Reliability

The indicative extents of inundation and division of the floodplain into Flood Risk Precincts have
been shown in plans included in the report. They were defined using existing sources of survey
data. Topographic mapping data for the Narromine Study area are limited to ortho-photomaps at
1:4000 scale with 2 m contour spacing, as well as relatively coarsely spaced cross sections of the
river channel and floodplain which were used to define their hydraulic conveyance characteristics
in the Narromine Flood Study, 2006.

The flood related information shown on the plans is “indicative” only and should be read in
conjunction with the cautionary note attached, which provides important information regarding
procedures for determining flood affectation of a particular property. The use of the information
contained on the plans should only be undertaken with a full appreciation of the basis on which
they were prepared.
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2, BASELINE FLOODING CONDITIONS
21 Physical Setting

The town of Narromine is located on the Macquarie River in the north-west of NSW, about
450 km from Sydney and 40 km downstream of the regional centre of Dubbo. The town has a
population of about 3,500 and 1,500 residentia! properties and has shown steady growth in recent
years. Most of the urban development including the main business and commercial area is
located in flood prone land on the southern bank of the river.

The Macquarie River at Narromine has a catchment area of 26,000 km®. Figure 2.1 is a plan
showing the drainage pattern of the Macquarie River catchment upstream of the town. There are
two major water storages upstream of Narromine. Burrendong Dam completed in 1965, is located
at the confluence of the Macquarie and Cudgegong Rivers and is approximately
120 km upstream of Narromine. Windamere Dam is situated on the Cudgegong River about
100 km upstream of Burrendong Dam.

Windamere Dam has a total storage capacity of 368 GL and controls a catchment area of
1,070 km®. The reservoir has no reserved storage capacity or operating rules designed to reduce
flood flows. The small proportion of the catchment controlled by the dam, together with the
absence of flood mitigation storage, results in the dam having no significant effect on fiood flows
on the Macquarie River.

Burrendong Dam has a total catchment area of 13,900 km?, approximately 50% of the catchment
at Narromine. The dam has a total storage volume of 1,680 GL of which 480 GL is allocated to
flood mitigation. The flood mitigation volume represents approximately half the volume of runoff
which passed the dam site in the February 1955 flood. That flood resulted in the highest
recorded flood level on the Macquarie River and inundated most of the urban area of Narromine.

Due to the large percentage of the catchment controlled by the dam, the large flood mitigation
capacity and the planned operation of the spillway gates during floods, Burrendong Dam has a
significant effect on the majority of flood events at Narromine. If the dam had been in existence,
the February 1955 flood would have been substantially reduced at Narromine.

2.2 Floodplain Definition and Flooding Patterns
2.21 Floodplain Definition

Narromine is bounded on the northern side by the Macquarie River and on the south side by the
Backwater Cowal, which is a tributary of the Boggy Cowal. The Backwater Cowal is fed by a
local catchment extending to the south-west of Narromine and can also be fed from a breakout of
the river upstream of Narromine. A ridge of high ground separates the Backwater Cowal from the
town. Consequently, floodwaters from the Backwater Cowal are unlikely to enter the town area.

A number of breakouts occur from the Macquarie River in the vicinity of the town, which allow
floodwaters to enter town. The main breakout is near the end of Dandaloo Street. This breakout
is blocked by the existing Culling Street levee. The town of Narromine would be largely

- unaffected by Macquarie River flooding for events up to the 2% AEP event and flood levels would

be below the crest of the Culling Street levee. At the 1% AEP level of flooding the Culling Street
levee would be overtopped at a low point and the “freeboard” (that is, the factor of safety between
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the flood peak and the levee crest) would generally be less than 500 mm. There would also be
breakouts from the river occurring at several low spots in the river bank between the upstream
end of the levee at Manildra Street and River Drive, about 4 km upstream. An overland flow path
denoted the “Manildra Floodway” in this study would convey overbank flows westwards across
the developing area between Crossley Drive and the Mitchell Highway and over Manildra Street
into town. Overflows would also be conveyed along the Town Cowal flow path to the railway
culvert near the industrial area and thence to the southern part of town.

Due to the prolongation of flows from the breakouts over several days, floodplain storage areas
within the town would fill and there would be above-floor inundation of residences and
commercial properties. The 1% AEP flood would inundate most of the town. Flood levels along
the length of the Macquarie River fronting the town would be at bank full level. A further small
increase in water surface levels would result in a large volume of floodwaters entering the town
over a wide frontage, including the overtopping of most of the town levee.

The indicative extents of flooding for the 1%, 0.5% AEP design floods and the Extreme Flood
have been plotted on the aerial photography supplied by Council and are shown in Figure 2.2.
The extents of flooding were determined from the surveyed cross sections of the Macquarie River
and floodplain and available 2 m contour data. They are therefore approximate only and should
not be used to identify the degree of flood affectation, or otherwise, of individual allotments
located within the floodplain.

Some of the areas shown to be lying within the extent of flooding may in fact be situated on
locally elevated sites, either natural or filled, and therefore would not be inundated. The extent
and depth of inundation within individual aliotments would need to be confirmed by a site specific
survey, and interpolation of the peak flood levels estimated at the various nodal points of the
hydraulic model used to define flooding.

