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LEGISLATIVE COUNCIL
Question On Notice

Tuesday, 10 April 2018

1099. Hon Robin Chapple to the Minister for Environment representing the Minister
for Lands

I refer to the Business case proposal for Revetment Work to Protect and Control Erosion of
Broome’s Coastal Cliffs from Town Beach to Catalina’s, which has received $2.8 million
from Lotterywest, and question on notice No. 3262 asked in the Legislative Council on 16
June 2015, and I ask:

(a) the previous Minister for Lands stated that he was not satisfied there was sufficient
understanding of the causes of erosion at the area proposed for revetment at Town Beach, has
there been further work to determine the cause of the erosion;

(b) if no to (a), why not;

(c) if yes to (a), will the Minister table the work that shows what the causes of the erosion are;
(d) if no to (c), why not;

(e) is the Minister satisfied the proposed revetment work would not cause erosion or other
problems elsewhere along the coastline, including along the foreshore past the Catalina’s
development up to the foreshore of Matso’s Brewery, Moonlight Bay and beyond,

() if yes to (e), will the Minister table the evidence to show that this is the case;

(g) if no to (f), why not; and

(h) what are the projections for sea level rise for this area of Broome into the future?

Answer

(a) Yes, the Shire of Broome has prepared a Coastal Vulnerability Study which included this
section of coast. ;

(b) Not applicable
(c) [See tabled paper no.] r /&S —
(d) Not applicable ,

(e)-(f) The Shire of Broome proposed the revetment work to physically constrain further
erosion of the cliffs. The development of the CHRMAP has been informed by two
community information forums which were held in July 2016 and two community workshops
held in August 2016. The workshops provided participants the opportunity to identify and
prioritise assets in the coastal zone, assess the consequence of these assets being affected by
coastal hazards, and consider a variety of adaptation options for key areas in Broome,
including Chinatown, Cable Beach and Town Beach.

(g) Not applicable

(h) The projected sea level rise in Broome in the next 100 years is 0.9 m.
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Executive Summary

The Shire of Broome (The Shire) has undertaken development of a Coaslal Hazard Risk Management and
Adaptabon Plan {CHRMAP) to provida strategic guidance an and

management of coastal areas identified as being at risk of coastal ecosion and inundation in current and
future planning periods. The Braome townsite CHRMAP has been developed for the Shite based on the
Westetn Australian Planning Cammission CHRMAP guideiine document (WAPC 2014), which provides a
risk management approach to dealing with forecast impacts from coastal hazard in future planning periods

Under projected dimate change and sea level rise scenaios, coastal hazard as a result of storm surge
inundation and the erosion of Lhe shoreline are forecast to increase for the caastal areas of Broome. The
Broome Coaslal Vulnerahilty Study (CVS, Cardno 2015) was completed for the Shire {o identify coastal
hazatd for the Broome tovmsite and is a key document that underpins the CHRMAP pracess. Completed
under the guidelines of the Westem ian Planning C ission State Planning Policy No. 2.6 - State
Coastal Planning Pelicy (SPP2.6, WAPC 2013) the CVS determined coastal hazards as a result of ether
coastal erosion or storm surge inundation affecting Braame currently and in future planning periods 2040,
2070 and 2110

Ta deliver the CHRMAP, Baird Ausuaha leda team ised of subject ists in coastal
planning. and i jon. The team maintai aslrong i
with the Shire the project, by an extensi ity and
process, which soughl input from the Broome community and key stakeholders to shape the CHRMAP
(Appel A). A steering i led by the Shire and invalving key stakeholders vas
estabtlished to oversee the project and fts delivery. Specialist advice and review was piovidad thiough the
Department of Transport Coastal Group and the D of Planning during the

CHRMAP development.

The project assessed approximately 30km of the Broome shoreline within nine coastal compartments as
shown on Figute E 1. Coastal compartments were as follovs:
1. Cable Beach
Gantheaume Cliffs
Reddsil Beach
Enlrance Paint Beach
Simpsons Beach
Tavin Beach
Broome Tovin Centre
Dampiar Creek Inner

oo N A LN

Dampier Creek East

_ )
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17514101 RZRev0

Broome Townsite

Coastal Hazard Risk Management and Adaptation Plan

Prepared for. Prepared by:
Bz "

ol Bair

Broome o«
~ly Innovation Engineered.

Shire of Bioome Baird Austra’ia Pty Lid
27 Weld Street As Trustee for \he Bard Austraia Uni Trust
Broome WA 6725 ACN: 161 683 889

ABM: 92758 128010

For furher information, please contact
Jim Churchl al +61 86151 5837
churchi@bad com

www bard com

12518.101.R2.Rev0

Z.2017'Repart2017112518.101. R2 ReB BroomeCHRMAP FraReport docx

Revision Date Status Comments Prepared  Reviewed  Approved
A 11 Hov 2016 Draft Issued for Cient Reviaw Jc ot
a 13Feb 2017 Drakt Updated foSaning Chent Comment L or
c 17 Mach 2017 Draft Updated Foloaing Cient Comment J ot
o 16 Aug 2017 Final Upda'ed fo'lowing comments x© sG s,/

received in Pubic Advertising & ——

02017 Bard Ausrala Pry Limzed A1 Rights Resenved. Coptight i tha whote and every part of ths datument, inchuding any data
seks or outputs thal accompany ths repor, belongs ta Baird Ausiala and may not be (rsed, sold, Iransfarred, coped of reprochuced in
whele of in part in any manaer ar form ox in of on any meda la any person wihout tha prior wreizn consent of Blard Austra®a.

The outputs from thes report arn desigrmted onty for appicaton o tha tandad purpose whih is documerted i the report. Tho outputs
from e report shouid not ba used for any oher s2a ar preject. Modsl outputs 2nd resus v been obtaned fiom suabie mods's
which hizve used the avalabia daty sets ko provide inpu dta and ko calbra’e the model. |t shoud ba noted that thare are uncertarses
associated with results presentad in tis repo, and when detals of tha uncertanly or accuracy of tha modalIs specified, these may
reed lo ba considared in the appication of the outpus from this fepert.”

