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1 INTRODUCTION

The Namabeen Lagoon Flood Study (BMT WEBM, 2013) has been prepared for Warringah and
Pittwater Councils to define the existing flood behaviour in the Narrabeen Lagoon catchment and
establish the basis for subsequent floodplain management activities.

This study updates previcus studies on the Lagoon including the Namabeen Lagoon Flood Study
(PWD, 1980) and studies of the individual tributary streams, providing a holistic assessment of
flooding within the catchment. The current flood study considers land use changes subsequent to
previous modelling investigations, the Influence of the Narrabeen Lagoon entrance on flood
behaviour and the influence of potential climate change.

1.1 Flood Planning Levels

Land use planning and development controls are key mechanisms by which Council can manage
flood-affected areas within the Namrabeen Lagoon catchment. Such mechanisms will influence future
develcpment {and redevelopment) and therefore the benefits will accrue gradually over time. Without
comprehensive floodplain planning, existing problems may be exacerbated and opportunities to
reduce flood risks may be lost.

Flood Planning Levels (FPLs) are used for planning purposes, and directly determine the extent of
the Flood Planning Area (FPA), which is the area of land subject to flood-related development
controls, as described below,

Council's Development Contral Plan (DCP) has been developed with the aim to reduce the likelihood
that dwellings are inundated by flooding and to reduce the likelihood of people being exposed to
dangerous flood situations. The DCP specifies how the FPL is applied to new development. For
instance, floor levels of new development within the FPA are typically required to be at or above
Council's adopted FPL.

The FPL is defined by an established design fiood level of selected magnitude combined with a
specified freeboard considered appropnate for the land use in question. The purpose of the
freebeard is to account for the risk associated with vanous uncertainties in the predicted flood level.
These nsks may include vanation between fiocod modelling results and actual flood events, the effect
of localised factors on flood |levels and potential wave action.

Council's adopted FPL is based on the 1% Annual Exceedance Probability (AEP) flood level + 0.5m
freeboard. This is as per the guidelines from the NSW Government's Floodplain Development
Manual (2005). For the Namrabeen Lagoon catchment, the design 1% AEP event conditions are
based on the coincident occurrence of both catchment and ccean denved flooding. This scenario
incorporates a 1% AEP catchment rainfall condition with a 5% AEP ocean water level condition
{storm surge scenario).

The FPL can be based on different flood magnitudes and different freeboards, if there is sufficient
justification. It is also possible to have a graded set of FPLs in place, dependent on the nature of the
development and the relevant flood risk classification. Council's FPLs will be reviewed during the
subsequent Floodplain Risk Management Study.
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1.2 Flood Planning Area

The design flood levels and inundation extents determined through the detailed modelling undertaken
in the Narrabeen Lagoon Flood Study (BMT WEIM, 2013) provide the basis for establishing the Flood
Ptanning Level (FPL) and associated Flood Planning Area (FPA).

The FPA is the area of land below the FPL and thus subject to flood-related development controls.
The FPA for the Narrabeen Lagoon catchment Is shown in Figure 1-1,

1.3 The Probable Maximum Flood

The Probable Maximum Flood (PMF) is the largest flood that could conceivably occur at a particular
location, Incorporating the worst flaod producing catchment conditions. The PMF defines the extent
of flood prone land, that is, the floodplain (NSW Floodplain Development Manual, 2005).

Whilst flood-related development controls for residential development are only applied to new
develcpment on land below the FPL, consideration is alse given to rarer floods up to and including
the PMF event in certain other circumstances. Typical examples of where floods of this magnitude
are used to inform floodplain risk management actions inciude emergency management and
response activities, and siting of critical infrastructure (e.g. hospitals). The PMF extent is shown in
Figure 1-1.

KWATO_NARRABEEN AROCN_ FLOO0_STUDVOCGDR K070 008 01_FR_WARRINGAH_FNAL DOCK

2N
@BMT WEM

442



COUNCIL Final Report - Narrabeen Lagoon Flood Study - FPL Warringah -
R.N2070.008.00

ITEM NO. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 2

LEGEND
o/ Cuchment Boundery e
-/ LOABoundmy k .-
Al L,
; )
- Flosd Planmng Ared : I‘I L ::.
U PMF Inundation Extent ‘ . "—ﬁ\."ﬂ““"

B

R
Narrabeen Lagoon Flood Study - Flood Planning Area 1-1 A
Based on 1% AEP Catchment + 5% AEP Ocean Coincident Event + 0.5m Freeboard
G e e s s B VAL Pt N 9 0.75 1.5km ;@‘
T o e A Roprn: Sotle =« BMT W@M

FRPOT KNS Warboor Lo SRl Shnhy W bapcos OWD 561 FA_ Vi wmpehs WOR

443



COUNCIL Final Report - Narrabeen Lagoon Flood Study - FPL Warringah -
R.N2070.008.00

ITEM No. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 2

REFERENCES

2 REFERENCES

BMT WBM (2013), Narrabeen Lagoon Flood Study, Prepared for Wamngah Council and Pittwater
Council, NSW.

Public Works Department NSW (1990). Narrabeen Lagoon Flood Study, NSW PWD.
NSW Department of Infrastructure, Planning and Natural Resources (DIPNR) (2005) Floodplain
Development Manual.

KWATO_NARRABEEN JAGOCH_ FIOO0_STUDYOCCER A2070.006 01_FR1_VWARRNGAH_FINAL DOCK

444



R.N2070.005.04

ATTACHMENT 3
ITEM NO. 8.5 - 22 OCTOBER 2013

Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium

£102 Jaqwaidss
X30p'[BUl WNIPUBTWOD G0 |1 10'0L02N H
wnipuadwo?) Buicdeyy |eul4

wnipuadwon buiddeyy
Apnig pooj4 uoobe usaqelieN

NEM LING 25

wowuomug pue ABssuz u 1wE o ued v

WARRINGAH
A/ counciL

445



WARRINGAH
COUNCIL

ATTACHMENT 3
Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

LisT O Mak Seness NGLIED N TS Comrenaum

LIST OF MAP SERIES
COMPENDIUM

INCLUDED IN THIS

Design Catchment Flood Mapping
Al = Pesk frumdution Extent Map {Mulligie Calchment Derived Evenls;

A2« 20% AEP Paak Flood Extent and Paak Fioos Levels
Al - 10% AEP Peak Flood Extent and Peak Flooo Lovels
A - 5% AEP Peak Flood Extent and Pesk Flood Levels
A5 - 2% AEP Paak Flood Extent and Pask Flood Lavels
A > 1% AEP Paak Flood Extont anc Paak Flond Levis
AT - 0.5% AEP Paak Flood Exlent and Pesk Flond Lewwls
AB - 0.2% AEP Peak Flood Extan and Pask Flond Levels
A% < 0.1 AEP Paak Food Exiant and Pask Flooa Levels
A0~ PMF Peak Flood Extent and Poak Flood Levels

A1 - 20% AEP Paak Floac Oagths
A12- 104 AEP Pauk Flooe Dapiiis
A13- 5% AEP Paik, Flood Dagihs

Al4 - 2% AEP Peak Flood Dopihis

A5 - 1% AEP Peak, Flood Degiths

A6 - 0,5% AEP Peak Fiood Depths
AT - 0,2% AEP Paak Flood Dapths
A8 0,1% AEP Paak Flood Daplhs
A19- PMF Pagk Flaos Degths

£20+ 1% AEP Poak Flood Vilocey
AZ1 - PMF Peak Flooc Vekoty

422 - 20% AEP Hyarali Galsgonss
AZ -« B% AEP Mysirautic Cilrgorics
A24 - 1% AEP Hydraic Calegorns
725 - PMF Hydeatic Galegooes.

A% - 2 AEP Provesional Ficed Mazan
A27 - 5% AEP Provizional Floos Hazard
AZ8 - 1% AEP Provisional Flood Hazaro
AZ9 - PMF Provisional Floed Mazard

Design Ocean Flood Mapping
AJ0 - Poak Inuncaton Extent Map [Maiple Dcban Derveo Events)
A - 20 AEP Poak Flood Exiant and Peak Flood Lovels

Ad2 - 5% AEP Peah Flood Exient and Paak Flood Levels
A33- 1% AEP Paak Flood Exlent and Paak Flooa Levels

AQ4 - 20% AEP Peitk Flooc Dapihs
A5 - 5% AEP Pask Flood Dapitie
£35 + 13 AEP Poak Flood Dapihs

A7 - 5% AEP Catchmentt + 1% AEP Ocean Evurt Paak Flood Depins
AJ8 - 1% AEP Calchment + 5% AEP Ccean Everd Peak Flood Dephis
AJ9 - 13 AEP Catchmernt + 5% AEP Ocean Evern Hydraulic Calegoces
P40 « 13 AEP Catchmont + 5% AEP Ocean Everd Prosssional Flood Hazam

446

Design Flood Sensitivity Impact Mapping
(Mapping provides for change in pesk flood levd compared 1o basseine
condilions)

Ad1 - Decreasent Myaraubo Rougrness - 1% AEP Caxtimeni Evers

AA2 - Incr Hycraufic Acug - 1% AEP Calchmert Event

AA3 « Strucaxm Blotkaga « 1% AEP Catchment Evant

A4 - Lower Intial Scrm Hogtil - 1% AEP Catchmont Event

M5 - Lower Inflial Berm Heghl - 1% AEP Oosan Evenl

AAG - Lowar Inifial Sarm Hoghi - 135 AEP Catchment + S%AEP Ooaan Evenl
AAT < Higher Intiel Berm Height - 1% AEP Calchment Evert

A48 - Migher Inites Berrn Medght - 1% AEP Calohment « 5%AEP Ocean Event
A4S - Lowar Barddl Lossas - 1% AEP Catchmen! Evenl

AED - Migher Ramiall Losses - 1% AEP Caktwnent Event

Climato Change Scenario Mapping
(Mappang provices for Punaation exlent overkays lor dimale change jests above
besadine conditons)

AB1 < 0%, 2085, 307 Halnfall Imensity Incraasa - 5% AEP Calchment Event
AS2 + 10%, 20r%, 2% Rainfall Flensty Increesa — 1% AEP Catchmernt Event
ASS - 105, 200, 30 Fantall nlensity Incrass — 5% AEP Caidirment «1%
AEF Conan Evant

A4 - 10%, 0%, 30% Hainlall Infersity Incraase = 1% AEP Caxchment 4 5%,
AEP Oueun Evernt

ASS - D.AM, 0.9m Sea Lovel Rise — 5% AEP Cakchimen! Evenit

AZS < D.Am, 0.5 Sea Lavel Rise = 19 AEP Catchmen! Evarl

AS7 - 0.4m, 0.8m Sea Leved Rise - 5% AEP Catchiment + 1% AEP Cooan Evenl
ASS - 0. Am, 0.9m Sea Laved Rise — 19 AEP Cariman! +5% AEP Ocsan Evenl
A58 - 0.4m, 0.9m Sea Lavel Rise - 5% AEP Ocaan Event