2.2.2 Flooding Patterns and Depths of Inundation

Figure 3.2 of the Narromine Flood Study, 2006 along with Figure 3.7 from that study, have been
included in Appendix D of this report to illustrate flooding patterns in Narromine. Figure 3.2 of
Appendix D shows depths of inundation at typical locations in Narromine. The Manildra
Floodway, shown on this diagram, is a significant conveyor of flows breaking out from the river
between Manildra Street and River Drive. At the 1% AEP, the peak discharge heading
westwards over Manildra Street would be in excess of 70 m%/s. Depths of inundation in the
floodplain between Crossley Drive and the Mitchell Highway, which is undergoing residential
development, would average about 0.5 to 0.6 m, with a depth of flow of about 0.4 to 0.5 m
occurring over Manildra Street.

A flow of 26 m®/s would be conveyed on the Town Cowal through the culverts in the Main
Western Railway embankment to the southern side of town. On the 'southern side of town the
main flow path runs along Minore Street which would convey about 25 m®/s westwards to the
ponding area on the upstream side of the Parkes Narromine Railway. Drainage from this area is
through the twin 600 mm diameter pipes in the railway embankment. The backwater influences of
the Parkes Narromine Railway embankment extend as far upstream as Manildra Street.

On the southern side of the culverts in the Main Western Railway embankment, the Town Cowal
continues westwards along the embankment and then crosses the railway back to the northern
side of town, where it is met by flows conveyed by the Manildra Floodway. Below its junction with

AT041/docs/reports/NarromineFRMS.doc Lyall & Associates
May 2009 Rev. 5.0 Page 5 Consulting Water Engineers



LN3IAT QOOTd ANTHULXT ANV IV %S°0 ‘%1 JUBAT POOJ swaNxg
NOILLYANNNI 40 SINILX3 IAILYIIANI . 000521
JURAZ POl dIV %S0

2’z anbiy ajeog
eAz poold d3v %1
AQNLS INIWIDYNYIN MSTY

NIV1dQOO1d SININOUUVYN NOLLVANNNI 4O SINIIX3 SALLYDIANI

‘AIAYNS Di4I0TdS LIS AG GIWHIANOD
38 ATNOHS JAONRIA OO FHL ¥VIN SINIWLOTIV
IYNAIAIONT 40 NOILVONANI 40 IN3LXI IHL

ATNO JIVINIXOUddY YV ANV Y.IVQA HNOLNOD
FGVIIYAY ANV NIV1dAOOTd ANV H3IANM aHL
40 SNOILOTS SSOUD GIAIAMNS WOHL CANIWYILIC
JYIM NMOHS ONIGOOTd 40 SLNILXI IHL

310N




Narromine Floodplain
Risk Management Study and Plan

the Manildra Floodway, flow in the Town Cowal for the 1% AEP flood would approximate 63 m%/s,
which would continue to the Warren Road. Minor flows would also be conveyed westwards
through the streets. Flows of 13 m%s and 16 m%s would be conveyed westwards towards the
Aerodrome along Warren Road and Mitchell Highway respectively and the balance would flow
over the Highway to be joined by discharge from the Parkes Narromine Railway culverts.

The entry of floodwaters into town via the low points in the river bank would result in inundation
over most of the developed part of town at the 1% AEP. Depths of inundation would be in the
range 0.47 m to 1.49 m on the southern side of the Main Western Railway line, and 0.31 m to
1.74 m on the northern side (ref. Figure 3.2 of the Narromine Flood Study, 2006 in Appendix D).

2.3 Characteristics of Flooding
2.3.1 Critical Gauge Heights
Three gauges have over the years been used as the official gauge at Narromine. They are:

- the weir gauge
- the town gauge
- the Timbrebongie Bridge Gauge (shown on Figure 2.2)

The Timbrebongie Bridge gauge (GS 4210086) is currently used for flood warning purposes. It
has a gauge zero of RL 224.01 m AHD.

Stream flow records are currently collected at the Baroona Gauge (GS 421127). This station is
located on the Macquarie River about 22 km upstream of Narromine and has an automatic
recorder. Records commenced in 1986.

Figure 2.3 shows comparative peak flood levels at the Timbrebongie Bridge gauge, including the
SES flood classifications for minor, moderate and major floods. The gauge height corresponding
with a major flood event is 13.7 m, which is just below the design 2% AEP flood.

Only two floods have exceeded the 5% AEP flood level since construction of Burrendong Dam: in
February 1971 and August 1990. The August 1290 flood was the third significant flood event
experienced in the period April — August 1920 and was the biggest post-Burrendong flood,
reaching a peak of 13.48 m on the bridge gauge. The August 1990 flood was about 0.4 m below
the 2% AEP design flood and did not result in damaging flooding in the town.

2.3.2 February 1955 Flood

The 1955 flood is the largest flood to have occurred in Narromine since European settlement and
had a frequency of 1% AEP at the time of its occurrence. However, the construction of
Burrendong Dam in 1965 with its large flood mitigation storage component has meant that to
generate flows in the Macquarie River of an equivalent magnitude would require a much rarer
flood, with a frequency of around 0.5% AEP.

At Narromine, the 0.5% AEP design flood is about 0.2 m higher than the peak flood level
recorded at the gauge in the 1955 flood. However, due to changes which have occurred on the
floodplain over the past 50 years which have tended to raise flood levels, a repetition of the 1955
flood flows would produce similar depths of inundation to the 0.5% AEP design flood within town.
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2.3.3 Rate of Rise and Duration

The construction of Burrendong Dam has resulted in a reduction in peak levels and an
attenuation of the flood wave in downstream areas. The shape of the hydrograph at Narromine
can also be influenced by the magnitude and relative timing of flood flows in the Talbragar River,
which joins the Macquarie at Dubbo. However, in general, the stage hydrograph at Narromine is
characterised by a slow time of rise lasting from 2 to 4 days, followed by maintenance of flows
near the peak for several days and a recession time lasting up to several weeks.