Broome Townsie Pagei
MwmmmmmwAmmum |2§|BID|RZRM

Innovation Engineered.

yome Town Cent
»h.].nfmdr Inne!
ampler Cre

Figure E.1: Coastal Compartments for CHRMAP

The CHRMAP process was by an ity and process,
which was designed ta firstly inform the community of the coastal hazard risk to the coastal areas around
the townsite, and secondy seek their input into the risk management process. In stiuctured CHRMAP

with and (reported in Appendix A), a series of tasks designed to inform
the risk management process were undertaken to:

» identify key coastal infrasiructure/assets within each of the coastal compartments that hold economic,
sodia and environmental value;

» discuss consequence scales for the identified coastal hazards;
»  define risk tolerances lo the identified coastal hazard risks; and

» discuss adaplation options that could address the fisks.

Broome Taymaite . d
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The were Lsedto use of the caastal areas and to have the community There ate four broad categories af potenbal adaptat.on opbons (WAPC 2014)
define coaslal essets broady inta ic, Soca and Envi For each of 1 Avoid avoid new development in arezs at fisk of coastal hazard
L CobT and Hafs provided 3 A exptaln theit function, servica of value, 2 Planned or Managed Relreat aliow existng development unti coastal impacts anse Relocate ar
Coasla! hazard as a resull of erosion or inundation were considered in teims of theit likeshoad and . A

= remave assets within an area 1dentfied as likely to be subject to intolerable risk of damage from
consequence lo develop a fisk fating, ca'culated for future planning periods 2040, 2070 and 2110 et azias overie faiing Sz e
The risk analysis and evaluation process was completed based on the guidance presented in AS5334- kl If sufident justification can be provided for not aveiding development of land that
2013 and WAPC2014 and is presented in this report in Section 5 The evaluation undertakes nsk analysis is at risk from coastal hazards then i should be provided thal
lof the identfied coastal assets and veorks thraugh pri risk and suitably address the identfied risks. Can invalve design andlor management strateges that render
The tram the {Appendx A) and coastal hazard mapping deve'oped for the asks from the identfied coastal hazards acceptable for examgle design of assets to withstand
the CHRMAP (Appendx B) are combined Withen each af the coastal compartments the foreshore areas the impact of coastal hazard, and
and the denbfied assets within are reported in tetms of ikelihood and consequence and combxned in a nsk 4 Protect whete sufficien! justification can be pravided for not avaiding the use or development of
matrix to determine a level of risk on a scale of low, medum, high or extreme: A risk tolerance sca'e land that is ai rsk from coastal hazards and alone cannal
descnbing actiors required to be underiaken to mtigate the highest levets of risk was estabiished based on address the nsks from coastal hazards then coastal protection works may be praposed where
the and lhere s a need to praserve the foreshore reseive, pubic access and public safely, property and

infrastructure that s not expendable
in Sectan 6 of the CHRMAP report the coastal adaptaton strateges to manage coaslal hazard risk are

determined, incarporating both planning solutions and The nsk g and as risk and options are selected further down the hierarchy {from
adaptanon hierarchy (WAPC2014) provides a platform for considering rsk management thiough a tiered avoidng areas at risk lo piatecting development from those risks), future adaptation options will diminish
approach that aims to build coaslal reslience and maintain flexsbdty for future dedsion makers in coastal and the coasta resdience to future coastal hazard reduces The category of ‘Avoid’ alov.s the greatest
areas The hierarchy is presented an Figure E-2. Rexibitty far future coastal decsion making, doven to ‘Protect which offers the least fexibity.

The caastal hazard identfied wathen each of the coasta! compartments of Broome has been considered
withn the risk management and adaptation hierarchy through a process that has involved the appi:catian
of WAPC and SPP2 6 requrements, and which has been guided from discussians wth stakehotders and
the inthe 1 can vary wilhin coastal

andin many inst; arange of that mitgate the
coaslal fisk are iecommended

In key compartments, Cakie Beach, Town Beach and Bicome Town Cenlre, Ihe tisk management and
adaptaton options have been evaluated in the mosi detail and economic evaluation of adaptation optons

Fiqure E.2: Risk and Y (WAPC 2014)
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ulbmately led to a coastal adaptabon recommendaton of Protect for the Chinatown pemnsula To
protect Chinatown a coastal protection structure that can mitgate coastal flooding from storm tde as
weell as provide erosion protecton is required around the Chinatown peninsula The format of this
structural solution and the critical considetations for the timing of fs canstructon has been reported in
the CHRMAP, wsth concept designs and cosbngs assessed through CBA; and

« Chinatown is Broome's commetcial business hub and 1s susceptibie to inundaton as a resu!t af storm
hde inundaticn, due to fts low lying tapography At present the land level of the Chinatown pennsula is
able to hold back storm tide level to vathstand approximatedy a 11n 100y« event Under projected sea
level nse, this level of storm tda risk increases rapedly and by 2070 the Chinatown area of the
peninsula would flood under the general tide regime and would need lo have a coas!al protectian
structure in place to pravide protection against flooding from the general tides alone, The autcomes of
the CBA presented in this report indicate that the coaslal protection structure could deiver a net benefit
wathin 20 years (2037) on the assumed costs

The are med fat all coastal campartments an Table E 1.

Table E.1: CHRMAP Adaplafion Stralegy by Coasial Campartmant

Sirat
Comparment oy

For areas narth and sauth of ceniral lounst area

Plannmg Approach

«  Avold Any fusure planning approaches will need (o be sded landward of the identfied
2110 planring period caastal erosion hazard

For central sectan (Sur Cluh_Zanders cafe Amphthealre etc)

Recommendabions

«  Further studies an a coastal protecton option for up (o S00m of the main foreshoce area
is recommended and suppartad though the CHRMAP wih a view to adoptng a Prolect
straleqy for this sechen af eoast Wil require a detaded erodibiy shidy lo deermine the
underly ng geolechncal properties of the foreshore beneath the dune Following the
erodibddy 5 far cancept ing. A
1 stakeholdets and further economic analys's of opbonvs.

