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Coordinator Floodplain Management and Climate Change Adaptation

Lake Macquarie City Council



FIGURE 8: SATELLITE IMAGE OF
EASTERN AUSTRALIA AT 15:30
OMN 8 JUNE 2007

Soureer Bureau of Meteorclogy from the
Gecstationary Meteorological Satelite

MTSAT-18 of the Japan Metecrolagical
Agency
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- Jrom f't aused u Jderable tan|ble and
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rie communlty at Iarge

_:?ra'ble damages to infrastructure and

tinprecedented deployment of personnel and
=~ allied equipment resources to assist with combat

~ Activities (road closures, evacuations, electricity
~  restoration, tree Iopping, cleanups)

* Impacts may be partially compensated for, as a
result of the NSW Government declaring the
storm event as a ‘natural disaster’.



/ rjr-.{“ 1 management strategies - flood study
and plan reports for prioritised City catchments

¢ Council is fulfilling its obligations in the
floodplain risk management process as outlined
in the New South Wales Government'’s
Floodplain Development Manual, April 2005.
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(none recorded! in ake Macquarle Clty

=| u;arle Clty estimated in excess of $19M (not
== ~ Jhcluding personal insurance claims)

’TTVELIHOODS there has been considerable hardship
~ suffered by residential and commercial entities,

eg. Boolaroo/Teralba residences affected; Cardiff CBD
and Barnsley Industries affected

e NATURAL SYSTEMS - flooding and wind caused
considerable damage to the natural environment




IHbeasiand Severe Storms are the two most expensive and
| i all naturalihazards - el

P ,qrr:ln‘ S BN e

Hazard type Average annual cost (ASm)
Flood 314

Severe Storm (Including Hail) 284
Tropical Cyclone 266
Earthquake 144
Bushfire T

Landslide 1
Total

Table above shows the annual average economic cost for each natural hazard
and includes direct and indirect costs resulting from destruction or damages to
buildings, infrastructure, vehicles and crops
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_5I|dé 6? Fhoto by David Cobbin - Courtesy ABC [<ewcastle

5lida 68 — Photo oy Charlene [ngram - Courtesy ABC MNewcastle
Slides 69, 70 — Photios courtesy Craig Manhood LMCC

Slide 88 — courtesy Emma Abraham LMCC

Slides 3, 10— GGraeme Hill LMCC

Mapping — Graeme Hill and Riki Davidson LIMCC



Sterm| Ove ""_'ew — Lake Macquarie City.

P iieise East Const low ~wind speeds averaged 93km/l

recorded wind! gust = 135 km/h during early hours of
Ihe 2007

f rain recorded at Croudace Bag in 24 hr period 12.00am
8/06/07 to 12.00am Saturday 09/06/07

0 1M rain recorded at Croudace Bay (storm epicentre) between
5.0 Opmi and 6.00pm on Friday 8 June 2007

h‘t'

nghest intensity rainfall was recorded between 6.00pm and 8.00
pm on Friday 8 June 2007

e Worst local storm event in 33 years (1974 east coast low)