Flood peaks take between 2 to 4 days to traverse the reach of river from Burrendong to
Narromine. Flood waves sometimes exhibit a double peak, for example in February 1971, due to
the early arrival of flows from the Talbragar River. Contributions to flow from the Talbragar River
can augment downstream flooding in the Macquarie River, but flows from this catchment in
isolation are not sufficient to result in significant flood events at Narromine.

Section 3 of the report summarises the impact of Burrendong Dam on the frequency of flooding
at Narromine, with further details presented in Appendix B.

2.4 Floodplain Zoning

Land use planning within the Narromine Council area is regulated by way of the Narromine Local
Environmental Plan 1997. Land use zones within the floodplain are shown on
Figure 2.4. The following discussion provides an overview of the land use types within the
floodplain affected by the 1% AEP flood.

1(c) Rural Small Holdings— This zone within the floodplain is predominantly located in the
following areas:

e To the north of the town in the area between the river and Warren Road. This area is known
locally as the Warren Road Development.

e  On the eastern part of the town, south of the Main Western Railway.
e  Areas to the west of the Parkes Narromine Railway.

2(v) Village or Urban- This zoning applies to most of the town and includes the residential and
commercial areas. There are also two parcels to the east of the Parkes Narromine Railway which
have been identified by Council as Potential Future Growth Areas. The developing residential
area situated on the southern floodplain between Crossley Drive and the Mitchell Highway, to the
east of Manildra Street, is also subject to this zoning.

(4) Industrial- The only land zoned industrial is situated on the northern side of the Main
Western Railway embankment to the east of the town. It is understood that this zoning has
recently been extended to encompass an adjoining area of vacant land.

(5) Special Use (Aerodrome) — The aerodrome is located on the floodplain in the north-west
sector of Narromine between Warren Road and the Mitchell Highway.

(6) Recreational Area— There are several areas zoned Recreational Area, including the area
between the existing levee and the Macquarie River and other areas located on the Town Cowal.
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(7) Floodway — The Town Cowal has been zoned as a “Floodway”, extending from the point
where it crosses the main Western Railway to the southern part of town, continuing westwards to
where it re-crosses the railway and extending northwards to Culling Street. It is understood that
the “Floodway” was defined for zoning purposes on the basis of the results of the previous
Narromine Flood Study prepared in 1998.

Recent surveys of several parcels of rural land east of A'Beckett Street have indicated that the
area zoned “Floodway”, at least near its upstream limit on the southern side of the railway, may.__
extend into land that is actually outside the extent of the 1% AEP flood (i.e. extend into areas that
remain dry for that flood). Floodways are defined in the Floodplain Management Manual, 2005
and in the draft Flood Policy for Narromine presented in Appendix C, as “Those areas of the
floodplain where a significant discharge of water occurs during floods” and which “even if partially
blocked would cause a significant redistribution of flood flow, or a significant increase in flood
levels.” Limitations on survey currently available do not aliow all of the potential inconsistencies
to be resolved between the area actually zoned “Floodway’ and the area to which the true
definition of a floodway (in a hydraulic sense) should apply. Based on available data, the extent of
the floodway was defined in a hydraulic sense in Figure 2.9 - see Section 2.7 for further
discussion.

Pending the updating of the Narromine LEP, the “Floodway” zoning as shown in Figure 2.4 may
take precedence in consideration by Council of approvals of proposed developments in flood
prone lands. However, the data included in Figure 2.9 could be incorporated in any future
updating of the LEP, 1997. Council should also give consideration to the recommendation that
flood mapping should not be included in the updated LEP. This would allow Council to
incorporate in its administration of flood prone land any improved definition of flooding as more
detailed survey information becomes available, without the need for continually amending the
LEP.

2.5 Economic Impacts of Flooding

A detailed assessment of potential flood damages for floods from the 2% AEP event to the
extreme event was carried out for this study and is reported in Appendix A. For this analysis
peak flood levels were obtained from data presented in the Narromine Flood Study, 2006. Details
of building structures and their states of repair were obtained from a drive-by survey, and floor
levels were estimated from natural surface levels shown on the Narromine Sewerage Plans. No
floor levels were actually surveyed. However, the approach adopted gave reasonable estimates
of the numbers of properties inundated, as well as the depths of inundation above floor level of
sufficient accuracy for this strategy study.

Damages to residential, industrial, commercial and public buildings were estimated. There are no
data available on historic flood damages to the residential and commercial/industrial sectors in
Narromine. Accordingly, it was necessary to adopt the procedure set out in DECC’s Floodplain
Guidelines Number 4 which transposes data on damages experienced to residential development
as a result of recent flooding in other urban centres. Damages to commercial and industrial
property were estimated using data transposed from recent Floodplain Management Studies.

Table 2.1 makes the distinction between “Flood Affected” and “Above-Floor Inundated”
properties. Flood Affected properties are all properties which would be affected by flooding in
Narromine and includes properties where the water can be expected to be on land around the
house, as well as properties which would be inundated above floor level. Above-Floor Inundated
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properties are those Flood Affected properties where the flood waters would be above the floor of
the building.

Figure 2.5 shows the relationship between flood damages and flood frequency.