Cable Boach Planning Appraach (genetal)

= Avald hather davelapment of vacani land vithin Lhe Kentfied coastal erosion hazard
area for areas narth and south of the central tourist hub.

*  Planned { Managed Retreat Existing assets located on land prone lo coastal erosion
within the 2110 planning tmeframe for kand not propased ta be proteded by a seavall,
and

«  Accommodate Lard uses exempied by Part 7 of SPP26 Schedule 1 eg Communty
usa aof loreshore

Ptanning Appeoach for areas behand a coastal protacton stnuctire (type of coastal protection,

ahgnment and timing ta be corfirmed in fture shudses)

«  Prolect Existng assets through a coastal profackon stnucture

Shire Structures

«  Managed Relreal for current stnuchaes and properlies within the erosion hazard area

Broome Toanta s
Constal Hazart Sink Maragament an Asagtation Pan al .
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induding cost benefit analysis of alternatives {CBA) is reported The key findings for these coastal
compartments is summarised here

The value of Cable Beach and associated laurism infrastructure o Broome's economy and community
supports the need for a Protect optian to be adopted fot the main tounst hub of Catle Beach. Further
studies on a coastal protecton option for up to 500m of the main foreshere area is recommended by
the CHRMAP Tiws wil require a detaled erodibility study to lhe ing g

properties of the fareshare beneath the dune;

For Town Beach, the large local residental population adioining fts shoreline, coupled with the max of
shoit term accommeodaton options in the area induang the Roebuck Bay caravan patk place a high
value on the beach and its foreshote aseas, which attracts significant tousist numbers particularly
during viewing of the 'stzircase to the moan’ phenomenon The need for coastal protection aong the
eroding pindan diff north of old jetty area has been by the Shire and ion of a
coastal revetment is planned far 2018-19 The Protect aption in thes locaton is fuly supported by the
CHRMAP,

The mitigation of the identfied coastal inundaton sk and erosion sk for the Chinatawn peninsu'a

veas the focus of the CHRMAP in held vath and . a process which
Broome Townite -
ot Hocd Rk Varmgueer s Adiaton i aIra.
12518 101 R2 Re) Pagev

Innavation Engineered.

Plann ng Approach
«  Avold futther develapmeni within the wdentfied 2110 coastal erosion hazard on vacant
lard, and
cns Managed Relreat far ensang assets located an land prone to coastal

eroson witen the 2110 planning tmetrame (eg Bioome Turf Club)
Shie Stnchures n fareshare areas
«  Managed Relreal for coastal sinchres and roads.

Planning Approach
e Avoid futher developmen! wihn the idertfied 2110 coastal eros:on hazard on vacant
tand, and

Reddet Beach e Accommeodate, Managed Retreat for existng assets located on kand prone ta coastal

exoson wihin the 2110 pannng tmeframe
Shite Structures in foreshare areas
«  Managed Relreat for coastal stnuctures and roads

Ertrance Port b

Recommendahons

o Recammended tha Kimberiey Port Authonty undartake a detaded erodibity study lo
defarmne the underlying gectachncal proparbes of the foreshore area

Planning Approach

Avold huther developmen wilhin the idertied 2110 coastal erson hazard on vacart

land. and

s Accammodate, Managed Retresl for exising assets localed on fand prone to coastal
eroscn within the 2110 planning tmetrame.

Shire Stnctures in foreshare areas

»  Managed Retreal for coastal struchites and mads

Flannng Appach
o Avoid fusther deselopment walhen the ideritfad 2110 coastal emson hazard on vacant
lard, und

Smpsors Besch & Accommodate. Managed Retreat for exrst ng assats localed an tand prone to coastal

€:0si0n wihin the 2110 plannng tmatame
Shere Stnuctures in foreshore areas
«  Managed Retreal for coastal stnchees

Reccmmeandabans

*  Futhes shd es on consinuction of the Town Beach revetment (engneening,
emwonmental and local staksholder issues)

«  Developan appiopriate Emergency Response Plan &t the Roebuck Bay caravan park;
®  Undertake a foreshore managemert plan, and

Town Beach »  irvestgale remeshabon of the dune in fronl of the propert es m Demco Drve
Plann.ng Appraach
¢ Accommodate developable land located on land prone to coastal eroson wehin the.
2110 pannng trmetrame
s Accommodate Land uses exemptzd by Part 7 of SPP26 Schedue 1 eg Communty
use of foreshore. and
Broome Townsie s
Coastel Hazaed Risk Marsgement and Acactetion Pian alr a,
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«  Protect Existing asséts theough a coastal prorechon structure for areas landuard of the
planned revetment / seawal north of o'd jetty area

Shite Structures In foreshore areas
«  Managed Relreat for minar structures v.ithin the erosion hazard area;
«  Accommedate for minor structures in the defned storm surga inundation area: and

«  Prolect Shre assels covered by the revetment / seawal at tha eroding Pindan Cfff noih
of Ol Jetty Grayne (Pionser Cemetery. foreshore area in Toan Beach Reserve).

Recommendations

+  Acoastal pratection structure ta Profect Chinatovm pen nsula pravid ng stam strge
immurity and coastal erosion protection is supported through CHRMAP. Further studies
required la determine type, algnment and Bming At latest the struefure is assumed lo b
construeled fo the 2070 planning period; and

Planning Approach

«  Accommodate developabie land located on land prone 1o coastal erosion within the
2110 planning timeframe;

«  Accommodate land prane to storm surge fooding through Special Control Area and
epecdic tequirements for plannng approval of properies wihn the defined storm surge
inundation area; and

«  Accommodate Land ses exempled by Part 7 of SPP2 6 Schedus 1 eg Communty
irse of foreshare

For areas wihin the Chralown peninsuia

+  Protect Bisting assels

Shire Structures in forashore areas

Brocme Certral

+  Managed Retreat for minor structures within tha erosion hazard area, and
«  Accommodale for mmnor stuctures in the defned stom surge inundation area.