Kar i wa

. = el i BlirwCanie
O | . ' " z Goll Thia
B by, r . ——— o
Richmand F- k] / - o L i ~——
Maia § [P - et k' R Fem Bay
lﬂ% A L L o i Foc IHI L '{4{ . KOOrRang ::.
m arylar Shortimnd -8 7 e At
.@. # Sipehnkn Aryrtieio Pal
; : Oi5H, e MayFaeia Morth b
; Seahampton BirmiunghamiifE ) o an Vst f
’ E Gardens ‘o - ._\ |
o Waralah sy Wayheld_
Mulbring Viest Camann Jasmaon Weost s EE-#'_- A
\Wakzand [ Waksend . A ]
Park ;e A - - 'I
iy = MNerh | Geongelown ~Tghes Hill |
= 4 Fer & Lambien=s . ke )
il s il Elgrmore o A Aryvile s
1 Wineer r i Vale M Isiengton =T Stnckian
L1 & evpewontn Larnlaion = New tl
1 L ?:"'"'u“h" N Eamibton H_l.nl-ll:lll'l-l"lllli:lﬂ ; ";""EEF ﬁewﬁ?swﬂ e
| - Cardiff Heights >, = SHThe Hal i slle
N Killingrwvorth Bamsley : L4 # ’ Harm Bon ERat
i R'u':jf'..-'-'-m - f _I11¢-.|ght.1 Kotara East -~ ::a.:nms.uwﬁ South , ::rnﬂ '
HEaton s A “ = ! - y Junch
Siate Eors e === _}rw Y (..nr‘dd"l___é ; \. "I::_n.’llra ks | _.hﬂ.ﬂ'lml.h'q'l
. ¥ c arden e gL
Inunkg e ile y MBI ::_'I"I"ﬂ"“ I Subartd] | Hotara Hrights A Ewathar
Lt Cmriaff Zouth - Haghts
Wik ek Baralarno South Mo Hightields .
Gleraack Slabe
e Lakalands | Kahibahi -0 o e
A : Charlastown [ Aaeal
: SpEears r',
P e - Warners i
N CuTab s : I Booragul: | [Feint Baig f
Tlate Foies] \ LS " : ’ WWh
Fraemans ""1' Woodnsing | = J:\::u:::'ﬂ
— o VValamal o T R Fassdem
::‘_I_ - D“L _."I Funvedl Bay Elgabans
o & r o Blackalls " £ 5 hon. Point
& y vty ooy FPark
p— Awatia @ Valenbne -
= Toronto A i Fodheaa
4 Belmaont F
’ Kilaben Ba - o North =
i y Comrey) By . -
B ';:)‘ STtas o i
( 5 b+ Belmont
:r Lo Coal Paoint £
1 o
1% - o Bialmoral o B athumines m
) \ Battaba Frshing : "—'?E"T":""r
] Paif Marks Poant, " South
N =l !
g - — Ascadia ' | Bewron
r f w Myuni By Vale | L0 oL
A _,-‘I '.l‘u'xnﬁi ] l
|' Eraring Wangi- Palican
¥ Rlac)
- Vg 4 | r|"[‘l J:q_:_hﬂmmﬂ
Dora Creek Eramng M asguans L vicw Fai e
] Palican
§ A b0k My Swansea Swansea

qu *Hfl’ﬂﬂ\‘;l‘lﬁﬂ H.I’Ih.':-:'.llj'l'l Blabas Hpsar { Haads
b §

Park M WW-MMMWWM@.PE&- T ol Lise




Nt cOmmencmg AM Friday 08/06/07
through to AM Sunday 10/06/07

Courtesy: Bureau of Meteorology
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Copyright: Image by Bureau of Meteorology. For related Warnings, see www.bom.gov.au
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Photo: Lucia Wilcox Courtesy: ABC Mewcastle



Eelll Jr' ’-iii‘f-a 1 in 35 year ARI probable flood level event
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:.: "'g“e normal Lake level = 0.10m AHD

—

_'-ll-l'"‘"

-
oy o

e ——
-

1:100 yvear Lake flood level = 1.38m AHD
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= __Ti
e 1:20 year Lake flood level = 0.97m AHD

® Highest observed Lake flood = 1.20m AHD (1949)



1 in100year flood
1949 flood

2007 flood
rand 1990 flood Bt - 97 AHD
. 0.10 AHD



erway rose overnight on Friday 8 June and
at 6.00am Saturday 9 June

\
i

= ropertles iInundated but most dwelling habitable floors
- constructed above the June event flood level

® Extensive Lake foreshore and revetment damages due to
wind/wave action and erosion eg. Foreshore cycleways

¢ | ake recession by late afternoon Saturday 9 June






ntrod uetion -
F|.@dl%n Lake Macquarie City:
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inaNandiparcelimliake

'datlng back to 1927 L
' watewvay water level 0.1m AHD 1 " 18

=" :Creek catchments flowing into Lake are:
""":-* ﬁ?ﬁﬁfeek Stony Creek, L T Creek,

* Cockle Creek, Winding Creek, North Creek,
~_South Creek Sheppards Creek




FLOOD WARNINGS - LAKE MACQUARIE JUNE 2007
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Fhaoto: Jim Bodyeott
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Fhoto: Marele Stone






Marks Point ¢

Fhoto: [Marele Stone
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Swan Street, Marks Point,
e 2007 and 18/June 1949 flood ¢
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Flood Prone Land
Lake Macquarie City
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eshore baths - early Sat morning 09/06/07
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Photo: Jinm Bell Courtesy: ABC Mevicastle






Pines Caravam Park circa, 10am Sat 09/06/07




Sat 09/06/07
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Photo; Paul Boyvd Courtesy: ABC MNewcastle






Regionall Overview: .
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ﬁﬁ Fj Hli QCYCDHIC winds &