ABD < DAm, 0.8m Saa Lavd Rise = 196 AEP Oooan Event

ABY - 107, 20, 30% Aainldd Infensity Inoroase +0.4m Sea Leved Rise — 5%
AEP Calchnant Evenl

AB2 - 10%, 209 305 Hamlal Infenslty Inreass +04m Sea Lavs Hise = 1%
AEP Catchwnent Event

AB3 < 10%, 207, 30% Hainlal Intenslty Incresse +0 4m Saa Lavel Fine < 5%,
AEP Catchrment « 1% AEP Coean Event

AlA - 0%, 0%, 307 Fainlal Infensity Inoreass o0 4m Sea Lo flise — 1%
AEP Calchment « 5% AEF Ccean Event

ABS < 10%, 207, 0% Hainlad Intensity Inorease +0.9m Saa Lavdl Hise = 5%,
AEP Calchrnent Event

ABS - 10%. 207%, 30% Raintal Inleosity Inorease +0.9m Sea Lavd FRise — 1%
AEF Gatchmont Event

ABT < 10%. 207, 30% Ramtad Intensity Inooase +0.9m Sea Laved Rise = 5%
AEP Caltwnent « 1% AEP Coean Event

AES- 1035, 205, 30% Hailal nwasily ncwase +0.9 Sea Level Riss - 1%,
ALF Cakhmant « 5% AEP Cuean Evant



WARRINGAH
/N\/ counciL

ATTACHMENT 3

Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium

R.N2070.005.04
ITEM NO. 8.5 - 22 OCTOBER 2013

LEGEND

Pusk Flood lmundaton Extent

20% AEP Event
5% AEF Event
1% AEP Event
0 2% AZP Evant

e Tl s
M e

Catchment Derived Events

wr -
T 5 T ¢ v o potdoamon. EAST WAL som not wererd
FAB X T RPN IR P AWy S
g il b st ¥ B Sy

N

A

Flopath KOO Hemstwen Lagoon Fcee Shuly MW ook Dvagn Mappiog AI0 sl Owaign Mupeg A 1 Catotowes Eveen St W0R

0

Trde
Narrabeen Lagoon Flood Study - Peak Flood Inundation Extent

0.5

Tkm

Approx. Scale

7 BMT W

447



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

’J Catchment Boundaey

B Feok Riood inundstion Extent

Peak Flood Level Contow (m AMD)
Note Conmonr imterssl is 0.5m wpto
10m AHD, S up 10 20m AHD, and
10m above 20m AD

T o [
Narrabeen Lagoon Flood Study - Peak Flood Extent and Peak Flood Levels: A-2 A

20% AEP Catchment Derived Event =
x-mm-nn-mwnwmm; N 0 05 tk.m '@‘

T A e v BMT WBM

Flopah K ADITE Hertwen Lagaon Foe Shal W ok Dwagn Meppiog A0 sed_ Owaign Mapa g A 2 JONAIP Watelevst WOR

448



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

i A Catchment Beundwey

[ Pesk Fiood inundstan Extent

» Peak Flood Level Contow (m AMD)
Note Comonr imersnl is 0-5m up o
10m AHD, S up 80 208 AHD, and
10m above 20m A+D

Tre o feur
Narrabeen Lagoon Flood Study - Peak Flood Extent and Peak Flood Levels: A3 A

10% AEP Catchment Derived Event =
x-mm-nn-mwnwmm; N 0 05 tk.m '@‘

e A i w»” BMT WBM

Flopah K ADOTE Hemtwen Lagaon Fae Shal W ook Dwagn Meppiog AW mad_ Owaign Mape g A D 1DNALP Wikerlav st WOR

449



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

1) Catchmunt Bounday

- Peak Fiood Inundstion Extent

» Peak Flood Level Contow (m AMD)
=/ Note Comour intess! is 0.5m vpto
10m AHD, S up 80 208 AHD, and

Tre Foum [
Narrabeen Lagoon Flood Study - Peak Flood Extent and Peak Flood Levels: A-4 A

5% AEP Catchment Derived Event =
x.n—m-nn-mwnwmmx N 0 05 "a“ @‘

e A i w»” BMT WBM

Flopah K ARITE Hemteen Lagoon Foe Shal W cckspsces Dwagn Meppdog AI0Wsad_ Owaign MegalNg A 4 SRAIP Wesrlass IWNOR

450



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

1) Catchmunt Bounday

- Peak Fiood Inundstion Extent

» Peak Flood Level Contow (m AMD)
7 Note Comonr interssl is 0. Sm upio
10m AHD, S up 10 20m AHD, and

T Foum [
Narrabeen Lagoon Flood Study - Peak Flood Extent and Peak Flood Levels: A-5 A

2% AEP Catchment Derived Event o=
x.n—m-nn-mwnwmmx N 0 05 "a“ @‘

e A e w»” BMT WBM

Flopah K ADITE Hemstwen Lagaon Fae Shal W cckspsces Dwagn Meppiog AI9mad Owaign MegalNg A 2 INALP Wesrlas IWNOR

451



ATTACHMENT 3

\ WARRINGAH
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium

R.N2070.005.04
ITEM No. 8.5 - 22 OCTOBER 2013

- Peak Flood Inundstion Extent

» Peak Flood Level Contow (m AMD)
7 Note Comonr imerssl is 0 Sm upto
10m AHD, S up 80 208 AHD, and

Trde
Narrabeen Lagoon Flood Study - Peak Flood Extent and Peak Flood Levels:
1% AEP Catchment Derived Event

poseopaiaryeysaadap yare Lo i Lovgmedalan N 0 0.5 1km
\ Approx. Scale

FAIE X TR P ERTROOM IR P Ay I
Fiopah KA Hersteen Lagaon Fiiee Shaly MR Crksumces Dvagn Mepping AS9 el Owsign Mepelg A 0 1\RASE Wit IWOR

iy o s Carh—" b Pen Sy

Foumn fewv
A6 A
-~
o
X -
W’ BMT WBM
wena trrdavten com sy

452



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

1) Catchmunt Reundaey
- Peak Flood Inundstion Extent

Peak Flood Level Contow (m AMD)
Note Comonr imerssl is 0.5m upto
10m AHD, S up 10 20m AHD, and
10m above 20m AHD

.
010

T Foum [
Narrabeen Lagoon Flood Study - Peak Flood Extent and Peak Flood Levels: A-7 A

0.5% AEP Catchment Derived Event =
x.n—m-nn-mwnwmmx N 0 05 "(ﬂ'\ @‘

e A oy w»” BMT WBM

Fiopah KA Hessteen Lagoon Ficae Shaly WPNockspnces Dvagn Meppiog AI0 mal Owaign Mapefig A, 7 0SKAZP Vsl WOR

453



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

1) Catchmunt Bounday

- Peak Fiood Inundstion Extent

» Peak Flood Level Contow (m AMD)
=7 Note Comow interssl is 0.5m up to
10m AHD, S up 80 208 AHD, and

Trde Foum [
Narrabeen Lagoon Flood Study - Peak Flood Extent and Peak Flood Levels: A8 A

0.2% AEP Catchment Derived Event =
x.n—m-nn-mwnwmmx N 0 05 "(ﬂ'\ @‘

e A ey w»” BMT WBM

Flopah KA Hemsteen Lagoon Ficed Shaly WPR cckspces Dvagn Mepping AI0 sl Ownign Mapa g A 3 02%ATP Wl avad WOR

454



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

1) Catchmunt Bounday

- Peak Fiood Inundstion Extent

» Peak Flood Level Contow (m AMD)
7 Note Comonr imerssl is 0 Sm upto
10m AHD, S up 10 20m AHD, and

Tre Foum [
Narrabeen Lagoon Flood Study - Peak Flood Extent and Peak Flood Levels: A9 A

0.1% AEP Catchment Derived Event =
x.n—m-nn-mwnwmmx N 0 05 "(ﬂ'\ @‘

e A o w»” BMT WBM

Flopah KA Hemsteen Lagoon Fices Shaly WPRcckspaces Dvagn Mepping AI0 sl Owign Mapefig A 9 0 MNAZP Wl WOR

455



ATTACHMENT 3

\ WARRINGAH
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium

R.N2070.005.04
ITEM No. 8.5 - 22 OCTOBER 2013

1) Catchmunt Bounday

- Peak Fiood Inundstion Extent

Peak Flood Level Contow (m AMD)
Note Comonr imterssl is 0.5m upto
10m AHD, S up 10 20m AHD, and
10m above 20m A+D

1

"

Trde
Narrabeen Lagoon Flood Study - Peak Flood Extent and Peak Flood Levels:
PMF Catchment Derived Event

poseopaiaryeysaadap yare Lo i Lovgmedalan N 0 0.5 1km
\ Approx. Scale

FB X T RPEROOM |GER) F ARy
Flopah KA Hessteen Lagoon Ficed Shaly WPN ockspces Dvagn Mappiog AI0 sl Owign NMepefig A 10 SWF Wiksbassl WOR

iy o s Carh—" b Pen Sy

Foumn fewr

A-10 A
L 7
o

7 BMT, WBM

456



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

Pask Fiood Depth (m)

=] 023 (ower Sepis mappad ss sute cokour)
. oxn
1.

Narrabeen Lagoon Flood Study - Peak Flood Depths: A-11 A

20% AEP Catchment Derived Event =
unmmunnvmwnwm«; N 0 05 1‘““ '#;‘

e e oo A Approx. Scale =7 BMT WBM

Flopath KOO Herstwen Lagoon Fae Shuly MWW ockspmces Dvagn Mappiog AJ0 sl Owign Nagalg A 11 20085 Deptt WOR

457



CIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUN R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

Pask Ficod Depth (m)

] oas (Ewer Copdns magnad 88 L3 T CoxaT)
. oxn
1.

Narrabeen Lagoon Flood Study - Peak Flood Depths: A-12 A

10% AEP Catchment Derived Event =

::nr!—mur---m w-w-,-;«-;-: N 0 05 Tkm '“;‘

T A e Scals w7 BMT WBM

Fopath KOO Hemstwen Lagoon Fces Shuly WIWockspmces Dvagn Mappiog AJ0 sl Dwaign Nepalg A 12 10040 Deptt WOR

458



CIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUN R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

Pask Fiood Depth (m)

=] 023 (ower Sepis mappad ss sute cokour)
. oxn
1.