Planning Approach
«  Avold futher developmenl vithin the idertfied 2110 coastal erosion hazard on vacant
fand, and

Demgier Cresk o« Accommodate land pronz o storm surge fooding, through Special Control Area and
I specific requirements for planning approval of properties within.

Shire Structures in foreshore areas
»  Managed Refreat for minor structures and properties within the erosion hazard area; and
*  Accommodate for minor structures in the defned stom surge inundation area

Plannng Approach
o Avold futher davelopment within the identified 2110 coastal erosion hazard on vacard
land, and
Dacplar Cresk *  Avold land prone lo storm surge food ng
East Shre Struchwres in foreshore areas

+  Managed Retreal for minor structures and proparties wilhin the erosion hazard area, and
»  Accommeodate for minor struxiures in the defned storm surge inundation area.

Broome Townslte
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Table E.2: Planning response for property identified at risk of storm tide inundation hazard

Height of Storm
Surge Above
Natural Ground
Level of Property

Design Response

0-500mm « Raise the height of the finished flaot level for all habtable reoms {dvellings) or
net lettable area for commerdal / retail / community buidings 500mm above
the identified storm surge level' through either
+  Filling of the land, or
«  Structural / building design response (i @ Elevated ‘Queensiander’ style
housing); or
- A 1 of ing and stit

500mm = 1 metre » Raise the height of the finished floor level for all habitate rooms (dwellings) or

netlettable area for commerdial / retadl / community buidings 500mm abave

1he identified storm surge level' thiough either

«  Filing of the land% or

- Structural / bulding design response (i e Elevated ‘Queenslander’ style
housing); or

< A of ining {to a i of 0.5m) and stilt
canstruction

1 metre—2 metre » Raise tha height of the fin:shad floor level for all habitabie rooms {dhwellings) or

+ netlettable area for commerdal / retall / community buildngs 500mm above
the identified starm surge level? through a structural / building design response
{i.e. Elevated 'Queenslandar’ style housing); or

a A combination of fill / retaining (to a i of 0.5m) and stilt
Ttz
1. 500mm aknvance recommended based on Dav¥ 2016.
2 Fingofthe S00mm and 1 tural gound level woukd need o be considered an a case by-case bass.
Dericlopers woukd need thal thes apprasch h: L L tha amendy of aoning
props the Y y ganeraly

Further information on design flood levels and bulding design examples are presented in Section 6.10 of
the CHRMAP to demonstrate design consideralions for buildngs and preferred canstruction matenials ta
be used in fiood prone areas.

The implementahan of the CHRMAP is outiined in Section 7 of the CHRMARP report Implementation vall be
the responsiblity of the Shire of Broome, with support from Yavauru 2nd the Department of Parks and
Widife in iegards ta monitoring activities within the Yavuru Conservation Estate.

The CHRMARP is to be supported by a monitering program that has been presented in Section 8 with a
nominal commencement date of 2018. The monitoring program and potential souices of funding have
been outlined The focus of the manitaring vl be to support the CHRMAP objectives and budd the
understandng of Biooma's coasta areas tainform fituie revisions of the CHRMAP document. This vould

Broome Townsite B LPve |
Casstal Hazard Rk Managemant and Adapation Plan AL,
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A Scheme Amendment to insert a Speaal Control Area (SCA) covering 2l properties impacted by coastal
hazards to the year 2110 {as defined thiough the CVS) is currently under consideration from the West
Australian Planning Commission (WAPC). The CHRMAP supports the SCA by providng detailed
assessment of the coastal hazard nsk for properties within the SCA extenta

For propetties identified as being at risk of coastal erosion inthe SCA, the CHRMAP adaptation responses
are i by coastal in Table E1 and in detail in Section 6 of Lhe main
repoit with Lhe fdloving noted

« Inapproving development an land identified as prone to coastal processes within the planning
timeframe, the Shire may be indined to impose condtions on the planning appicval seeking the
applicant indemnify the Shire against futuie actions, daims, demands or costs. For accommadation of
erosion, Section 70A notifications are recommended to be placed on the Wtles of all lots at risk of
coastal processes zs a candtion of planning approval, and this is an accepted practice racognised
wvdthin SPP 26. Planning instruments Lhat can be used for indemnificaton are dscussedin Section
213 of this report, and

»  As part of adaptation appioaches, the right for indvidual landowners to construct coastal defences is
discussed in Section 2.12. Itis recommended that the Shire develop a local planning pelicy relating ta
the construction of private seawalls, thal would addiess matters relating to ongong maintenance
responsibiities, liabilty, public access and safety and engoing monitoning requirements.

Pioperties identified as being at risk of storm surge inundation in the SCA ate located in coastal
compartments 6 to 9 incorporating the areas Tovm Beach, Broome Cenlial (Chinatovn) and Dampier
Creek Miigation of slorm surge risk in these areas is detailed in the CHRMAP and v:ill be controlled
through planning measuies detaled in Section 6.10 under an accommodale approach.

For properties identified as affected by coaslal inundation In the SCA there ate o general categories of
inundation response.
«  Tier 1. Propetties vithin the SCA and with a lot level less than 7m AHD
+  Highest category of risk Lot levels are belowthe SPP2 6, 500yr ARI starm tide peak tor 2110
»  Tier 2 Pioperties within the SCA with alot leve! greater than 7m AHD
- Lower category of risk Lot levels are above the SPP2.6, 500yr ARI starm tide peak for 2110

Tier 1 affected properties would be informed of the storm surge inundation fleod height that would occurin
the design 500yt ARI storm suige scenario. Depending on the depth of flooding on the property a range of
i to the risk vwould apply for development as outiined on Table E.2.