TABLE 2.1
TOTAL NUMBER OF PROPERTIES INUNDATED - NARROMINE

2 0 0 0 0 0 0

1 1065 747 126 58 35 20
0.5 1181 1070 147 142 40 39
Extreme Flood 1228 1174 146 144 40 40
Note: A - Flood affected property (Flooding in allotments + flooding above fioor level)
B - Above-Floor inundated property (Flood level above floor level)

Table 2.2 and Figure 2.6 shows the cumulative average annual damages related to flood
frequency. The average annual damages represent the damages that would be expected each
year on a long term basis for all flood events and amount to $1.3 Million at Narromine. The
cumulative average annual damages represent the long term damages for all floods up to the
frequencies shown on the x axis of this figure. For example, the cumulative average annual
damages for floods up to the 1% AEP level of flooding amounts to $0.2 Million. (A detailed
explanation of the terms used in the damages assessment is given in Appendix A and their use
in economic analysis of potential flood management works and measures is described in
Chapter 3 of the report.) Figure 2.7 shows the locations of flooded properties assessed using
the flood and property level data.

The data in Table 2.2 indicates that flood damages increase progressively with the magnitude of
the flood up to about $113 million for the 0.5% AEP flood. For an Extreme Flood, the damages
could be up to $162 million.

TABLE 2.2
URBAN FLOOD DAMAGES NARROMINE ($ x 10°)

2 0 0 0 0 0
1 34 4.4 53 44 0.2
0.5 49 53 11 113 0.6
Extreme Flood 57 89 16 162 1.3
ATO041/docs/reports/NarromineFRMS.doc Lyall & Associates
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NARROMINE FLOODPLAIN
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Cumulative Average Annual Damages ($x10¢)
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Figure 2.6
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Narromine Floodplain

£

Risk Management Study and Plan

The impact of flooding on infrastructure such as roads, bridges and electricity varies depending
on the size of flood. Table 2.3 provides a summary of indicative impacts of flooding on
infrastructure in Narromine for various design flood events.

TABLE 2.3
QUALITATIVE EFFECTS OF FLOODING ON INFRASTRUCTURE AND COMMUNITY ASSETS
AT NARROMINE

iy S . Flood Event
Damage Sector 1 ' . f}, '(%A-'E'p) . e
’ ‘ 2 1 .05 . ExtremeFlood,
Electricity 0 8 8 1
Telephone 0 2 2 1,2
Roads 0 3,4,5 3,4,5,6 1,3,4,5,6
Bridges 0 9 9 9
Sewerage 0,10 0, 10 0,10 0,10
Water Supply 0 0 0 1
Parks and Gardens 0 11 11 11
Notes: 0= No significant damages likely to be incurred
1= Due to significant increase in discharge and depth for extreme flood event, damages likely to be
incurred

2= Narromine telephone exchange flooded

3= CBD (Dandaloo St) flooded

4= Mitchell Hwy flooded u/s town

5= Streets in Town Cowal area flood affected

6 = Warren Road flooded

7= Bores above flood level

8= Electricity sub-station flood affected

9= Timbrebongie Bridge above flood level but approaches flood affected

10= Sewage Treatment Plant relocated to flood free land

11= Recreational facilities flooded (Rotary Park)

Most of the town area, including the locations of all of the essential services, is located on land
that would be inundated by the 1% AEP flood. They include:

SES Facilities
Council Chambers
Police Station
Ambulance Station
Telephone Exchange
Hospital

ATO041/docs/reports/NarromineFRMS.doc Lyall & Associates
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Narromine Floodplain
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2.6 Flood Hazard

Flood hazard categories may be assigned to flood affected areas in accordance with the
procedures outlined in the Floodplain Development Manual, 2005.

Flood prone areas may be provisionally categorised into Low Hazard and High Hazard areas
depending on the depth of inundation and flow velocity. Flood depths up to about 1 m, in the
absence of any significant flow velocity, represent the boundary between Low and High Hazard
conditions. Similarly, flow velocities up to 2.0 m/s but with minimal flood depth also represent
Low Hazard conditions.

Flood hazards categorised on the basis of depth and velocity only are provisional. They do not
reflect the effects of other factors that influence hazard. These other factors include:

e  Size of flood — major floods though rare can cause massive damage and disruption

o  Effective warning time — flood hazard and flood damage can be reduced by evacuation if
adequate warning time is available

e Flood awareness — flood awareness greatly influences the time taken by flood affected residents
to respond effectively to flood warnings. The formulation and implementation of response plans
for the evacuation of people and possessions promote flood awareness.

e Rate of rise of floodwaters — situations where floodwaters rise rapidly are potentially more
dangerous and cause more damage than situations in which flood levels increase slowly.

e  Duration of flooding — the duration of flooding (or length of time a community is cut off can have a
significant impact on costs associated with flooding. The duration is shorter in smaller, steeper
catchments.

»  Evacuation problems and access routes — the availability of effective access routes from flood
prone areas directly influences flood hazard and potential damage reduction measures.

Hazard categories may be reduced or increased after consideration of the above factors.

Narromine has a potential warning time of flooding from the Macquarie River of several days, as
estimated by the time of travel of the flood wave from Burrendong Dam. (The effective warning
time is, however, considerably longer due to the monitoring of the incoming flood peak by the
gate operators).

The duration of peak flooding would last for several days for a major event, as high flows may be
prolonged on the Macquarie River due to releases from Burrendong Dam. These factors would
suggest maintenance of, but not an increase in, the provisional hazard rating. Other factors, such
as reasonable flood awareness in the town resulting from the flood experiences of February 1955
and August 1990, absence of major evacuation problems or access problems due to the depth of
flooding would suggest that an increase in the hazard rating was not warranted. On balance,
therefore, the provisional hazard rating should not be increased.