Narrabeen Lagoon Flood Study - Peak Flood Depths: A-13 A

5% AEP Catchment Derived Event =

::-lr!—mur---m w-w-,-;«-;-: N 0 0'5 ‘hn '#;‘

e T o g e et o4 A Approx. Scale ‘w7 BMT MWQM

Flopah KOO Hemstwn Lagoon Fees Shuly MWk Dvagn Mappiog A0 sal Ownign Nagalg A 13 DAARS Depst VUOR

459



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

LEGERD

Pask Figod Depth (m)

=] 023 (owwr Sepdis mappad ss suTe cokar)
. oxn

Narrabeen Lagoon Flood Study - Peak Flood Depths: A-14 A

2% AEP Catchment Derived Event =

::-lr!—mur---m w-wm«-;-: N 0 0’5 ‘hn '“;‘

T A o Beile w7 BMT WBM

Flopath K ODI7E Hurstwen Lagaon Fes_Shuh Wi orkmmces Dvagn Maspg AP sel Dwin Magting A 14 %A Deysd ViR

460



CIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUN R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

LEGERD

Pask Fiood Depth (m)

] 023 (owwr Sepds mappad ss suTe cokar)

Narrabeen Lagoon Flood Study - Peak Flood Depths: A-15 A

1% AEP Catchment Derived Event =

S e e At N 0 0.5 Yem '#;‘

T A o el w7 BMT WBM

Flopath K ORO7 et Lagoon Foe_ Sk WIWorkspces Dvagn Mappiog AIVsel Ownign NMapillg A 15 1NARS Dest VIOR

461



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

LEGEND
4
i/ Cateemun Boundury

Pask Figod Depth (m)

] 023 (owwr Sepiis mappad ss suTe cokar)

Tre Foum [
Narrabeen Lagoon Flood Study - Peak Flood Depths: A-16 A

0.5% AEP Catchment Derived Event =
::-mwuaw-mw-wm«x N 0 05 Tkm '“;‘

T ey e ot ed A Approx. Scale =7 BMT WBM

Flepath K NDO7E Humatwen Lagaon Foe Sl WIWockspces Dwagn Nagpiog AIWsad Owaign Megeg A W 0I5AZP Ol WDR

462



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

LEGERD

Pask Figod Depth (m)

] 023 (owwr Sepiis mappad ss suTe cokar)

Narrabeen Lagoon Flood Study - Peak Flood Depths: A17 A

0.2% AEP Catchment Derived Event =
::-mwuaw-mw-wm«x N 0 05 Tkm '“;‘

T ey e ot ed A Approx. Scale =7 BMT WBM

Flepath KNP Hemstwn Lagoon Foe Sl WIWockspces Dwagn Magpiog AJ0sad Owaign Meeelg A 17 0I%AZP Owgih WDR

463



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

LEGERD

Pask Fiood Depth (m)

] 023 (owwr Sepiis mappad ss suTe cokar)

Narrabeen Lagoon Flood Study - Peak Flood Depths: A-18 A

0.1% AEP Catchment Derived Event =
::nmﬂ.r-nim!ﬁ’ﬂwm«; N 0 05 Tkm 'K;‘

e e oo \ = =¥ BMT WBM

Flepath K OLDOTE Hemsten Lagoon Foe Sl W ockapaces Daagn Nagpiog A0 sad Owaign Megeg A 11 0 15AZP Owgih WDR

464



\A WARRINGAH ATTACHMENT 3
Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUNCIL R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

Pask Figod Depth (m)

] D25 (ower Sepds rapped ss sute colour)

Narrabeen Lagoon Flood Study - Peak Flood Depths: A-19 A
PMF Catchment Derived Event =
"
::-x-a.---mw-w-m-u;: N 0 0.5 Tkm g T
e e oo A o= ‘=7 BMT WBM

Fepath K ADO7D Humstwen Lagoon Fiiee Sl NI Crkmpaces Dvagn Mapping AJ0 el Owsign Mg A 10_PRF_Deplh WOR

465



Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUNCIL R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

| Leceno

Puok Flood Veloaty (mb)
S U0 Qovew vobices ropi] 0 Sarw ek o

T Foum [
Narrabeen Lagoon Flood Study - Peak Flood Velocities: A-20 A

1% AEP Catchment Derived Event =
::nu-muunvmwnwm-a; N 0 0'5 Tkm 'ﬁ;‘

T \ ppro Beale w7 BMT WBM

Flopah KOO Hemstwen Lagoon Fces Shuly WIWockspnces Dvagn Mappiog AI0sal Owaign Mepefg A 0 1'SAIP Velcoly WOR

466



\A WARRINGAH ATTACHMENT 3
Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUNCIL R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

| Leceno

Pask Flood Veloaly (mbs)
[ S U0 Qovew vobiches Pl 04 Rarw okt

T Foum [
Narrabeen Lagoon Flood Study - Peak Flood Velocities: A-21 A

PMF Catchment Derived Event ) =
:’:’\-n--«----mw-wum«; N 0 0.5 Tkm “

o A R Beale ‘=7 BMT WBM

Fepah KOO Hemstwen Lagoon Fee Shal WIN ockpaces Dvagn Mappiog A% sal Owaign Nepelig A 71 FWF ekacly WOR

467



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

| LEGEND
£/ Catovment Boundary

Hydrauke Categanaation
- Flood Fringe

Narrabeen Lagoon Flood Study - Hydraulic Categories: A-22 A
20% AEP Catchment Derived Event

r ey N 0 0.5

! -,
D 0 o Ect o B ve o potdoston BAST WD soms mot wered \ ‘m '@‘
Approx. Scale » BMT WEBM

FB X T RPEROOM |GER) F ARy
Flopah KOO Hessteen Lagoon Ficed Shaly WPN ockspoces Dvagn Meppiog AIW sl Owaign Nugeig A 22 J0NAES hnpdCat WOR

g A i "y P oy

468



CIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUN R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

| LEGEND
£/ Catohment Boundary

Hydrauke Categanaation

- Flood Fringe
Flood Storage
Floadway

Tre Foum fewr
Narrabeen Lagoon Flood Study - Hydraulic Categories: A-23 A

5% AEP Catchment Derived Event =
::-n—w-r---muw-wm-a;: N g 0.5 Tkm J “

e A e B =7 BMT WBM

Fiopah KA Hemstween Lagoon Ficed Shaly WPN ockspoces Dvagn Meppdog AJ0 sl Dwaign Nuge'g A 23 SRAEP IiOat WOR

469



\A WARRINGAH ATTACHMENT 3
CIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUN R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

| LEGEND
£/ Catohment Boundary

Hydraukc Categarniation

- Flood Fringe
Flood Storage
Floadway

Narrabeen Lagoon Flood Study - Hydraulic Categories: A-24 A

1% AEP Catchment Derived Event o

::-R—wur----mw w-w:--a-‘-: N 0 0'5 ‘krn 'K;‘
Sy e A o =7 BMT WBM

Flopah KOO Hemsteen Lagoon Ficed Shaly WPN ockapoces Dvagn Meppdog AJ% sl Owaign Nugelg A 24 IVAED IeiOat WOR

470



CIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUN R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

| LEGEND
;' /7 Catotment Boundary

Hydrauke Categarisation

ﬂ Flood Fringe
Flood Storage

Trde Fom feww
Narrabeen Lagoon Flood Study - Hydraulic Categories: A-25 A

PMF Catchment Derived Event ==
:::nn-w.r-n-m~w-\wm~xa:~= N 0 05 Tkm ’“;‘

T A o Beala =7 BMT WBM

Flopah K OLOM Nemstwen Lagoon Floee Shuly WPA ockspces Dvagn Mappiog AI sl Owaign Mgl A 35 PNF yeiCal WOR

471



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

| LEGEND
£/ Catorment Boundary

Frovaiosal Flood Hazae
Low Hxzard

Trde Fom feww
Narrabeen Lagoon Flood Study - Provisional Flood Hazard: A-26 A

20% AEP Catchment Derived Event =

e e i " 0 0.5 1km ¢

e A e =7 BMT WBM

Flopah K ARITE Hemtween Lagaon Fae Shal W ok Daagn Meppiog A0 sad Owaign MegeVg A M J0KAEP et VAOR

472



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

| LEGEND
£/ CatormentBoundary
Frovaiosal Flood Hazare

Low Hxzard
| B
- }. /

ARRABEENS (T

Narrabeen Lagoon Flood Study - Provisional Flood Hazard: A-27 A

5% AEP Catchment Derived Event =

ooyt poe gty Ll N 0 0.5 Ykm '“;.‘
e ey et A Approx. Scale w” BMT WBM

Flopah KA Hessteen Lagoon Fices Shaly WPN ockspces Dvagn Meppiog AJ0 sl Owaign Nuge'g A 27 SRAED Marat WOR

473



\A WARRINGAH ATTACHMENT 3
CIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUN R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

| LEGEND
;' -/ Catohment Bosndary

Frovaiosal Flood Hazane
Low Hxzard

Trde Fom feww
Narrabeen Lagoon Flood Study - Provisional Flood Hazard: A-28 A

1% AEP Catchment Derived Event =
::nn-w.r--w-m~w-\wm~1-;-¢- N 0 0.5 Tkm d “
e A e =7 BMT WBM

Flopah K OLOM Nemstwen Lagaon Fcos Shuly MW ockspces Dvagn Meppiog AJ0 sl Owaign Nugel'g A 20 INAEP Harat WOR

474



CIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUN R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

| LEGEND
£/ Catohment Bosndary

Frovaiosal Flood Hazarg
Low Hxzard

Tl Foumn Pewv
Narrabeen Lagoon Flood Study - Provisional Flood Hazard: A-29 A

PMF Catchment Derived Event =

.’:'IR“'.N.N-"IM‘(.- w-\mm-x-.-: N 0 0.5 ‘m 'ﬁ;‘
T A o Bl »” BMT WBM

Flopah KOO Herstwen Lagoon Fee Shuly MW ockspmces Dvagn Nappiog AJ sl Owign Nagalg A 29 PN ttacset WOR

475



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

LEGEND
4
fi J Calchment Boundury

Pk Flood lmundwton Extent

20% AEP Event
10% AEP Event
S4% AEP Event
2% AEP Event
1% AEF Event
0 5% AEP Event

Narrabeen Lagoon Flood Study - Peak Flood Inundation Extent A-30 A
Ocean Derived Events =
::-R—wunr--muw-wm-a;: N 0 0'5 ‘m '“;‘
ety emirod A e =7 BMT WBM

Flopah KA Hemsteen Lagoon Ficed Shaly WPN ockspoces Dvagn Mappiog AJ sl Owaign Mapefg A 20 Cosss Deeste Eibect WOR

476



ATTACHMENT 3

\ WARRINGAH
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium

R.N2070.005.04
ITEM NO. 8.5 - 22 OCTOBER 2013

i J Catchmunt Beundsey

- Peak Fisod Inyndstion Extent

A10 Peak Flood Level (m AHD)

Trde
Narrabeen Lagoon Flood Study - Peak Flood Extent and Peak Flood Levels:
20% AEP Ocean Derived Event

e ot e  perbesien, AR WA o e N 0 0.5 1km
k Approx. Scale

Flopah K ARITE Herstwen Lagaon Fae Sl W ok Daagn Meppdog AI0sed Owaign Mape®g A 31 J0NALF Waksbassl Cooan'WOR