Properties identified as Tier 2 are at risk of i ian from based rainfall that is hetd
up by storm tide level in Dampier Creek For planning consideratians, itis recommended that local
drainage adopt the 2110 slorm tide level (7m AHD) as a tail vater condtion in runcff considerations.
Development must consider the management of tunoff such that increased flooding to surrounding areas
under the assumed tail valer condtion is minimised

Broome Tawnsite ]
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look to buidd on the data developed in the CVS and regularly assess the changes to the dunes, mangioves
2nd pindan shorelines to track the rate of futuce shoreline erosion. The key locations of interest indude
Cable Beach, Reddell Beach, Town Beach and Chinatown Peninsula

The CHRMAP process Is supported by the Department of Transport and the Department of Planning and
these agencies can provide technical advice to Shire on cutrent policy. Itis important to nole the CHRMAP
is an ongoing process that v/l be reviewed approximately every five years, over vhich time any updates to
the understanding of coaslal hazard risk for Broome ar changes to planning policies in Western Auslratia
viould need to be considered. Where new information or methods become available that significantty
modfy the underslandng of the coastal hazards, then i wdthin coastal

would need to be reviewed thiough the CHRMAP hiesarchy, as part of the ongoing monitoring and review
plocess.

Bioome Townsite
Coastal Hazard Risk Maragement and Adaptation Plan
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1 Introduction

The Shire of Broome (The Shire) has undertaken development of a Coaslal Hazard Risk Managemeni and
Adaptaton Plan (CHRMAP) to pravide strategre guidance on dand

management of coastal areas identified as being at risk of coastal erosion Jandiinundsfion in current and
future planning periods The Broome townsite CHRMAP has been developed fof the Shire based on the
Western Australian Planning Commission CHRMAP guideline docum ent (WAPC 2014), which provides a
nsk management approach to deaiing wth forecast impacts from coastal hazard in futute planning periods

The Shire recently completed a Coastal Vuinerabilty Study (CVS) for the Htoome tewnsite (Cardno 2015)
The CVS is a key document that underpirs the CHRMAP process and was completed undet the
gudalines of the WAPC State Planning Pol:cy No. 2.6 - State Coastal Planning Policy (SPP26, WAPC
2013) Coastal hazard from shoreline erosion and storm surge inundation was examined in the CVS to
develop an understanding of haw these are likely to impact the Broome tavn site and coastal areas in
future planning periods

Under ptojected dimate change and sea level rise scenarnos, coastal hazard as a result of slorm suige
inundation and the erosion of the shoreiine are fotecast to Increase for the coastal areas of Broame
Broome experiences coastal hazards typeally as a resuit of tropical cyclones that can impact on the
Kimbariey coasting in the wet season (November to Apiil) binging extieme water levels and waves The
Western Australian planning palicy recommendation for future sea level nse is for an increase in ocean
leve! of 0 9m by 2110 (Do T 2010)

Approxmately 30 km of caastiine surroundng the Broome lowmsHe is assessed in the CHRMAP. Nine
indvidual coastal compartments are used to assess (isk ta the natural and bust assets in (oreshore areas
over a range of future planning periods - present day, 2040, 2070 and 2110. Community and stakeholder
engagement has played an imporiant role in defining the community's use of the coast and developing the
undarstanding of the cansequence of coastal hazard impact for these values and assets

The goal of the CHRMAP is to pravide the Shire direction far management of #ts coastal areas and
infrastructure in hture planning petods based on a considered examinakon of coastal hazard through a
nsk process Itis that there 1s inty in bath the extent and
tming of future dimale change and how these may impact the Broome coaslal areas, and in recogniton of
ths ttis noted that CHRMAP 1s a continual process which wil be reviewed and updated over ime as th's 1s
further understood This CHRMAP document provides Shite with a dear drecton on long term planning
and adaptaton strategies fot s coastal areas, with the focus an the short to medium term measures that
vall be required to treat coastal rsk in the next 25 years (2040)

The format of the CHRMAP document follows the WAPC guideline format with sections as follows
+  Section2 Estabishingthe Context

«  Section 3 fdentty

«  Sectiond Analyse

+ Section 5 Evaluate

« Sechon & Risk Management and Adaptaton

» Section 7. Imdementaton Plan

e B ___Baird.
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= Section 8 Monitoring and Reviev/

+ Section 9: Conclusions and Recommendations

Broome Tawnsite

Coastil Hazard Risk Marmgsmert and Adaptation Plan Balrd
B e e o

12518 101 R2RevQ Page2

Innovation Engineered.

23 Scope

The CHRMAP is facussed on the near shore and fareshore atea that may be influenced by coastal
processes (SPP2.6) within the planning pericd to 2110. Itis limited to the assessment of coaslal processes
and does not include assessment of possible impacts or adaptahon strategies outside the coastal zone

Catchment Rooding from rainfall is not though i tion of this is induded vhere
floading interacts with storm surge in the coastal zone. Land based ficeding as a result of rainfall, and
is not i in CHRMAP.

The CHRMAP is specifically designed to address potential adverse impacts from etosion and inundation
hazards (in particular where they will be amplified by dimate change and sea level rise) upon assels in the
caastal zone. For Broeme the CHRMAP provides guidance on long term planning and adaptation
strategies for its coastal ateas, with the focus on the short to medium term management and adaptaton
measures that will treat coastal risk identified as unacceptablefintolesable in the next 25 years (2040)

24 StudyArea

The CHRMAP study extent covers appioximately 30km of coast as shown on Figuie 2.1. The CHRMAP
exlentis based on the Broome town site area that was assessedin the CVS (Cardno, 2015).

* Grooma

Figure 2.1: Study Location and extent of CHRMAP {Google Earth

The study area is assessed vathin a number of coastal compartments Coastal areas on the western open
coastindude Cable Beach, Gantheaume Point, Reddell Beach and Entrance Point On the south side of
the town in Roebuck Bay the coastal areas of Simpsons Beach and Town Beach are cavered. Within
Dampter Creek the Broome central area of Chinatovn and the esluarine foreshore areas within are
covered, and foreshote area on the eastern side of Dampier Creek entrance fronting Roebuck Bay is a'so
induded. Coastal companments are dscussed fusther in Section 4.