Because of the low flow velocities over the floodplain the definition of flood hazard at Narromine
is mainly dependent on the depth of inundation. In most of the Low Hazard areas the velocity of

ATO041/docs/reports/NarromineFRMS.doc Lyall & Associates
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flow would be expected to be low, less than 0.2 m/s. The boundary between high and low hazard
zones has been estimated using the surveyed cross sections of the floodplain and limited natural
surface spot levels shown on the Sewerage Plans supplied by Council. Assessment of the flood
hazard in individual allotments or for future sub-division development would require a site survey
so that the depth of inundation could be accurately determined.

Figure 2.8 shows the flood hazard for the 1% AEP flood defined according to the above
principles. At the 1% AEP, in addition to the river channel, the Town Cowal from the downstream
side of its initial crossing of the Main Western Railway to the southern side of town would be
located in a high hazard zone, as would be the backwater area on the upstream (eastern) side of
the Parkes Narromine Railway.

2.7 Hydraulic Categorisation (Floodway Areas)

This section deals with the identification of floodway areas on the floodplain at Narromine.
Floodways (in a hydrauiic sense) are those areas of the floodplain where a significant discharge
of water occurs during floods. They are often aligned with obvious naturally defined channels and
are the areas that, even if only partially blocked, could cause a significant re-distribution of flow,
or a significant increase in flood level which may in turn adversely affect other areas. They are of
relevance to the present study in proposing controls over future development (ref. Section 3.8.2
and Appendix C for the draff Flood Policy). In addition to the Macquarie River channel there are
two floodways on the southern floodplain: the Town Cowal and the Manildra Floodway.

Floodplain Risk Management Guideline No 2 Floodway Definition, offers guidance in relation to
two alternative procedures for identifying floodways. They are:

> Approach A. Using a qualifative approach which is based on the judgement of an
experienced hydraulic engineer. In assessing whether or not the area under consideration
was a floodway, the qualitative approach would need to consider; whether obsiruction
would divert water to other existing flow paths; or would have a significant impact on
upstream flood levels during major flood events; or would adversely re-direct flows
towards existing development.

» Approach B. Using the hydraulic model, in this case the MIKE 11 model used in the
Narromine Flood Study, 2006, to define the floodway based on quantitative experiments
where flows are restricted or the conveyance capacity of the flow path reduced, until there
was a significant effect on upstream flood levels and/or a diversion of flows to existing or
new flow paths.

Both Approaches were used in the present study. The extents of the 1% AEP floodways are
shown as dashed lines on Figure 2.9.

Manildra Floodway.

The breakouts from the river occur upstream of Crossley Drive and traverse the floodplain,
flowing over Manildra Street and joining the Town Cowal on the northern side of the railway. To¢
assess flow depths and velocities, two cross sections were included in the hydraulic model. They
extended across the two new sub-divisions upstream of Manildra Street between Crossley Drive
and the Mitchell Highway. The available surveys of these areas represented the natural surface
levels which existed prior to development of these two sites. The Kingsway sub-division (the
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Narromine Floodplain
Risk Management Study and Plan

development more remote from the Highway), was undertaken without large scale filling of the
area. Consequently the survey was representative of current natural surface levels in this
property. The Polofields site (closer to the Highway) was not developed at the time of preparation
of this study and no information was available showing the proposed allotment layout and levels.

The hydraulic modelling showed that under 1% AEP flooding conditions, the maximum depth and
velocity of flow in the Manildra Floodway would average about 590 mm and 0.15 m/s respectively
across the 800 m wide waterway. The maximum velocity multiplied by the depth would be 0.09.
A value of 0.4 is often used to define the boundary between low and high hazard. Consequently
these values are characteristic of low hazard conditions occurring within the sub-division area
under major flood conditions.

The 1% AEP depth of inundation in the two sub-divisions did not vary greatly across the
waterway section, ranging between values of 0.4 m and 0.8 m. Because of the uniformity of
depth, all of the waterway section functioned on an equal basis as far as the conveyance of fiow
is concerned. The flow per unit width averaged 0.09 m®/s/m over the extent of the section, with a
maximum value of 0.14 m®/s/m in the deepest flooded areas and a minimum of 0.05 m®s/m in the
shallowest areas. These are quite mild unit rates of discharge, characteristic of shallow, slow
moving overiand flow.

It was considered that there would be no justification for placing more severe development
controls in allotments located in the deeper flooded areas than in the shallower flooded areas.
The flood related controls over development in this area proposed in the draft Narromine Flood
Policy of Appendix C were confined to setting minimum floor levels (1% AEP flood level plus 500
mm) and setting controls over filling in allotments in order to minimise obstructions to the passage
of flow.

The hydraulic analysis also showed that the cross sectional area of the waterway between
Crossley Drive and the Highway (normal to the direction of flow) could be reduced by up to 50 per
cent without an increase in flood level being experienced in the Manildra Floodway, or flows
being re-directed towards the Town Cowal Floodway and thence to the southern side of the
railway embankment.

To ensure that flow would not be unduly restricted by development in the sub-divisions, the draft
Flood Policy considers that a width equal to at least 50 per cent of the gross width of each
allotment normal to the direction of flow should be kept clear of obstruction to allow for the
conveyance of flow. Applying these restrictions to all allotments will maintain the existing
distribution of flow passing over Manildra Street. It is important to ensure that there is no
concentration of flow due to the intended upstream development.