7 BMT Wel

477



ATTACHMENT 3

\ WARRINGAH
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium

R.N2070.005.04
ITEM No. 8.5 - 22 OCTOBER 2013

i J Catchmunt Beundsey

- Peak Fiood Inundstion Extent

A10 Peak Flood Level (m AHD)

Trde
Narrabeen Lagoon Flood Study - Peak Flood Extent and Peak Flood Levels:
5% AEP Ocean Derived Event

x-mm.unimwnwmm; N 0 05 "Qﬂ
k Approx. Scale

P X U RO | P GAACY I
Flopah KA Hemstween Lagoon Ficad Shaly WPN ockspoces Dvagn Mappiog AJ sl Owaign Mapeg A 0 SSADP Widsonn Ousen WOR

g A A i oty T oy

7 BMT Wel

478



ATTACHMENT 3

\ WARRINGAH
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium

R.N2070.005.04
ITEM NO. 8.5 - 22 OCTOBER 2013

i A/ Catchment Beundwey

- Peak Flood Inundstion Extent

A10 Peak Flood Level (m AHD)

Trde
Narrabeen Lagoon Flood Study - Peak Flood Extent and Peak Flood Levels:
1% AEP Ocean Derived Event

.‘zcrﬁuhnlmﬂw‘wmm; N 0 0.5 1“‘"
k Approx. Scale

FB X T RPEROOM |GER) F ARy
Flopah KA Hesstween Lagaon Ficed Shaly WPN ockspoces Dvagn Meppiog AJ sl Owaign Mgy A 0 1RALP Widedlawn Ousen WOR

g A i "y P oy

Foun fewr
A-33 A
-~
o
X =
w” BMT WBM
wena trrdavten com sy

479



CIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUN R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

Pask Fiood Depth (m)
N

] D25 (vwver Sepis mappad ss sute coker)
: . R

Narrabeen Lagoon Flood Study - Peak Flood Depths: A-34 A

20% AEP Ocean Derived Event =

e ot P oo pepiceben, DY I Do ot e N 0 0.5 Tkm '“;‘

e A e w7 BMT WBM

Flopah KOO Hemsteen Lagoon Ficed Shaly WPN ockspoces Dvagn Meppiog A0 sl Owaign Mapefg A 34 JORADS Degh Domss WOR

480



CIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUN R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

Pask Fiood Depth (m)

D25 (vwver Sepis mappad se suTe coker)
. on

im

Narrabeen Lagoon Flood Study - Peak Flood Depths: A-35 A

5% AEP Ocean Derived Event : =

v o e e o peciee, BN W 300 ot N 0 0.5 Tkm '“;‘
e e et on A o =7 BMT WBM

Flopah KOO Hemstwen Lagoon Ficed Shaly WPNcckspmces Dvagn Mepping AI0 sl Owaign Mapa g A 30 SRAIP Degth Ocess WOR

481



\A WARRINGAH ATTACHMENT 3
Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUNCIL R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

Pask Fiood Depth (m)

—] 023 (ower Sepds mappad ss sute coker)
. on
=

im

Narrabeen Lagoon Flood Study - Peak Flood Depths: A-36 A

1% AEP Ocean Derived Event 7 =
e~ . 0 0.5 Tkm G‘
T A o v BMT WBM

Flopah KA Hemstween Lagoon Ficae Shaly WPNockspmces Dvagn Mepping AI0sad Owaign Megefig A 20 1'NAIP Degith Ocasn WOR

482



ATTACHMENT 3

\ WARRINGAH
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium

R.N2070.005.04
ITEM NO. 8.5 - 22 OCTOBER 2013

Pask Fiood Depth (m)

=] 023 (ower Sepis mappad ss sute cokour)
. oxn
1.

Narrabeen Lagoon Flood Study - Peak Flood Depths:
5% AEP Catchment + 1% AEP Ocean Coincident Event

::nn—m.r---m w-w-,-;-;-;-: N 0 0’5 ‘m
k Approx. Scale

P X TR WP ERTROOM |G e S #Y
Flopath KOO Hemstwen Lagoon Fces Shuly W ockspmces Dvagn Nappiog AJ0 sl Owaign Megeg A 37 SSARSCactren 1SADPOus Owpt WOR

g i b st ¥ B Sy

A-37 A
7 BMT W

483



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

LEGEND
4
7 Cateemunt Boundury

Pask Ficod Depth (m)

] oas (Ewer Copdns magnad 88 L3 T CoxaT)
. oxn
1.

Narrabeen Lagoon Flood Study - Peak Flood Depths: A-38 A

1% AEP Catchment + 5§% AEP Ocean Coincident Event =

::-lr!—mur---m w-wm«-;-: N 0 0'5 ‘m '#;‘
ety ot A P Soile w7 BMT WBM

Flopath K OLDOTS Huerstwn Lagaon Foe_ Shak Wk Dwvagn Mappdg AIVsal Owign Mepe g A3 | SARSCastren SNAZPOGw Owpt WOR

484



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

| LEGEND
£/ Catohment Boundary

Hydraukc Categarniation

- Flood Fringe
Flood Storage
Floadway

Tre Foum fewr
Narrabeen Lagoon Flood Study - Hydraulic Categories: A-39 A

1% AEP Catchment + 5§% AEP Ocean Coincident Event =
::-n—w-r---muw-wm-a; N 0 05 Tkm ] “

e A o Beale =7 BMT WBM

Flopah K AROTE Hemsteen Lagaon Fae Shal W ok Daagn Meppdog A0 sad Owaign Mepeig A 23 | SARSCantren SNADPOum Ml WOR

485



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

| LEGEND
;' 7 Catohment Bosndary

Frovamiosal Hazarg

Low Hazard

| B
ot

Trde o feww
Narrabeen Lagoon Flood Study - Provisional Flood Hazard: A-40 A

1% AEP Catchment + 5§% AEP Ocean Coincident Event =
::nmw.unvmwnwm-:; N 0 0.5 Tkm 3 “
o A o Beal w7 BMT WBM

Flopah K ADITE Hemteen Lagaon Fad Shal W ok Daagn Meppiog AI0sad Owaign Mepeig A 41 | NAZPCatchrunt SWAIPComs_Hatso WOR

486



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

LEGEND
31 J Calchment Boundury

Chiangs in Pesk Flocd Level (m)

n:
A%01t0-020
VW00
L1010+C 10
*0.10%40.20

*020% +0.50

Tre o [
Narrabeen Lagoon Flood Study - Change in Peak Flood Level A-41 A
Decreased Hydraulic Roughness (1% AEP Catchment Event) =
.—:-mﬂuunvmwnwm-a; N 0 0'5 Tkm '“;‘

o ey ey A Approx. Scale w7 BMT WBM

Flopath KOO Hemstwen Lagoon Fices Shuly WP ockpces Dvagn Nappiog AJ0 sl Owaign Mg A 41 EBENG 1SADS Castenand NMarvigaDucossss WOR

487



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

LEGEND
31 J Calchment Boundury

Chiangs in Pesk Flocd Level (m)

n:

A%01t0-020
VW00
L1010+C 10
*0.10%40.20
*020% 050
>+0 50

Tre Foum [
Narrabeen Lagoon Flood Study - Change in Peak Flood Level A-42 A
Increased Hydraulic Roughness (1% AEP Catchment Event) =
.—:-mﬂuunvmwnwm-a; N 0 0'5 Tkm '“;‘

T \ S Beale w7 BMT WBM

Flopah KOO Hemstwen Lagoon Fces Shuly WIWockspmces Dvagn Mappiog AJ0 sl Owaign Mepeg A 42 EEING 1%A82 Catevedt Nassogeibarnass WOR

488



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

LEGEND
31 J Calchment Boundury

Chiangs in Pesk Flocd Level (m)

n:

45010020
QVW010-010
01010+C 10
*0.10%40.20
*020%+0.50
>+0 50

Tre o [
Narrabeen Lagoon Flood Study - Change in Peak Flood Level A-43 A
Structure Blockage (1% AEP Catchment Event) =
.—:-mﬂuunvmwnwm-a; N 0 0'5 Tkm 'ﬁ‘
e L A Approx. Scale =7 BMT WBM

Flopah KOO Hemstwen Lagoon Fes Shuly WIWockspmces Dvagn Nappiog AJ0 sl Owaign Mepeg A 4)_EEING 15 ASPCachres Srucsssdiiockage WOS

489



\ WARRINGAH
A COUNCIL Final Report - Narrabeen Lagoon Flood

ATTACHMENT 3
Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

LEGEND
4
1 J Caterment Boundury

Changs i Pesk Flocd Level (m)

:
45010020
02010010
01010+C 10
*0.10%40.20

*020% +0.50

-~
[N

NARRABEEN

Narrabeen Lagoon Flood Study - Change in Peak Flood Level
Lower Initial Berm Height (1% AEP Catchment Event)

::nn—m.r---m w-w-,-;-;-;-: N 0 0'5 ‘m
k Approx. Scale

P X TR WP ERTROOM |G e S #Y
Flopah KOO Hemstwen Lagoon Fces Shuly WIWockspeces Dvagn Mappiog AI0sal Owaign Mepeg A 44 LTINS |R48P Cathivent Lwilam WOR

g i b st ¥ B Sy

A-44 A
7 BMT W

490



W

WARRINGAH ATTACHMENT 3
COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

4
A

LEGEND

Chiungs i Pesk Flocd Level (m)

Caterment Boundury

<050

45010020
V0010
41010 +C 10
*010%40.20
*020%+0 50
>+0 50

Narrabeen Lagoon Flood Study - Change in Peak Flood Level A-45 A
Lower Initial Berm Height (1% AEP Ocean Event) =
:’;-rr-m-r---m-wnwmm;: N 0 05 Ncm '“;‘

e A S ppro Beale =7 BMT WBM

Flopah KOO Hessteen Lagoon Ficee Shaly WPNockspces Dvagn Meppiog AI0 sl Owaign Mepefg A 41 SING INALR Ocesn Lol 'WOR

491



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

LEGEND
4
1A Catcrment Boondury

Chinnges in Pesk Flocd Level (m)

:

45010020
QDW0w0-010
01010+C 10
*0.10%40.20
*020%+0.50
>+0 50

NARRABEEN

Narrabeen Lagoon Flood Study - Change in Peak Flood Level A-48 A
Lower Initial Berm Height (1% AEP Catchment + 5% AEP Ocean Event) =

::-lr!—mur---m w-w-,-;«-;-: N 0 0’5 ‘m 'K;‘

T A oo Beale =7 BMT WBM

Flopah KADOTE Hemsteen Lagoon Foe Sl WIWockspaces Daagn Nappiog AI0sed Owaign Megeg A 1 SENG 1N ASFCastraend SKACPOuen LaveSern V/AOR

492



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

LEGEND
4
f J Calerment Boundury

Chunges i Pesk Flocd Level (m)

n:

45010020
V00010
01010+C 10
*0.10%40.20
*020%+0.50
>+0 50

Tk Foumn Pewv
Narrabeen Lagoon Flood Study - Change in Peak Flood Level A-47 A
Higher Initial Berm Height (1% AEP Catchment Event) o

e o e f put s, B I pown st et N 0 0.5 Tkm g “
T A e Scale =7 BMT WBM

Flopath KOO Hemstwen Lagoon Fces Shuly WIWockspmces Dvagn Mappiog AI0 sl Owaign Mg A 47 TENG 1S ASPCatraed SRACPO0en LavoSern V/AOR

493



WARRINGAH
COUNCIL

W

ATTACHMENT 3

Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium

R.N2070.005.04
ITEM No. 8.5 - 22 OCTOBER 2013

LEGEND
4
4J Calerment Boundury

Chunge in Pesk Flocd Level (m)

:
%010 020
D2W0w0-010
01010+C 10
*0.0040.20

*020% +0.50

Narrabeen Lagoon Flood Study - Change in Peak Flood Level
Higher Initial Berm Height (1% AEP Catchment + 5% AEP Ocean Event)

wr - N 0 0.5

Tkm

P X TR WP ERROOM |G e S #
B L

D 0 DRt o B e o putdoston BAST IWIW soey ot wererd k
Approx. Scale

Flopath K ADOTS et Lagaon Foe Sk WIWorkspaces Dwvagn Magping AJVsel Owaign Mepe g A 41 SING | RASPCakctewet SMASPCussn Hghwsdeer VWOR

A-48 A
7 BMT WM

494



ATTACHMENT 3

\ WARRINGAH
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium

R.N2070.005.04
ITEM NO. 8.5 - 22 OCTOBER 2013

LEGEND
4
4J Calerment Boundury

Chunge in Pesk Flocd Level (m)

:
%010 020
Q2010010
01010+C 10
*0.10%40.20

*020% +0.50

Narrabeen Lagoon Flood Study - Change in Peak Flood Level
Lower Rainfall Losses (1% AEP Catchment Event)

::-m—m.r---m w-m-,-.-,.': N 0 05 ": Y
BRI X T WPERTOOM 1IGEER] P EAWACY B k
Approx. Scale

g il e it & B Sy
Flopath K OLO7E Hemstwen Lagoon Fcos Shaly WIWockspeces Dvagn Mappiog AI0 sl Owaign Mepeg A 43 BINS ISALP Catctowel L oome WOR

A-49 A
7 BMT WM

495



1L Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
COUNC R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

LEGEND
3|J Calchment Boundury

Chiangs in Pesk Flocd Level (m)

:

%010 020
QVW01-010
01010+C 10
*0.10%40.20
*020%+0.50
>+0 50

Trde [ [
Narrabeen Lagoon Flood Study - Change in Peak Flood Level A-50 A
Higher Rainfall Losses (1% AEP Catchment Event) =
.—:-mﬂuunvmwnwm-a; N 0 0'5 Tkm '“;‘

T \ oo Seale w7 BMT WBM

Flopah KA Hemstwen Lagoon Fces Shuly MW ockspmces Dvagn Mappiog AI0 sl Owaign Mepeg A 30 EENS |%48P Cattyrent Hignestosss WOR

496



WARRINGAH
/N\/ counciL

ATTACHMENT 3
Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

LEGEND

% AEP irundstion Extent

B casecase
*10% Raintoll Imensty
*20% Runil Intersty
«30% Raintall Intarssy

wr -

T 15 ot v F potioson. BAST WAL soms mot werwd

5% AEP Catchment Derived Event + Rainfall Intensity Increase

Narrabeen Lagoon Flood Study - Climate Change Scenarios A-51 A
e 7
N 0 0.5 tkm .@‘
A Approx. Scale v BMIWVX“%M

Fiopah K ADOTD Hurtwen Lagaon Fiiee_ Shal WA crksumces Dvagn Mepping AS9 el Owsign Mupeig A 30 CC_SNAZE Casteoant Rairked WOR

497



WARRINGAH
/N\/ counciL

ATTACHMENT 3
Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

LEGEND

1% AEP lrundstion Extent

B sase case
*10% Raintoll Imensty
*20% Raunil Intersty
«30% Raintall Intarsay

Tre o [
Narrabeen Lagoon Flood Study - Climate Change Scenarios A-52 A

1% AEP Catchment Derived Event + Rainfall Intensity Increase =
::-n—w-r---muw-\wm-a;: N 0 05 "Cfﬂ '@‘
e A ey w»” BMT WBM

Flopah K ADITE Hemtwen Lagaon Fae Shal W ook Dwagn Meppiog AI0sad_ Owaign Mageifg A 52 CC INAZP Cacteoant_Fairked WOS

498



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

LEGEND
4
| 7 Catcrment Beundury

5% AEP Catctenent +
1% AEP Ocean lnundation Sxtent

4 - Govre Como

*10% Raintall Intansny

*Z20% Raintall Intersty
*30% Raintell Interaty

-

[

NARRABEEN

Tre o [
Narrabeen Lagoon Flood Study - Climate Change Scenarios A-53 A

5% AEP Catchment + 1% AEP Ocean Coincident Event + Rainfall Intensity Increase =
::-n—w-r---muw-wm-a;: N 0 05 Tkm J “

e A orrec ol w»” BMT WBM

Flopah K AROM. Hemteen Lagaon Ficoe_ Sk WIN ockspces Daagn_Meppiog AIVsel Owsign Mapsfg A 33 OC_SHAERCschrest | SAIRCOSa Rarid WOR )

499



\ WARRINGAH
A COUNCIL Final Report - Narrabeen Lagoon Flood

ATTACHMENT 3
Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

LEGEND

1% AEP Catctenent «
5% AEP Ocean Inundation Sxtent

4 - Gore Como

+10% Raintall Intasay
*Z0% Raintall intersny
*20% Rairdal ety

-

[

NARRABEEN

Trde
Narrabeen Lagoon Flood Study - Climate Change Scenarios
1% AEP Catchment + 5% AEP Ocean Coincident Event + Rainfall Intensity Increase

ooy Loy e ¥ 9 a5 o
FABE X TR PERTOOM |GEER) P GAWCY k
rate o Ao Contmt ¥, P é Approx. Scale

Flopah K AROM. Hemteen Lagaon Ficoe_ Sk WIN ockspces Daagn_Meppiog AIVsel Owaign Mapeifg A 34 _CC_1SAZPCschrwet 1SAIRCOo Rordd WOR )

% I
' BMT W

500



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

a LEGEND
17 Catcrment Beundury

% AEP imundstion Extent

- Basa Case

+0.4m Sea Level Riso
+0.8m Seu Level Rine

Narrabeen Lagoon Flood Study - Climate Change Scenarios A-55 A

5% AEP Catchment Derived Event + Sea Level Rise =

:::-R—wur----mw w-w:--a.'; N 0 0.5 Tkm J “

e A o Scal =7 BMT WBM

Flopah KA Hessteen Lagoon Ficed Shaly WPN ockspoces Dvagn Meppiog AI% sl Owaign Mupefg A 35 CC JRALS Cactywant SLRWOR

501



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

LEGEND

1% AEP Imundstion Extent

- Basa Case

+0.am Sea Level Riso

S

NARRABEEN

Narrabeen Lagoon Flood Study - Climate Change Scenarios A-56 A

1% AEP Catchment Derived Event + Sea Level Rise =

::"lﬂ““.?'l'-'m' w-w:--a-‘-: N 0 0'5 ‘m '@‘

o A e v BMT WBM

Flopah KOO Hesstween Lagoon Ficed Shaly WPN ockspoces Dvagn Meppiog AI0 sl Owaign Mg g A 30 CC 1SALP Cactymant SLRWOR

502



WARRINGAH
COUNCIL

W

ATTACHMENT 3

Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium

R.N2070.005.04
ITEM NO. 8.5 - 22 OCTOBER 2013

LEGEND
4
f J Catcrment Boundury

SN AEP Catotenent +
1% AEP Ocean lsundation Sxtent

1 I Gese Cone

+0.4m Sea Level Rsw
+0.9m Sea Lovel Rise

, “~

Narrabeen Lagoon Flood Study - Climate Change Scenarios A-57 A

5% AEP Catchment + 1% AEP Ocean Coincident Event + Sea Level Rise =

o o e f pebetin, BT W pomn o oot N 0 0.5 Tkm '“;‘

e A T =7 BMT WBM

Flopah K ADITE Hemsteen Lagaon Fae Sl W ockspaces Daagn Meppdog AIVsed Owaign Mepeifg A 37 OC INARPCatchrwet | NASPCOuwsan SLRVWOR

503



ATTACHMENT 3

\ WARRINGAH
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium

R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

LEGEND

1% AEP Catctenent «
S% AEP Ocean leundation Sxtent

d B

+0.4m Sea Level Rsw
+0.9m Gea Lovel Rise

, o

NARRABEEN

a R 2
. o :
TN B e
~ ":—"'4 .:‘.f'z:, .
'CROMER Ty L ._ \

v

[

Narrabeen Lagoon Flood Study - Climate Change Scenarios
1% AEP Catchment + 5§% AEP Ocean Coincident Event + Sea Level Rise

wr "

-w-n—w-r----muw-\wm-a-: N 0 05 Tkm
ppipiahrtisuinde somiprarianial s cnbian k

g A A arh— D .