Pt SR B1|rd.
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2 Establishing the Context

2.1 Purpose

The Shire of Broome is undertaking coastal hazald risk managemen( and adaptation planning (CHRMAF)
ta pravide stategic guidance on and of coastal areas
identfied as being at risk of coastal hazard lhmugh ejosion and storm surge inundation.

With a resident popuiation of approximately 15,000 and up to 60,000 visitors annua'ly the coasta regions
are citically important as both a Ifestyle and recreation focus, wiilst for local businesses the coastal areas
provide econamic benefits that are both direct and indrect Management of the coastal areas and
fareshore reserves that surround the town, and the mitigation of the coastal hazard risk posed to the
communily is integral to Broome's angoing and future success

The Shire has recently compleled a coastal vulnerability study (CVS) for the Broome town site, which
identified the coastal hazard affecting the town in the present day and for future ptanning pariods aut to
2110, The CHRMAP process applies the findings of the CVS, and examines the coastal areas likely to be
affected by coastal erosion and inundaben, to identify areas thal require management and adaptation
slrategies for mitigatian of coastal hazard risk in future planning periods

2.2 Objectives

A number of objectives for the CHRMAP veere outined by Lhe Shire of Broome at the commencement of

the study, which vere fuither through the process:

« Inform key and the Broome ity about the coastal hazard risks idenbfied in the
cvs

= Undertake a vi and program that vill identify the values

of various coaslal assets, inform lhe tolerance of the identfied coastal hazard risks, identify potential
adaptation options to address the risks and indicate the level of support for these options;

«  Ensure stakeholders and the communry are induded in the planning and decision-making process

+ Pioduce a Brocme Tovnsite CHRMAP in accardance vith the Western Australian Planning
Commission's (WAPC's) CHRMAP Guidefines to be adopted by Coundl.

« identfy community and cultuial values and the social value of envilonmental assels as well as key
coastal infrastructure and assets

« provide a dear pathvay for the Shire of Brooma and pariners ta address coastal hazard risks over
fime

» guide investment decisions by the Shire in terms of the locaban and maintenance of coastal
infrastructure

= provide guidance for the development of slatutory planning controls

Broome Tt it
m‘m‘:ﬁhmmﬁwA&thh\ Balrd
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25 C ity and Stakeholder E

The process to support the CHRMAP pioject was led by The Planning

Group (TPG) Atthe inception of he project TPG aC Strategy which

vas agieed with the Shire and the project sleenng commitlee and structured to comply vath the Shire's
Policy and C¢ {TPG 2016a). The Shues

Commurvly Engagement Framework dravs from the i iation for Public

({IAP2) and i five levels of induding

= Inform —to provide the public v.ith balanced and objective information to assist them in understanding
the problem, alternatives, oppartunibes and/er solutions;
« Consuit—to obtain public feedback on analysis, altetnatives and/or decisions;
o Involve —ta work directly vith the public throughout the process to ensure that public concerns and
Xrations are i and
+  Coltaborate —to partner vith the public in each aspect of the dedision induding the development of
alternatives and the identdfication of the preferred solution; and

« Empowver —lo place final decision making in the hands of the public

Stakeholders identified in the strategy veere broady grouped as follov:s:
»  Shire of Broome Council and Staf,

= Project Steeting Commttee;

. and service

« Alffectedlandovmers and lessees;

«  Yawuru Prescnbed Body Corporate (PBC) and other Aboriginal organisalions;
« Community interest groups, and

«  Local residents and the broader community.

Akey part of the pioject delivery was twvo i in Juty and
August 2016. The first of these vas an information farum, and the second a CHRMAP vyorkshop.

The Shire employed the folloving metheds to promote the Project, the Informatian Forums and Workshops

oniine:

= A dedicated CHRMAP webpage was established on the Shire’s websnte vith relevant project
information. Community members could use links lo download the CVS document and there vras a
Frequently Asked Quesbons handeut developed for the CHRMAP. A contact name and numbei for a
Shire representative who could be contacted to dscuss the project was provided.

a  Thei jon sessions and vere under the ‘Latest News' section on the front
page of the Shite vebsite and in the ‘Have my Say' tab which is used to inform the community about
malters where public input is sought.

«  Theil ion sessions and vere icised on the Shire's Facebaok page on 5 July, 14
Judy, 20 July, 5 August, 15 August, and 16 August 2016 {including photos from the first session).

Other information used to promote the ion Forums and was d by the folloving
methods:

Broome Townsite .
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«  Letters of invitation induding a FAQ Sheet were sent to 319 landowners wilh property dantfied as

being at nsk of cozstal hazard in the CHRMAP and 17 organisabons identfied as being key
In the Broome C inthe C Stratagy)

« A Meda Release vas dstnbuted on 4 Juty 2016

» Thentormation sessions and watkshops were promated in the ‘Sture News' July and August 2016
edtions The ‘Shire Nevs® is incdluded as a fu'l page in the Broome Advertser and distributed via an
emal list

» The Sh'te’s Director D opi Services was i on ABC Rada an 8 July 2016

«  Aposter vath dztalls of the Informaticn Ferums was dsplayed in the Broome Puttic Library and on the
notice board at the frant of the Shire Adminstraton Office

251 Infarmation Forums

The Infarmation Forums vere held on Wednesday 20th July 2016 and vere scheduled al imes that would
allows a broad ¢ross-section of the community to attend (between 1-3pm and 6-8pm respectvely) These
Sessions were an opportunity to provide an

«  Ovewview of Coastal Planring Polioes in Westem Austia®a;

+  Overview of he Broome Coaslal Vulnerabidy Sludy {CVS):

«  Oveniew af the Broome CHRMAP process:

+  Quthne an how community members can be invoived in the CHRMAP pracess. and

. O for and to ask g
Atolal of 19 bers and attended the day sessions and a tota! of 12 altended
the night session Dunng the Infarmaton Faium the Shire, Bard Australia and TPG presented key

and from the ity or ak 2 d viare dto

meet with Shire staff to discuss their issues further.
2.5.2 CHRMAP Workshops

The Workshops vsere held on Tuesday 16th August 2016 and were scheduled at tmes that woud allow a
broad cross-secton of the commundy to attend (between 12 30-3 30pm and 5 30- 8 30pm respectvely)
The vaorkshops veere structured to ensure the viewporints and values of the community could be cons:dered
inthe CHRMAP A sefies of tasks designed to inform the nsk process were with
community members, providing the opportunity lo

« identfy key coastal i that hold . social and value;

« dscuss consequence scales far the identfied coastal hazards,

« define risk tolerances lo Lhe icentfied coastal hazard risks, and

« discuss adaptation options that coutd address the risks

Atatal of 15 community and stakeholders attended the day sessions and a total of 2 attended the night
session Duning the Workshop the Shire, Baird Australia and TPG presented key informaton and guided
parucipants through a sefies of table-based exerctses

The outcomes of the woikshap exercises were used to define the coastal assets in each of the coastal
and the for the and ity of coastal hazard impactng on

_Baird.
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= Shire of Broome Commundy Piofle

»  Shite of Broome Economic Profie

o Shite of Broome Enviranmental Piafile

«  Shite of Broome Stralegic Community Plan

o Shire of Broome Corporate Business Plan 2015 - 2019

o Planning and Devetopment (Local Planning Schemes) Regulations 2015
«  State Planning Policy 2.6 State Coastal Planning Policy (WAPC)
« State Planning Pokicy 3 4: Natural Hazards and Disasters (WAPC)
«  Shire of Broome Local Planning Strategy (2014)

«  Shite of Broome Chinatawn Development Strategy (2012)

«  Shite of Broame Local Planning Scheme No 6

«  Shite of Broome Old Broame Development Strategy (2014)

«  Shire of Broome Cable Beach Development Stialegy (2016)

27 Profile of Broome
2711 Broome Community Praofile

The following infermation and dala has been detived from the Shire of Broome’s draft Communty Prafile
(AEC 2012a)

2711  Papuation

Broome had an esbmated population of 16,031 al the 2011 Census Based on a madest gravdh rate of an
avetage annual increase of 2 1% based an WA medium t

(WAPC 2005), Broome's papulation val grow to approximateiy 24,442 by 2031 In higher geavdh
scenanos, the populatan is predicted to grow to greater than 35,000 persans by 2031 Broome's
Commundy Profile prepared by AECgroup therefore recommends that futute planning of the Broome
townsite shoud cater for a total popuiahon of 45,000 peaple

Broame sarwvices a much larger populabon than just ts permanent residents due to Broome a/so being a
majot service centre and atiraction for toursts and transient workess alike Tha seasonaty of tha tourism
induslry also means that Lhere are significani luctuatons betaeen the numbet of vistars in Braome dunng
the peak seasan and the This to an addtional 2,617 vistors in Broome
every day during peak season, an lop of the average annual number of 3,488 daty visitors, thereby
Increasing pressufe on exishing infrastructure and the coastine

The natute of Broome as a service centre and tourist attraction means that theze is signdicant community
value and resutant deve'opment and infrasttucture pressure placed on the Broome coastine

2712 DuelinaPioiectans

Ithas been estimated that Bioome wAll require a total of 9.200 dwellings to accommadate its futute
The ion wel require 1,723 new
dweilings between 2011 and 2021 {lo a total of i 8,771 tokal Luplo
3.207 new permanent dvekings by 2031 (approximately 9,300 total dwellings) Ths increase in deellings is

Brocme Townsae -
Comsimi Hazard Risk Managument ar Acapisin Pian I -
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them in future planning periods The Communty Engagement Report (TPG 2016) is induded in Appendix
A

2.5.3 Identified Assets

Assets identfied thiough the and vere broady L inta

. Social and Fot each of the assets the communty and stakeholders
provided a statement to explain their funclion service or value The compiete asset kst is presented in
tables in Appendix A by Coastal C further in Section 4)

254 Internal Engagement

The project team astrong swith the Shire the ptoject to obtain all
te'evantinformation let input into the CHRMAP Speciahist advice and review from the Department of
Transpart Coastal Group and the D of Plann:ng vias requited during the CHRMAP
davelopment

The CHRMAP C and Strategy vas to pravide structure to

tha intemal engagement mechanism and ensure that the community and stakeholders were informed and

actvely and eflectvely engaged throughout the project Its purpose was to'

«  Provide an understanding of the purpose and intent of the CHRMAP,

«  Dafine the project structure, key roies and responsibiies of the Consutam Team and the Shire 2'ong
with commun cabon protocals;

« Establish guidng and

«  identfy key project stakeholders,

» Establish an apprapnate community engagement approach, teo's and techn'ques,

»  Outiime the engagement and communications schedule,
»  Acknowledge poiihcal sensibyiies and provide an approach to dealing with user group conflict and

«  Eslabiish a feedback mechansm

As vall as the with and the project team
conducted an internal workshop vath Shire staff on 21 Seplembet 2016. The fu! day wwoikshop mvolved
fram D 1 i . Planning, Parks and Assets and was a

forum to promate understanding and support of lhe CHRMAP process. as well as share insights from Lhe
people who operate in key areas Lhat the CHRMAP wil apply to going lonward

2.6 Existing Planning Controls

Th's sechon was provided to the Steenng greup as an earlier project deiverable detaling Planning Issues
(Baid 2018a) lI's in full here as ta the CHRMAP.

A summary of the Broome township planning sethng based on commundy, economic, census and
enviranmental profie data sources is presented Folowaing this, a review of the Shae's Statutory and
Shategic Planning documents is presentad, with a paraculas focus on coastal planning and management
and identification of Lhe key issues in the cantext of the CHRMAP process The following documents are
induded in this review.