Downstream of Manildra Street, flows would travel through existing residential areas, with most of
the flow being conveyed along the east-west running street system to the Town Cowal. The
proposed conditions over upstream development would ensure that the existing pattern of slow
moving flow is maintained and therefore no controis would be required in those areas other than
the imposition of minimum floor levels.

ATO041/docs/reports/NarromineFRMS.doc Lyall & Associates
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Town Cowal Floodway.

In Figure 2.9, the Town Cowal Floodway (Hydraulic Categorisation as shown by dashed lines)
was superimposed on the Town Cowal Floodway as defined in Council's LEP, 1997. On the
southern side of the railway embankment the hydraulic floodway generally lies within the extent of
the zoned floodway, indicating that development in theory could intrude somewhat without
adversely affecting adjacent flow patterns. On the northern side of the railway the hydraulic
floodway deviates slightly from the zoned floodway at its downstream end near Culling Street.
Flow velocities in this area are comparatively mild, around 0.3 to 0.4 m/s. However, before
allowing development to proceed additional survey would be required to refine the estimate of the
location of the floodway and its width at this point.

The estimated location of the floodway was continued both upstream and downstream of town.
However there are less survey data available in those areas than within the town and
consequently it is not possible to define its extent with certainty.

On the upstream portion of the floodplain north of the railway embankment, between the point at
which the Town Cowal breaks out of the Macquarie River and the culverts in the railway
embankment, flow velocities would be very low, around 0.1 m/s. It is considered that low intensity
development could proceed in this area (subject to more detailed consideration with the benefit of
site survey).

Downstream of the town the floodway has been defined as far as the Main Western Railway.
Flow velocities in this area would be up to 1 m/s. Additional survey to refine the definition of the
floodway would be required before development could proceed in the potential industrial area
between the Mitchell Highway and the railway (see Figure 2.4). '

2.8 Social Effects of Flooding

The Floodplain Development Manual, 2005 categorises flood damages as either tangible or
intangible, with tangible damages further subdivided into direct and indirect. Essentially, tangible
damages relate to the impact of flooding on the economic operation of Narromine while intangible
damages or losses relate to the social impact of that flooding. Social impacts which could arise
from flooding in Narromine include:

« inconvenience

« isolation

« disruption

» psychological disturbances as a resuit of anxiety and trauma, and
« physical ill-health

Flooding raises the following social implications for life in Narromine:

e  Significant tracts of rural land within the study area are used for agricultural pursuits. These
areas are contained within the fertile floodplain of the Macquarie River. Flooding of these
areas has the potential for a significant impact on the economic viability of such activities
and commensurate social impact both on the land owners and businesses which depend
upon the viability of those activities.
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s  The Mitchell Highway to the east of Narromine is severed by floodwaters from the Town
Cowal in a major flood.

e Dandaloo Street Mitchell Highway is the “main” street of Narromine. This section of
Narromine contains the majority of the business/commercial and retailing activity of
Narromine. This area could be flooded for several days during a 1% AEP flood event
causing major social disruption to the town and the surrounding rural areas.

e During the 1% AEP event, the majority of shops, a number of schools, churches, the post
office, motor registry, ambulance station, telephone exchange and police station would be
inundated, which would contribute to the major social impact of such an event.

The above list is not exhaustive but does give an indication of the extent of the potential social
impact of flooding in Narromine.

2.8 Environmental Considerations

The majority of the floodplain within the town of Narromine has been developed for agriculture or
urban purposes. The only remaining “natural” areas lie within the river banks, particularly along
the Macquarie River.

The Macquarie River has a stable V shaped channel along much of its length through Narromine.
The channel is generally 15 m deep and most of the floodwater is contained within its banks. The
main river channel contains remnant vegetation including some large eucalypts but has also been
subject to invasion by exotic species such as willows and weed species from domestic gardens.
The invasion of exotic species along the river bank has the potential to increase the hydraulic
roughness and raise flood levels. There does not appear to be any evidence that this has
occurred yet, but monitoring of the vegetation along the Macquarie would be warranted to ensure
that exotic species did not produce a significant increase in hydraulic roughness.

Council should consider a pro-active approach to the management of the vegetation along the
riverine corridor of the Macquarie and prepare a vegetation management plan to maintain the
original native vegetation and maintain a corridor for the movement of native birds and animals
along the river.

2.9 Administrative/Political Considerations
The entire floodplain within the study area lies within the town of Narromine, the NSW State seat
of Dubbo and the Federal electorate of Calare. Administrative interfaces on issues relating to the

Floodplain Risk Management Study occur with respect to the following:

. Flood Warning Bureau of Meteorology, Department of Environment and Climate
Change, Narromine Council and the State Emergency Service (SES).

. Planning Controls Department of Planning NSW. The regional planning powers of the
Department and its overview of zoning matters are important in any
rezoning.
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® Funding Commonwealth Government, Department of Environment and Climate
Change, Narromine Council. Any request for funds to implement the
recommendations of this report will be submitted through DECC with
assistance sought from the Commonwealth.

. Floodplain Crossings Both the Roads and Traffic Authority, and the Rail infrastructure
Corporation own bridge and approach embankment works on the
floodplain and would be vitally interested in any recommendation
concerning these works. /

. Welfare Management Department of Community Services, a range of Service Groups,
Council, SES and Poiice. The complex arrangements under the State
Emergency Management Organisation structure create numerous
interfaces in the delivery of welfare services.