Approx. Scale

Flopah K ADITE Hemstween Lagaon Fad Sl WIR ok Daagn Meppdog AI0sad Owaign Mepeifg A 53 OO INARPCatctrwet INASPOuma SLRWOR

A-58 A
' BMT WM

504



WARRINGAH
/N\/ counciL

ATTACHMENT 3
Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

LEGEND

% AEP imundstion Extent

- Basa Case

+0.4m Sea Level Riso
+0.8m Sew Level Fine

wr -

T 15 ot e e OF potioston, BAST WAL soms mot wered

5% Ocean Derived Event + Sea Level Rise

Narrabeen Lagoon Flood Study - Climate Change Scenarios A-59 A
-~y
N 0 0.5 1km .@‘
A Approx. Scale b 4 BMI mﬂgﬂM

Flopah K ADITE Hemstwen Lagaon Fae Sl WIR ok Daagn Meppiog AI0sad Owaign MagelNg A 50 OC_S%NAED Ocesn SLR WOR

505



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

LEGEND

1% AEP lmundstion Extent

B oo case
: +0.4m Sea Level Riso
+0.8m Seu Level Rne

Narrabeen Lagoon Flood Study - Climate Change Scenarios A-60 A

1% Ocean Derived Event + Sea Level Rise =
::-n—w-r---muw-wm-a;: N 0 0.5 Tkm J “

e A e w»” BMT WBM

Flopah K ADITE Hemstwen Lagaon Fae Sl W oo Daagn Meppdog AI0sed Owaign MegalNg A 00 OC I'SAES Ocesn SLR WOR

506



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

LEGEND
4
i/ Catcrment Beundury

5% AEP lrundstion Extent

B sase case
* 0.4m SLR « 107% Ramfall Inensty
* 0.dm SLR » 20% Rinfall Inteesty
« 0.4m SLR + 30% Rawdall Intarssy

Tre Foum [
Narrabeen Lagoon Flood Study - Climate Change Scenarios A-61 A

5% AEP Catchment Derived Event + 0.4m SLR + Rainfall Intensity Increase =
'-:f.n--«...-...m-w-w.-.-a.'; N 0 05 ‘kﬂ" '@‘

e e o A e Sedle w” BMT WBM

Fiopah K ADOM Hurteen Lagaon Fiiee_Shaly WA ks Dvagn Meppig AS9 el Owiign Mupeis A §1 OC SNAZH Catchewel J2035LA_Rarted WOR

507



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

1% AEP lmundstion Extent

- Basa Case

* 0.4m SLE + 107% Ramdall Imensty
\ . « 0.6em SUR + 20% Rl 1oty

« 0.4m SLR + 30% Rawfall Intarsty

Tre Foum [
Narrabeen Lagoon Flood Study - Climate Change Scenarios A-62 A

1% AEP Catchment Derived Event + 0.4m SLR + Rainfall Intensity Increase o
'-:f.n--«...-...m-w-w.-.-a.'; N 0 05 ‘kﬂ" '“;‘

e A S ppras Boale =7 BMT WBM

Flopah K ADITE Hemtwen Lagaon Foe Shal W ok Dwagn Meppiog AI0sad Owaign Mageig A 62 OC INAZH Catchewsl J0005LR_ Rl 'WDA

508



COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

\A WARRINGAH ATTACHMENT 3

4 AEP Catctenent «
1% AEP Ocean lsundation Extent

4 - Bore Conn
* 0 4m BLR + 109 Ramfall Intansty

| + 0.4m SLR + 20% Rawfall Intersty
* 0 4m SUR » 30% Rairdall Infesnty

Narrabeen Lagoon Flood Study - Climate Change Scenarios: 5% AEP Catchment + A63 A

1% AEP Ocean Coincident Event + 0.4m SLR + Rainfall Intensity Increase o=
'-:f.n--«...-...m-w-w.-.-a.'; N 0 05 "ﬂ'ﬂ 'G‘

e A e w7 BMT WBM

Flopah K ADITE Hemtween Lagaon Foe Sl W ockspaces Daagn Meppdog AI0sed Owaign Mepeig A 01 OC_ SNAZPCabtvvmst INASPOccan JOEDGLE Rantel WOR

509



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

1% AEP Catctenant +
5% AEP Ocean Inundation Extent

- Gore Ceo
* 0 4m BLR + 105 Ramfall |ntansty

| * 0.4m SLR + 20% Rawfall Intersty
* 0 4m SUR » 30% Rardall Infessty

Tre [ [
Narrabeen Lagoon Flood Study - Climate Change Scenarios: 1% AEP Catchment + A-64 A

5% AEP Ocean Coincident Event + 0.4m SLR + Rainfall Intensity Increase ‘
'-:f.n--«...-...m-w-w.-.-a.'; N 0 05 Ncm '@‘

e A o Scile w7 BMT WBM

Fiopah KA Hurtwen Lagaon Fiiee_ Shal WA crksuces Dvagn Mepping AJ9 el Owsign Mupsfg A 84_OC_1%NAZPCastvrms TNAZPOcon SOS0GLR Rantel WOR

510



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

5% AEP Irundstion Extent

- Basa Case

* 0 8m SLE « 107% Ranfall Inensty
* 0 0 SLR » 20% Rawdall Intesty
« [l Bm SLR + 30% Rawdall Intersny

Tre Foum [
Narrabeen Lagoon Flood Study - Climate Change Scenarios A-65 A

5% AEP Catchment Derived Event + 0.9m SLR + Rainfall Intensity Increase =
xomm-un-m—wnwmm;; N 0 05 Tkm J _‘

e ey e et d A Approx. Scale =7 BMT WBM

Flopah K ADITE Hemstween Lagaon Fad Shal W ook Dwagn Meppiog AIWsad_ Owaign Mapeg A 00 OC INAZH Catchewsl I005LR_Sardd WDR

511



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

1% AEP Irundstion Extant

- Basa Case

* 0 8m SLE « 107% Rafall Imensty
* 0 0 SUR » 20% Rawdall Intemty
« 0 Om SLR + 30% Rawnfall Intarsty

Tre Foum [
Narrabeen Lagoon Flood Study - Climate Change Scenarios A-66 A

1% AEP Catchment Derived Event + 0.9m SLR + Rainfall Intensity Increase s
'-:f.n--«...-...m-w-w.-.-a.'; N 0 05 "ﬂ“ '“;‘

e e o A ey =7 BMT WBM

Fiopah K AD0PS Huersten Lagaon Fee Sk WA kmaces Dvagn Mepping A0 sel Owign Mg A 08 O INAZP Cattwwel J305LR_Rurded WOR

512



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

4 AEP Catctenent «
1% AEP Ocean lsundation Sxtent

4 - Bore Cone

* (1L.0m SLR + 105 Ramfall ntansty
p . + 0 8m SLR + 20% Rawtall Intersty

* 0 B SUR » 30% Rardall Infesnty

Narrabeen Lagoon Flood Study - Climate Change Scenarios: 5% AEP Catchment + A-67 A

1% AEP Ocean Coincident Event + 0.9m SLR + Rainfall Intensity Increase =
'-:f.n--«...-...m-w-w.-.-a.'; N 0 05 H(m '“;‘

e A o w7 BMT WBM

Flopah K ADITE Hemteen Lagaon Fae Sl WIRockapces Dwagn Meppdog AI0sad Owaign Mageifg A 67 OC SNAZPCaktvvmst INAZPOccan 210CGLE. Rantel WOR

513



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM No. 8.5 - 22 OCTOBER 2013

1% AEP Catctenant +
5% AEP Ocean Inundation Extent

- oo Coo

* (1L.0m SLR + 109 Ramfall |narsty
p . + 0 8m SLR + 20% Rawtall Intersy

* 0 B SUR » 30% Rardall Infessty

[

NARRABEEN

Tre g [
Narrabeen Lagoon Flood Study - Climate Change Scenarios: 1% AEP Catchment + A-68 A

5% AEP Ocean Coincident Event + 0.9m SLR + Rainfall Intensity Increase =
'-:f.n--«...-...m-w-w.-.-a.'; N 0 05 H(m '“;‘

e A o Scils w7 BMT WBM

Fiopah K ADITE Hemstwen Lagaon Fae Sl W ockspces Daagn Meppdog AI0sed Owaign Mapefg A 00 OC_ INAZPCatyras TNASPOccan 2100GLE. Rantel WOR

514



WARRINGAH ATTACHMENT 3
A COUNCIL Final Report - Narrabeen Lagoon Flood Study - Mapping Compedium
R.N2070.005.04

ITEM NO. 8.5 - 22 OCTOBER 2013

TR
' H = YT i & s
L R i o 1EL D
gt mat i In iE FH L B s;ﬁ
2 gia t%ig 552? 3§§§ i §a§ '§i§§ §*§g
= il §§§; §g§§ HitH ;ggls i, §g§§: giﬁs
g iy iy Ein B #n #n bin dn
L
' T S A BT SR
i @ & §& & 1 i
i 0§ 8 0§ 0§ 8 i -

515



\A WARRINGAH ATTACHMENT 1

COUNCIL Draft Minutes Environmental Sustainability SRG Meeting held 13 August 2013
ITEM No. 8.8 - 22 OCTOBER 2013

WARRINGAH
AJ TR

MINUTES

ENVIRONMENT SUSTAINABILITY STRATEGIC
REFERENCE GROUP MEETING
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WARRINGAH MINUTES OF ENVIRONMENT SUSTAINABILITY STRATEGIC
COUNCIL REFERENCE GROUP MEETING
13 AUGUST 2013

Minutes of the Environment Sustainability Strategic Reference
Group Meeting held on Tuesday 13 August 2013

at the Flannel Flower Room, Civic Centre

Commencing at 6:30pm

ATTENDANCE:

Members

Councillor Roslyn Harrison {(RHA)  (Deputy Chairperson)
Councillor Vanessa Moskal (VM)
Dr Paul Hackney {PH)

Mr Michael Houston (MH)

Dr Alan Jones (AJ)

Mr Cameron Little (CL)

Mr John Mullins (JM)

Ms Gail Phillips (GP)

Ms Micheile Sheather (MS)

Ms Alison Tourle (AT)

Ms Sian Waythe (SW)

Council Officers

Mr Todd Dickinson (TD) Group Manager Natural Environment

Ms Ximena Von Oven (XVO) Administrator Officer — Govemance

Mr Adrian Turnbull (AT) Environmental Strategy Manager

Ms Mary Watt (MW) Business Development Manager Natural Environment
Ms Jacqueline Grove (JG) Business Development Manager Natural Environment
Mr Craig Momison (CM) Environment Officer Systems/Planning

Visitors

Ms Tony Wilson (TW) Warringah Coastal Community Committee — Individual

Community Representative

Page 2 of 7
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13 AUGUST 2013

1.0 JOINT STRATEGIC REFERENCE GROUP ITEMS

11 THE FUTURE OF DISTRICT PARK

DISCUSSION

MK updated the SRG members in relation to the Future of District Park. He provided an overview
of District Park highlighting that it comprises over 53 hectares including Manly and Brookvale
Creeks. He further noted the Council fadilities that District Park indudes which are the Warringah
Golf Course, Tennis and Squash Complex, buildings with various leases, sportsgrounds, regional
skateparks, playgrounds, amenity buildings & other infrastructure and the Council Depot.

He also briefed the group in refation to the District Park lease arangements and detailed the
issues and options for Warringah Golf Course, North Manly & Calabria Bowling Clubs, Christian
Brothers Rugby Leaague Ciub & the Tennis & Squash Complex

RECOMMENDATION OF GROUP MANAGER PARKS RESERVES & FORESHORES

That all Wamingah Council SRG Members note the issues raised in the District Park Issues Paper
and note the presentation.

1.2 UPDATE ON STRATEGIC REFERENCE GROUPS REVIEW

DISCUSSION

DK updated the SRG members in relation to Stage Two of the SRG review being undertaken by
Anna Moore, Coordinator Governance. He recapped on the define, measure and analyse phases
of the project advising significant consultation has taken place with the Executive Management
Team, Group Managers, Councillors, SRG members andd staff.

Fallowing consultation, it was agreed that the SRGs will add greater vaiue by providing input at the
beginning of the project ideas and providing feedback and endorsement at the later stages of
projects,

In order to achieve that goal, six key actions were highlighted to be completed by August 2013,
« Pian the Agenda ltems for the next 12 months to keep focusin the nght areas
¢ Induct the new Councillors of the SRGs
« Develop Ground Rules to make the meetings more effective
¢ Revise the Charters and Guidelines to better reflect the direction of the SRGs
« Establish senior staff contacts to liaise with SRGs for the best outcomes,

« Define the role and responsibilities to create greater understanding between members and
staff.