@ n_.'u?reau of Meteorology @ 1726 hrs on

= hursday 07/06/07

= - On shore cyclonic winds - maximum gust
recorded by Bureau of Meteorology = 124 km/h

at 01.32am on Saturday 9 June 2007

¢ Accompanying heavy rainfall - 253.2 mm of
rainfall recorded at Maryville in the 24 hours to
9.00am on Saturday 9 June 2007
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Photo: Cleksander Motkya Courtesy:y SBC Mewcastle |



Saturday 09/06/07 .
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Phioto: Cleksancer Motyka Coutfesy: ABC MNewsastla



Photo: Samcra Jarvie Coyrbesy: ABC Newzastle
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Photo: Ron Grudneff, Courtesy: ABC Mewsastle



Phioto: Chris Gavers Courtesy: SEE MHNewsastle .
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Phiotoy Chris Gaven Couresy; SBC MNewsastle



Phiotos Kay Burgess Courtesy: ABC Mewcastle
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Photo; Sandra Evans Gourtesy: ABC Mewcastle
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Mational Metearslag d and Ocesnegraphs Centre
Bureas of Melesrolagy
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Hatignal Metearsloga d and Ocesnagraphie Centre
Bureas of Melesrolagy

National Metearslagic d and Ocesnegraphic Centre
Bureas of Metesrology
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= "Fr CrEEk at Glendale
o Cncked Hat Creek at Edgeworth
Wmdmg Creek at Cardiff/Glendale (in excess of a 1:100 year flood event)

» North Creek at Warners Bay (approximating to a 1:100 year flood event)
* South Creek at Warners Bay

e Sheppards Creek at Valentine

# Scrubby Creek at Mt Hutton/Windale (in excess of 1:100 year flood event)
e Jewells Crossing and Swamp at Jewells
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rban Areas - Floodingps
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Vert/Brldge blockages by numerable objects (cars,
'Eﬁntalners etc) exacerbated flooding

——

e Bridges at Cardiff, Glendale & Wakefield damaged

® Cardiff CBD worst affected area ($2M estimated
damage losses to businesses — source "7The Star”

newspaper 25/10/07)
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ypical Urbanfoad scene Friday night 08/06/07
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Photo; Graham Prichard. i
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3ay 7.00pm on Friday:08/06/07

Photo; Graham Prichard.



ay Friday 08/06/07 circa, 7.00pnk

re in hear waist deep fiepeWwater
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VWarners Bay rolifeapout adjacent te McDona/as Fri. D606y 07




AtiroundabeutiFillslorough Rd. Warners Bay 7pm on 08/06/07
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PM D0—24 fcst precip for ZOO70607 Daily gauge analysis for 20070607

orl o s st veasaad b it S B i v

135 140 150 185 15 120 125 130 135 140 145 150 155

Foracast Validation statistics for 20070607 n=608 Verif. grid=1.00
el 1 Mean abs error = 0.79 mm/d

i <1
i Analysed Forscast gy error = 2.60 mm/d

::,;gum:“ b .1 | 444 37 # gridpoints raining Correlation coeff = 0.917

Bovara rainrate (mm/d} B.32 &.16 Bias score = 1.118

20—-50 ge e : =

So_100 mm Rain volume (km?) 10.42 gg2  Frobability of detaction = 0.827

100150 mm & I 22 105 Maximum rain (mm/d) 81.27 sps2 Folse alarm ratie = 0.261

150—200 mm Mox 0.25% rain (mm/d} 106.85 Hanasen & Kuipara acora = 0750
2 ' Equitabla threat acora = 0.561

i Australian Government
Bureau of Metcorology
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Kelly Holden car'showroom at M
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Fhota: Stephen Baldwin



Culvert Blockage
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Phiotoy Dayvid Cobbin: Godrtesy: ABC MNewcastle






Daily gauge analysis for 20070608

—EE ....... o T ,__._'-_‘. .................... —3& .................................... T S )

115 120 125 130 135 140 145 /150 185 116 120 125 130 135 140 145 /150 185

Mo data Forecast Validation statistics for 20070608 n=602 Verif. grid=1.00
<1 =1

<1 mm
1=2 mm
2—5 mm
5=10 mm
10=20 mm
2C0—=50 mm

Mean abs error = 0.51 mm/d
e __ Analyasd Forecast g error = 2.50 mm/d

533 5 # gridpointa raining 70 &0 Correlation coeff = .967

Average rainrate (mm/d) 1260 11.79  Bias score = 0.857

S0—100 mm Rain volume (km®) B.70 897 Probability of dstection = 0.786

100-150 mm 15 55 Maximum rain {mm/d) 12364 11405 Falae alarm ratic = 0.083

sgeskn Max 0.25° rain (mm/d) 169.14 Hurasen & Yoipare woiee = 0770
Equitakla threat aceora = 0.706