. Catchment Management Central West Catchment Management Authority, (Macquarie Street
Dubbo).

2.10 Flood Warning and Evacuation Practice
2.10.1 Narromine Local Flood Plan

The State Emergency Service is nominated as the principal combat and response agency for
flood emergencies in NSW. The SES is responsible for the issuing of relevant warnings (in
collaboration with the Bureau of Meteorology), as well as ensuring that the community is aware of
the flood threat and how to mitigate its impact.

The Narromine Local Flood Plan, 2007, published by SES covers preparedness measures, the
conduct of response operations and the coordination of immediate recovery measures for all
levels of flooding within the Narromine Shire area. The Local Flood Plan is administered by the
Narromine SES Local Controller who controls flood operations within the Narromine Shire Council
area, which is located within the Macquarie SES Division. The Plan includes updated flood
information as presented in the Narromine Flood Study (LACE, 2006).

The Narromine Local Flood Plan is set out under the following headings:

¢ Responsibilities of SES and supporting services including Narromine Shire Council,
DECC, Dubbo, Orana Local Area Command of NSW Police Service, RTA, Railcorp,
Bureau of Meteorology, NSW Fire Brigades, Country Energy, Telstra and other
Government and local service organisations.

¢ Preparedness of the Plan for flood emergencies including: participation in Floodplain
Management activities organised by Council (i.e. this present Study and participation in
the Floodplain Management Committee), development of Flood Intelligence describing
flood behaviour, extent of inundation and effects on the community, development of Flood
Warning Systems for flood affected areas, public education and dissemination of flood
brochures and displays in Public Areas.

¢ Response to flooding including coordination of other agencies and organisation for flood
management tasks.

* Recovery including debriefing arrangements after the flood emergency has abated.

2.10.2 Operational Management of Local Flood Plan

AT041/docs/reports/NarromineFRMS.doc Lyall & Associates
May 2009 Rev. 5.0 Page 16 Consulting Water Engineers



e

L ; % H

s e
H g i H

Narromine Floodplain
Risk Management Study and Plan

Narromine has been divided into seven sub-sectors for operational management as follows:

>

YV V. V V VYV VY

Narromine CBD
Rosebank Area
Airport Area
Central Narromine
Railway south
Narromine North

Narromine West

2.10.3 Activation of Flood Plan

The plan will be activated by the Narromine SES Local Controller:

a.

On receipt of a Bureau of Meteorology Preliminary Flood Warning, Flood Warning Flood
Watch, Severe Weather Alert and/or Severe Thunderstorm Warning.

On receipt of a dam failure alert.

When other evidence leads to an expectation of flooding within the Council area.

2.10.4 Flood Intelligence During Flood Emergencies

Sources of flood intelligence during times of flooding are:

a. Bureau of Meteorology. The Bureau provides:

» Flood Watches, which give an early appreciation of developing meteorological
situations that could lead to flooding. These are normally provided on a whole-of-
catchment basis for the Macquarie-Bogan River System.

>  Flood Warnings, which include river height readings and height-time predictions. The
gauges for which predictions are provided are listed in Table 2.4 below.

> Severe Weather and Severe thunderstorm Warnings.

b. Macquarie SES Division Headquarters. The Division Headquarters provides
information on flooding and its consequences, including those in nearby Council area.

c. Narromine Shire Council. Information on road closures within Council areas.

d. Burrendong Dam. The dam failure Warning System provides information on Burrendong

Dam.

e. Department of Environment and Climate Change. Provides flow rates and river levels
during flood events.
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TABLE 2.4
FLOOD GAUGES MONITORED
BY NARROMINE SES LOCAL HEADQUARTERS

Wellington Macauarie

Bridge Manual 421003 Rive(: 4.0 9.10 12.20 DECC

*®

Dubbo Telemster | 421001 | Macquarie 55 7.9 11.0 DECC

@ River

Barooona | . emeter | 421127 | Macauarie 4.0 10.0 12.0 DECC

@ River

Narromine | 1 nual 421006 | Macquarie 40 9.1 13.7 DECC

*® River

Weemabah | Manual 10414 Mgcquarle na na na Council
River

Gin Gin Telemeter | 421031 | vacquarie | na na DECC
River

. Coolbaggie

Rawsonville | Manual 421055 na na na DECC
Creek

Peak Hil | relemeter | 421076 | 20927 2.5 4.6 6.0 DECC

*® River

Dandaloo | & ometer | 421083 | 092" 4.1 5.2 6.0 DECC

*@ River

Notes:

1. The Bureau of Meteorology provides warnings for the gauges marked with (*)

2. The SES holds a Flood intelligence Card for the gauges marked (o)

2.10.5 Flood Warnings and Their Dissemination

The Narromine SES Local Headquarters:

> Provides advice to the Macquarie SES Region Headquarters on current and expected
impacts of flooding.

> Co-ordinates the delivery of warnings to the community by door-knocking, telephone,
mobile public address systems, local radio stations and two-way radio.

The Macquarie SES Region Headquarters issues warning information in the form of SES Region
Flood Bulletins to media organisations and agencies.
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Warnings are provided as follows:

a. SES Livestock and Equipment Warnings. Following heavy rain or when there are
indications of significant creek or river rises (even to levels below Minor Flood height), the
Narromine SES Local Controller advises the Macquarie SES Region headquarters which
issues SES Livestock and Equipment Warnings to radio stations.

b. Bureau of Meteorology Flood Watches. If there are signs of impending floods, Flood
Watches may be incorporated in SES Flood Bulletins released to radio stations by the
Macquarie SES Region Headquarters.

c. Bureau of Meteorology Flood Warnings. Flood Warnings are issued for the locations
detailed in Table 2.4. On receipt of such warnings, the Narromine SES Local controller will:

> Advise the Narromine Shire Council and the Narromine Shire Council Local Emergency
Operations Controller.