The SRGs have been aligned with the key outcomes and objectives of the Community Strategic
Plan.

Itis proposed that once the new groups are recruited for (in late August/ September) they will

Page 3 of 7
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name their SRGs as part of the process.

He further discussed the |AP2 public participation spectrum to the group. He also noted the
changes to the Guidelines and Charters, advising that these documents have been simplified and
amended to include groundrules, reduce Councillor numbers per SRG, hold all SRG meetings on
the same night and that community members could stand for a maximum of two terms,

He requested feedback from the group by Friday 16 August 2013, advising that the next steps
were!

* Report to Council Meeting on 27 August 2013

* Recruitment commencing 28 August after the report is adopted
* Council endorsement of membership

The first SRG meeting in the new format will held in late October.

DECISION

That all SRG members provide comments and feedback on the Strategic Reference Group
Guidelines and individual Charters either during the SRG meeting or directly to the Governance
Team by Friday 16 August 2013.

NOTE  The joint meeling concluded at 7:20pm and the ES-SRG meeting commenced at 7:25pm
in the Flannel Room.

20 APOLOGIES
Nil

NOTE  RH advised the group that Cr Gobert resigned from the ES-SRG.

3.0 DECLARATION OF PECUNIARY AND CONFLICTS OF INTEREST
Nl

40 CONFIRMATION OF MINUTES OF PREVIOUS MEETINGS

41 MINUTES OF ENVIRONMENTAL SUSTAINABILITY STRATEGIC REFERENCE
GROUP HELD 11 JUNE 2013

Cr Harrison / Ms Waythe

That the Minutes of the Environmental Sustainability Strategic Reference Group held 11 June
2013, copies of which were previously circulated to all Members , are hereby confimed as a true
and comrect record of the proceedings of that meeting.

PROCEDURAL MOTION - CHANGE TO ORDER OF BUSINESS
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Cr Harrison / Ms Sheather

That the Order of Business be changed so Item 8.0 be brought forward and dealt with immediately.

8.0 GENERAL BUSINESS

8.1 VISITORS

DISCUSSION

Alan Jones who is a member of the ES-SRG and Warringah Coastal Community Committee
introduced Toni Wison to the group. TW, individual representative of the Warringah Coastal
Community Committee briefed the group in relation to some recommendations that the Warringah
Coastal Community Committee would like SRG members to consider. AJ and TW requested the
group that the recommendations be included as Agenda items at the next meeting

CL enquired if there is any Councillor that is cumrently not attending the Community Committees or
SRGs meetings at all. RH invited CL to send her the question and she will be raising it as a
Councillor Request.

DECISION

That the following recommendations presented by the Warringah Coastal Community Committee
be included as Agenda items for discussion at the next ES-SRG meeting:

1)  That the Warmringah Coastal Community Committee receive advance notice of any
development applications within the coastal zone and any proposed developments In the
coastal zone for any Council participated projects.

2)  That the Warringah Coastal Community Committee includes Councillor(s) and Council staff
support to be more effective.

5.0 NOTING OF COMMUNITY COMMITTEES MINUTES

5.1 COMMUNITY COMMITTEE MINUTES

Cr Harrison / Ms Phillips

That the Draft Minutes of Dee Why and Cur Curl Lagoon Community Committee meeting held 27
February 2013 be noted,

PROCEDURAL MOTION - CHANGE TO ORDER OF BUSINESS

Cr Harrison / Cr Moskal
That the Order of Business be changed so Items 7.1 is brought forward and dealt with immediately,
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7.0 PROJECT UPDATES

71 COASTAL ZONE MANAGEMENT PLAN (CZMP) FOR COLLAROY-NARRABEEN
BEACH AND FISHERMANS BEACH

DISCUSSION

TD provided an update in relation to the progress of the Coastal Zone Management Plan
highlighting that there have been some delays regarding the final outcome of the report, because
of some complex issues that have been uncovered.

RECOMMENDATION OF GROUP MANAGER NATURAL ENVIRONMENT

That the update be noted.

6.0 UPDATE SINCE LAST MEETING

6.1 PROTECTING THE ENVIRONMENT FROM THE IMPACTS OF POPULATION
GROWTH

DISCUSSION

TD briefed the group about the outcomes of the workshop held at the last meeting, highlighting that
the results provide a clearer idea on what strategic responses the ES-SRG feels are needed to
protect the environment from the impact of population growth.

RECOMMENDATION OF GROUP MANAGER NATURAL ENVIRONMENT

That the update be noted.

9.0 WORKSHOP TOPIC

9.1 DETERMINING THE LEVEL OF SERVICE FOR OUR ENVIRONMENTAL ASSETS

DISCUSSION

TD provided a presentation in relation to the Natural Area Asset Management Plan. The aim of the
workshop is to gain input from the ES-SRG members on what level of service they expect Council
fo provide in managing natural areas.

A hard copy of the “Level of Service Survey” was circulated during the workshop. The group rated
the coastal assets, creeks, estuaries and bushland & biodiversity in relation to their level of service.

TD advised that this feedback will be very useful in developing the Natural Areas Asset
Management Plan,
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RECOMMENDATION OF GROUP MANAGER NATURAL ENVIRONMENT

That the Environmental Sustainability Strategic Reference Group participate in the workshop on
levels of service to better inform the preparation of a Natural Areas Asset Management Plan.

NOTE  RHand TD thanked the ES-SRG members for their time and valuable contributions and
acknowledged how well the group had worked together over the last few years.
Members thanked Council staff for their input and hard work.

The meeting concluded at 8:45pm

This is the final page of the Minutes comprising 7 pages
numbered 1 to 7 of meeting 2013/4 of the Environmental Sustainability Strategic Reference Group
held on Tuesday 13 August 2013 and confirmed on October 2013
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MNUTES OF INFRASTRUCTURE AND DEVELOPMENT STRATEGIC
REFERENCE GROUP MEETING

13 AUGUST 2013

Minutes of the Infrastructure and Development Strategic Reference
Group Meeting held on Tuesday 13 August 2013
at Guringai Room, Civic Centre

Commencing at 6:37pm

ATTENDANCE:

Members

Councillor Sue Heins
Mr Andrew Callins
Ms Jane Hauser

Mr John Hewitt

Ms Adrienne Lowe
Mr Manjit Rana

Ms Ann Sharp

Mr Michael Syme

Council Officers

Mr Stephen Watson
Mr David Kerr

Mr Campbel| Pfeiffer
Ms Fiona Stuart
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A/Group Manager Reads Traffic and Waste

Group Manager Strategic Planning

Group Manager Buildings Property and Spatial Information
Administrator Officer — Governance
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1.0 JOINT STRATEGIC REFERENCE GROUP ITEMS

11 THE FUTURE OF DISTRICT PARK

DISCUSSION

MK updated the SRG members in relation to the Future of District Park He provided an overview
of District Park highlighting that it comprises over 53 hectares including Manly and Brookvale
Creeks. He further noted the Council fadilities that District Park indudes which are the Warringah
Golf Course, Tennis and Squash Complex, buildings with various leases, sportsgrounds, regional
skateparks, playgrounds, amenity buildings & other infrastructure and the Council Depot.

He also briefed the group in relation to the District Park lease arangements and detailed the
issues and options for Warringah Golf Course, North Manly & Calabria Bowling Clubs, Christian
Brothers Rugby Leaague Club & the Tennis & Squash Complex

DECISION

That Warringah Council SRG Members note the issues raised in the District Park |ssues Paper.

NOTE: M Keelan invited SRG members to comment on the briefing at their indiviudal SRG
meetings and for the SRG representative to forward feedback to him.

1.2 UPDATE ON STRATEGIC REFERENCE GROUPS REVIEW

DISCUSSION

DK updated the SRG members in relation to Stage Two of the SRG review being undertaken by
Anna Moore, Coordinator Governance. He recapped on the define, measure and analyse phases
of the project advising significant consultation has taken place with the Executive Management
Team. Group Managers, Councillors, SRG members andd staff.

Following consultation, it was agreed that the SRGs will add a greater value by providing input at
the beginning of the project ideas and providing feedback and endorsement to the latter end of
projects.

In order to achieve that goal. six key actions were highlighted to be completed by August 2013.
+ Plan the Agenda Items for the next 12 months to keep focus in the right areas

* Induct the new Coundillors of the SRGs

* Develop Ground Rules to make the meetings more effective

* Revise the Charters and Guidelines to befter reflect the direction of the SRGs

« Establish senior staff contacts to liaise with SRGs for the best outcomes,

« Define the role and responsibilities to create greater understanding between members and
staff.

The SRGs have been aligned with the key outcomes and objectives of the Community Strategic
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Plan.

Itis proposed that once the new groups are recruited for (in late August/ September) they will
name their SRGs as part of the process.

He further discussed the |AP2 public participation spectrum to the group. He also noted the
changes to the Guidelines and Charters, advising that these documents have been simplified and
amended to include groundrules, reduce Councillor numbers per SRG, hold all SRG meetings on
the same night and that community members could stand for a maximum of two terms.

He requested feedback from the group by Friday 16 August 2013, advising that the next steps
were:

* Report to Council Meeting on 27 August 2013

* Recruitment commencing 28 August after the report is adopted
« Council endorsement of membership

The first SRG meeting in the new format will held in late October.

DECISION

That SRG members provide comments and feedback on the Strategic Reference Group
Guidelines and individual Charters either during the SRG meeting or directly to the Governance
Team by Friday 16 August 2013,

NOTE The joint meeting concluded at 7:20pm and the 1&D-SRG meeling commenced at 7:25pm
in the Guringai Room.

6

Andrew Collins left the joint meeting and was an apology for the 1&D-SRG meeting.

:

At the conclusion of the joint SRG meeting general discussion arese In relation to the
community committees and SRG's in the Infrastructure and Development Strategic
Reference Group meeting.

20 APOLOGIES
Cr Menano Pires, Cr Regan, Andrew Collins, Rik Hart and John Warburton

3.0 DECLARATION OF PECUNIARY AND CONFLICTS OF INTEREST
Nil
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4.0 CONFIRMATION OF MINUTES OF PREVIOUS MEETINGS
41 MINUTES OF INFRASTRUCTURE AND DEVELOPMENT STRATEGIC REFERENCE
GROUP HELD 11 JUNE 2013

MR SYME / MS HAUSER

That the Minutes of the Infrastructure and Development Strategic Reference Group held 11 June
2013, copies of which were previously circulated to all Members, are hereby confirmed as a true
and cormrect record of the proceedings of that meeting.

DISCUSSION

There was a general enquiry from A Sharp regarding lease requirements on Community Land.
NOTE At the fime of this meeting the ESWG workshop had not taken place.