A

oum < TSRO
N

4 Australian Government

Bureau of Meteorology
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Phatn; David Cobbin Courtesy: SBC Mewrastle
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~ Photo; Charlen Ingram Courtesy: ABC Mewcastls
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Fhotoy Couresy Craig Manbood



Photoy Coutesy Craig Manbood
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PM O0—24 fost precip for 20070609 Daily gauge analysis for 20070608

Ao S T : . ~ADL e S 1 :
115 120 125 130 ‘5 140 145 (150 155 115 120 125 130 135 140 145 150 155

Mo dots Forecost Validation stotistics for 20070608 n=608 Verif. grid=1.00
=i e <1 =1 Mean abs error = 0.14 mm/d
3 vt P e Anolyned  Forecast gy arror = 0.69 mm/d
?Elgumm“ b <1 578 3 # gridpointa raining o7 17 Correlation ic-eff = 0,940
2050 mm = bverage rainrate (mm/dy 513 395 Bias score = 0.630
50100 mm & Rain volume (km?) 1.37 o0.66 Frobability of detection = 0.519
10C0—150 mm ﬁ =1 13 14 Maximurn rain (mm/d) 25 86 1786 Falas alarm m'i_r:} = 0176
180=200 mm Max 0.25° rain (mm/d) 41.10 Hargsen & Kuipers scora = 0.513

Egquitatla threat acora = 0.453







and Property Damage
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S Wind Damage
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Community'Hall — tree damage
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ECL features

¥ MAEET
@l 158 7T N e e
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First ECL, 8-9 June 2007

Pressure
(hPa)

Estimated ()
Recorded (r)

992e
994y

Synoptic
Development

Formed
In easterly

trough off
NSW coast

Wind, Rainfall,
Wave Statistics

Strongest wind gust:
135 kmph (85 mph)
Norah Head

Highest 24-hour
rainfall: 293.6 mm

(11.5 inches)
Mangrove Mountain

Max wave height:
14.1m (46 feet)

Comments

Pasha Bulker
grounded, 9 deaths,
flooding in Newcastle,

Hunter region and
Central Coast
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~® 50 000 insurance claims to date (Source /CA)

e $1.35 billion + worth of insurance losses



TABLE 2: TEN MOST COSTLY
NATURAL DISASTERS TO AFFECT
ALSTRALIA

Source: A Century of Damage - Proparty
Losses due o MNaturs! Perils. Joumnal of the
Australian and New Zeadand institure of
hsurance and Finance Wlurme 3003} 1622
McAnensy, ). Crompton, R, Chen, K and
Hunter L. 2007

1
2
3
4
5
6
1
B

Peril

Earthquake
Tropical Cyclone
Hallstorm
Tropical Cyclone/Flood
Bush fire
Hallstorm
Hailstorm
Storm
Tropical Cyclone
Hailstorm

Lacation

Newcastle
Danwin
Sydney

Brisbane
Multiple
Sydney

Brishane

Hunter Regions
Multiple
Sydney

Adjusted Loss
2006 (ASm)

4,300
4,070
3,300
1,790
1,610
1,480
1,430
1,350
820

740




2l for assistance recorded in Lake Macquarie

SES precinct over
J ojfle wgeken,d

i

2007 people Cardiff/Barnsley region evacuated to Club

'Qﬁf»}) truck loads of green waste taken to 4 designated sites to shred
J 2000+ tonnes of green waste taken to Awaba Tip
“» 3 000+ tonnes of household waste taken to Awaba Tip

¢ Infrastructure/Cleanup damage bill for City = est. $19 Million

* Damaged infrastructure may take up to two years to repair/replace

* Worst local storm event in 33 years



Sevice Requests Lodged

& During Storm
1500

O Average

Number of SRs

During =torm Average

3Rs Received

Phone Statistics

ol

£ 5000

"U- During Storm
O Ciwirin

S G000 — d

E oA verage

S 4000

=

Curing Storm Average

Calls Received
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® 93 000 calls for assistance to Energy Australia in 24 hour period
mid-Fri to Sat — the most calls in history

-

® Energy Australia reported 100,000 homes/businesses without power
by Saturday morning 09/06/07



_HERALD_ |
| MINE FERFRED DEAD N DAY OF DISSTER |

-FRIDAY-

| = THE CHALS: o THE HEROES © THE STORM

HERA | o - Mooty
~—— Evacuation |

- ordersas

0il catastrophe if
ship breaks apart

Storm’s lashes felt
| f{pm ships to shqm
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