> Provide the Macquarie SES Region Headquarters with information for inclusion in SES
Flood Bulletins on the estimated impacts of flooding at the predicted heights.

d. Evacuation Warnings. Evacuation warning messages are disseminated according fo
Annex E of the Plan.

e. Dam Failure Warnings. Special arrangements apply in the case of severe flooding that may
have the potential to cause the failure of Burrendong Dam. Details of these arrangements
are described in the Dam Safety Emergency Plan for Burrendong.

f. Standard Emergency Warning Signal (SEWS). This signal may be played over radio and
television stations to alert communities to Evacuation Warnings, Special Warnings or Dam
Failure Warnings. Approval to use the signal will be obtained by the Narromine SES Local
Headquarters from the Macquarie SES Region Headquarters.

2.10.6 Flood Intelligence Information of Benefit to SES Contained in the Study

One of the objectives of the present Study was the provision of the latest Flood Intelligence to
SES. The SES has already upgraded its Local Flood Plan, 2007 to incorporate flood information
contained in the recent Narromine Flood Study, 2006. The results of the present Study provide
the following information:

&) Relates river gauge heights to design floods of various frequencies and historic flood
levels (ref Figure 2.3).

(2) Presents indicative extents of inundation, peak flood levels and depths of inundation
for various flood frequencies (ref Figure 2.2 and exhibits in Appendix D).

(3) Numbers of flood affected properties for various frequencies (ref Tables 2.2 and 2.3),
dealing with the economic impacts of flooding.

(4) Provides indicative information on the locations of properties flooded above floor level
in Figure 2.7.

(5) Provides indicative depths of inundation of residential properties for a range of flood
events (data supplied to Council).
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2.11 Existing Flood Controls
2.11.1 Current Flood Policy

Narromine Council adopted a policy in August 2005, which sets minimum floor levels for new
dwellings in the 2(v) Village Zone based on a previous flood study investigation (Bewsher
Consulting, 1998). Subsequently, since finalisation of the Narromine Flood Study, 2006, the
revised flood levels presented in that document have been used.

Council specifies a minimum finished floor level of 500 mm above the 1% AEP flood. If this floor
level will require the applicant to fill the site in excess of 1200 mm and other buildings in the
vicinity are built flat on ground, further assessment by Council may be undertaken to ensure an
adequate floor height above the flood height, while assimilating the new building into the existing
built environment.

The policy recognises that certain types of development may require floor levels to be raised due
to the limited mobility and/or large number of inhabitants (such as an aged care facility), or
buildings which house emergency equipment (such as an ambulance station) and other buildings
important to the town’s economy. Because of their importance they are to have a higher floor
level.

The floor level for new special use developments (which include hospitals, aged care facilities,
nursing homes, medical centres, schools, higher education facilities and the like) is to be at least
the same level as the 0.5% AEP flood for that section of town. For additions to existing premises
of the kind referred to in this clause of the policy, any extension is also to be built to the 0.5%
AEP flood level unless the addition involves non-habitable rooms, storage of non-important items
and is not intrinsic to the proper functioning of the town.

Comment on Current Flood Policy: The more recent hydraulic investigations reported in the
Narromine Flood Study, 2006 have shown that on the southern side of town, 0.5% AEP flood
leveis are only 150 mm above the 1% AEP levels. Consequently, the adoption of the 0.5% AEP
level (without freeboard) could result in minimum floor levels of special uses development being
at a lower level than adjacent residential developments, which are based on the 1% AEP flood
plus 500 mm. To maintain the relative levels of protection for the various categories of
development, the Flood Planning Levels proposed in the draft Flood Policy of Appendix C
incorporate a uniform freeboard (500 mm).

2.11.2 Impacts of Revised Flood levels

According to the 1998 Flood Study, Narromine was largely unaffected by the 1% AEP flood, as
that study did not recognise the flow entering the town via the low points in the river bank
upstream of Manildra Street. More recent flood levels derived in the Narromine Flood Study,
2006 are considerably higher than the 1998 study for the 1% AEP event, with the increase
ranging between 0.46 m in the area upstream of Manildra Street denoted the “Manildra
Floodway”, to 0.95 m on the Town Cowal near Nymagee Street and 1.14 m further downstream
near Meringo Street. A large area on the southern side of town would be inundated due to the
escape of flows from the Town Cowal westwards along Minore and Cathundril Streets to the
culverts in the Parkes Narromine Railway embankment. The area east of the railway embankment
would be subject to backwater flooding due to floodwaters ponding behind the embankment.
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The developing residential area on the eastern side of Manildra Street (Figure 2.7) will be
affected, as minimum floor levels previously advised to developers will need to be raised. Further
upstream, flood levels in land recently re-zoned for large lot residential purposes have increased
according to the 2006 data. A similar situation exists for a proposed extension of the existing
industrial area bordering the Mitchell Highway.

Revision of the flood levels also has an impact on existing residential development in Crossley
Drive. Allotments previously considered flood free at the 1% AEP level of flooding are now flood
affected according to the new data, with several residences being subject to shallow above - floor
inundation. The increase in assessed flood affectation in this area will need to be incorporated in
Council’'s and SES’s flood emergency planning.
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