NOTE C Pfeiffer to emall assets list to members.

50 NOTING OF COMMUNITY COMMITTEES MINUTES

5.1 COMMUNITY COMMITTEE MINUTES

MS LOWE / MS HEINS

That the draft minutes of the following community committees be noted:

A Draft Minutes of Beacon Hill Community Committee meeting held 6 May 2013,

B. Draft Minutes Curl Curl Sports Centre Community Committee meeting held 4 July 2013

C.  Draft Minutes Harbord Literary Institute Community Committee meeting held 20 August
2013,

6.0 UPDATE SINCE LAST MEETING

Nil

7.0 PROJECT UPDATES
Nil

8.0 GENERAL BUSINESS
Nil
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9.0 WORKSHOP TOPIC

9.1 WORKSHOP - POPULATION GROWTH AND WARRINGAH'S RESPONSE IN TERMS

OF HOUSING AND EMPLOYMENT

DISCUSSION

D Kerr briefed the members on future housing and employment and invited members to provide
feedback on possibie areas for more housing. employment and the Bus Rapid Transport (BRT).

D Kerr coliated the feedback provided by the members.

DECISION

That the resuits from the Population Growth, Future Housing and Employment Wokshop
conducted by the Infrastructure and Development Strategic Reference Group be used to Inform
Council's reponse to subregional pianning policy.

ACTION

Any further suggesticns from SRG members to please send through to D Kerr, C Pfeiffer or
Governance.

PROCEDURAL MOTION - EXTENSION OF TIME
MR SYME / MS LOWE

The Chairperson, Councillor Heins, proposed fo extend the meeting after 8. 30pm and finish before

Spm.

DECISION

The decision was unanimous.

Sue Heins thanked the current members for their input and time to the SRG committee and that
she had enjoyed working with them.

NOTE: Mr Rana left the meeting at 8.42pm.

The meeting concluded at 8.52pm

This is the final page of the Minutes comprising 6 pages
numbered 1 to 6 of meeting 2013/4 of the Infrastructure and Development Strategic Reference
Group
held on Tuesday 13 August 2013 and confirmed on Tuesday 8 October 2013
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Minutes of the Recreation and Open Space Strategic Reference Group
Meeting

held on Tuesday 13 August 2013
at Guringai Room, Civic Centre
Commencing at 6:37pm

ATTENDANCE:

Members

Councillor Michael Regan {Chairperson)
Councillor Duncan Kerr {Deputy Chair)
Mr Don Norris

Ms Melissa Palermo

Mr Tony Pecar

Mr Paul Smith (left 7.55pm)
Mr Chris Thomas

Ms Julie Whitfield

Ms Lata Wilkinson

Mr Patrick Wong

VVacant Position

Council Officers

Mr Malcoim Ryan Deputy General Manager Environment

Mr Michael Keelan Group Manager Parks Reserves and Foreshores
Ms Melissa Lee Govemance Manager

Mr Damian Ham Recreation Management Manager

Ms Vicki Blaskett Coordinator Sports and Recreation Usage
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1.0 JOINT STRATEGIC REFERENCE GROUP ITEMS

11 THE FUTURE OF DISTRICT PARK

DISCUSSION

M Keelan updated the SRG members in relation to the Future of District Park He provided an
overview of District Park highlighting that it comprises over 53 hectares incuding Manly and
Brookvale Creeks. He further noted the Council facilities that District Park includes which are the
Warringah Golf Course, Tennis and Squash Complex, buildings with various leases,
sportsgrounds, regional skateparks, playgrounds. amenity buildings & other infrastructure and the
Council Depot.

He also bnefed the group In refation to the District Park lease arangements and detailed the
Issues and options for Warringah Golf Course, North Manly and Calabria Bowling Clubs, Christian
Brothers Rugby Leaague Club and the Tennis & Squash Complex

DECISION

That all Wamingah Council SRG Members note the issues raised in the District Park Issues Paper
and note the presentation.

1.2 UPDATE ON STRATEGIC REFERENCE GROUPS REVIEW

DISCUSSION

DK updated the SRG members In relation to Stage Two of the SRG review being undertaken by
Anna Moore, Coordinator Governance. He recapped on the define, measure and analyse phases
of the project advising significant consultation has taken place with the Executive Management
Team, Group Managers, Councillors, SRG members andd staff.

Following consultation, it was agreed that the SRGs will add a greater value by providing input at
the beginning of the project ideas and providing feedback and endorsement to the latter end of
projects.

In order to achieve that goal, six key actions were highlighted to be completed by August 2013.
. Plan the Agenda Iltems for the next 12 months to keep focus in the right areas

. Induct the new Councillors of the SRGs

. Develop Ground Rules to make the meetings more effective

. Revise the Charters and Guidelines to better reflect the direction of the SRGs

. Establish senior staff contacts to liaise with SRGs for the best outcomes,

. Define the role and responsibilities to create greater understanding between members and
staff,

The SRGs have been aligned with the key outcomes and objectives of the Community Strategic
Plan.

Itis proposed that once the new groups are recruited for (in late August/ September ) they will
name their SRGs as part of the process.
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He further discussed the |AP2 public participation spectrum to the group. He also noted the
changes to the Guidelines and Charters, advising that these documents have been simplified and
amended to include groundrules, reduce Councillor numbers per SRG, hold all SRG meetings on
the same night and that community members could stand for a maximum of two terms,

He requested feedback from the group by Friday 16 August 2013, advising that the next steps
were:

. Report to Council Meeting on 27 August 2013

. Recruitment commencing 28 August after the report is adopted

. Coundil endorsement of membership

. The first SRG meeting In the new format will held In late October.

DECISION

That all SRG members provide comments and feedback on the Strategic Reference Group
Guidelines and individual Charters either during the SRG meeting or directly to the Governance
Team by Friday 16 August 2013,

20 APOLOGIES

DECISION
That an apology for non attendance be recieved from Cr Menano-Pires.

3.0 DECLARATION OF PECUNIARY AND CONFLICTS OF INTEREST

P Wong declared a non pecuniary interest in Item 9.1 on the agenda as since becoming a member
on the SRG he has been appointed as the president of the Manly Warringah Pittwater Sporting
Union.

T Pecar declared a non pecuniary interest in Iltem 9.1 on the agenda as he is a delegate to the
Manly Warringah Pittwater Sporting Union.

4.0 CONFIRMATION OF MINUTES OF PREVIOUS MEETINGS

41 MINUTES OF RECREATION AND OPEN SPACE STRATEGIC REFERENCE GROUP
HELD 11 JUNE 2013

DECISION

Cr Regan / Cr Kerr

That the Minutes of the Recreation and Open Space Strategic Reference Group held 11 June
2013, copies of which were previously circulated to all Members , are hereby confirmed as a true
and comrect record of the proceedings of that meeting.
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50 NOTING OF COMMUNITY COMMITTEES MINUTES

5.1 COMMUNITY COMMITTEE MINUTES

DECISION

Cr Regan / Palermo

That the draft minutes of Stony Range Botanic Garden Community Committee meeting held 2 July

2013 be noted.

VOTING

For the resolution: Kermr, Norris, Palermo, Pecar, Regan, Smith, Thomas, Whitfield,
Wilkinson and Wong

Against the resolution: Nil

CARRIED

6.0 UPDATE SINCE LAST MEETING
Nil

7.0 PROJECT UPDATES
Nil

8.0 GENERAL BUSINESS

8.1 Brookvale Oval
J Whitfield — $10M grant for Brookvale oval. Can the SRG get a briefing in relation to this grant?

M Regan advised that Councillors will be briefed next week and a report will be presented to the 27
August Council meeting discussing the consultation that Council has already completed and that
any additional infrastructure at the oval will be at a cost to Warringah rate payers (maintenance).
Recommendation will include options for the future.

T Pecar — asked If it was handed to the State Gov't could they sell the land off?

P Wong — following on from this discussion, P Wong asked if the SRG could get an update
regarding the WAC?

ACTIONS

1. M Ryan advised that once the briefing paper was released to the Council, it would be sent to
the R&0OS SRG.

2. JWarburton will update the SRG in relation to where the Council is in relation to the WAC.

8.2 Stony Range Botanic Garden
B Aitkin — thank Council for their work down at Stony Range. Feel that they are the gateway to the
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Warringah town centre.

New paths/ renovated buildings/ disabled toilet/ new tracks including the wheeichair track and
century track (for the sight impaired) and a new entrance.

SRG members invited on 8 September 2013 (9am-4pm) to the Stony Range Botanic Garden open
day with a large range of activities for everyone.

ACTION

That all SRG members receive a copy of the Stony Range open day fiyer,

9.0 WORKSHOP TOPIC

8.1 WARRINGAH SPORTS GROUNDS MANAGEMENT WORKSHOP

DISCUSSION

M Ryan gave the SRG some background in relation to this item, advising that the issue has been
with Council for some time and he thanked P Wong from the Sporting Union for his work on this
and his perseverance working through the issues.

M Keelan further advises that Council had been trying to reach agreement with the Sporting Union
since 2006 and that we now have a draft agreement that will be taken to Council shortly.

He advised that the three significant changes were:
« Sporting Union fees will be held to CPI for the next three years

« The Sporting Union will continue te draft seasonal sports field allocation , Council will, in
consultation with the Sporting Union President, resolve the allocation.

» Sports field hours will be extended (where permitted) and lighting will be in place until 3.30pm

Members of the group questioned how this took into account the discussions that took place at the
June SRG. M Keelan advised that whilst the Sporting Union will be drafting the field allocations,
Council will have the final approval of this allocation. If the Sporting Union disagrees, then the
matter will be brought to the new SRG.

M Ryan further advised that in relation to maintenance and strategic works of fields, that Council
would unallocate fields, particularly if there was over zealous use or maintenance required,

DECISION

Cr Regan / Palermo

That the Recreation and Open Space Strategic Reference Group supports the proposal to revoke
the Manly Warringah Pittwater Sporting Union's 2002 delegation and to include in the Sports
Ground Management agreement that the Union's role is to propose allocations and Council has
final approval

That the Recreation and Open Space Strategic Reference Group recognises the Manly Warringah
Pittwater Sporting Union's significant contribution to the successful development of sport and
sporting infrastructure in Warringah.
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9.2 DISTRICT PARKISSUES PAPER

DISCUSSION
D Ham updated the group with regards to where Council was up to with regards to District Park

and the Pian of Management, requesting that the group participate in discussions and identify
other issues that should be looked at as part of putting together the Plan of Management.

DECISION

That the Recreation and Open Space SRG members take note of the Issues Paper issued to all
SRG Members in order to participate in the workshop.

The meeting concluded at 8. 40pm

This is the final page of the Minutes comprising 7 pages
numbered 1 to 7 of meeting 2013/4 of the Recreation and Open Space
Strategic Reference Group
heid on Tuesday 13 August 2013 and confirmed on Monday 21 October 2013
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