__Baird.
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inresponse ta the permanent res:dental popuation gravth Broome is expected to expenence over the
coming 20 years

2713 Commundy Infrasiryctute

AECgroup condude that Broome has an of f to seivice s exrsting
residert This vath the influx of touris and transient workers, puts
on this Lack of and to the provision of
inftastructure canimpadi an future growth. Infrastruciure in proximdy to Lhe coast wail need to be carefully
plannedn line vih the i vathin the CHRMAP,

27.2 Broome Economic Profile

The foloving informabon and data has been derived fram the Sture of Broome's draft Economic Profile
prepared by AECgroup in Novembet 2012,

Broome has histarically been reliant on the tourism industry and the spinoft economic benefits of this
industry refating to constructon and transport industries Other industries related to the coast indude
fishing (includng pean! fishing) and offshore mining C ate a'so ished within the
Broome Toan Centre area and Chinatown. vduch is located in dose proximdy to Lhe coasl Al of these
induslries have the potential to be impacted by coastal piocesses due to Broome's location on the coast,
being susceptible to bath storm surge and coastal erosion plocesses

Thetelore, whie ic growth and ion shoud be tor Broame, carefu planning
needs to be undertaken into the future Iocaton of development vith respect to ateas that are sensitve to
coaslal processes

2.7.3 Broome Environmental Profile

Essental Ervironmental were engaged by lhe Shre of Broome in 2012 to prepare an Environmental
prefie o infatm the preparaton of the Shire's Local Planning Strategy. A summary of this document and its
relevance to the preparatian of a CHRMAP for the Broome townsde is provided below

2731 Cimate

The dimate of Broome Is characterised by two primary seasons, the wet season and the dry season, with
twa shorter transdional periods in between. The dry season accurs from May to October and is typified by
sunny days and cooler nights The ‘tropical summer’ is characterised as a wet and hot season and extends
fram November thiough to Aprl. Aimost 90% of the dislrict's annual rainfall falls within this period and
stormwates Aooding and drainage issues are most likely ta be prevalent within thss season Tropical
cydones can occur during the wet season manths  Since 1910, there have been a reported 22 cyciones
that have caused ga'e farce vinds at Broame On average, this equates to one every four years

2732 Bodveisty

The coastine around Broeme induding areas of Roebuck Bay is knawn as the Yawuru Conseryation
Estate {YCE) and is Crawn Reserve jointly vested in the Yawuru RNTBC and. in areas wilhin the Broame
townsite. the Shire of Bracme The YCE protects areas of imporant vegetaton induding the mangroves
wilhin Roebuck Bay and the vegetated dune system

Brocme Toaraas Sie,
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The coastal manne environment of Broome pravides an important habdat for many manne and bird v.ildde,
indluding whales and turles and many migratory birds which are afforded protection under the
Environment Protection and Biodversity Conservaltion Act (EPBC Act, 1999)

Theie are tvwo ywetiands within the Shire that are of i i and afforded ion under
the EPBC Acl They are Eighty Mle Beach and Roebuck Bay These wetfands provide critical habtat to
the regon’s fauna, induding many spedes of migiatory hirds. The Roebuck Bay site is south of the
Broome tovm site study area and is 2 RAMSAR site, ised by the of C ion that
focuses on the canservation and vise use of internationa'ly important webiands (Figuie 2.2).

Figure 2.2: Roebuck Bay RAMSAR site (Source: Roebuck Baﬁorking Group 2008).

Broome Tawnsite &
Coastal Hazard Risk Maragemart and Adaptabon Flan Ball'd.
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2.8.2 Corporate Business Plan 2017 — 2021

The Shire of Broome Corpatate Business Plan (CBP) has been prepared toimplement the skategies
contained in the Shire's Strategic C; ity Plan. The plan acapital program
for implementation of different projects through to the 2020-21 financial year andindudes the folloving
projects of note:

« Impement jetty to jetty revetment project (S4.2m in 2017-18);

« Boating Fadlities ~ Upgrades to Entrance and Gantheaume Point ($100k in 2017-18); and

Tha CBP is currently under review.
2.9 Summary of Existing Planning Framework

2.9 Planning and Development {Lacal Planning Schemes) Regulations 2016

The Planning and Development (Local Planning i 2015 (the i were
by the State to ensure a i structure, format and approach to local
planning schemes across the state of Westein Austiafia.

The Regulations contain ‘deemed pravisions’ being Schedule 2 of the Regulatons and these pravisions
automatically apply to all local government planning schemes througheut the State and supeisede
colrespondng provisions of these schemes. The deemed provisions were formally incorporated into the
Shire's Local Planning Scheme No 6 (LPS6) through a basic amendment which came into force in August
2018

Sehedule 2 of the Regulatons conlain provisions relabing to various planning mechanisms wich have
varying degrees af ication to i i ion approaches for coastal processes. The planning
mechanisms avalable in the Regulations are examined below.

2.9.1.1  Local Plannina Policy,

Division 2 of the deemed provisions relates to the preparation of local planning palicies. A lacal glanning
policy may apply generally to the Scheme area or deal with a spectfic dass or dlasses of matters.

In making a detesminabon under the scheme, the Shire of Broome must have regard to each relevantiocal
planning policy. to the extent that the policy is consistent with tha scheme In addition to introduding new
policy measures to be considerad vithin the Shire, a local planning policy may also vary existng deemed-
to-comply provisions of the Residenhal Design Codes, where it is considered apprapiiate. In the context of
coaslal hazard and risk planning, alocal planning policy coud introduce addtional dzsign requirements for
development, such as elevated habitable floor levels, addtional setback requirements and other relevant
matters to ensure coastal hazard issues are i to within the planning

2812 Structure Plans and Activity Centre Plans

Part 4 of the deemed provisions relates to the preparation of stiucture plans while Part § relates to the
preparation of Activity Centre Plans. A structure plan (or Activity Cenlre Plan) may be prepared for a
spedfic area if:

{a) the areais:

Beoome Towntiie
Coastal Harard Risk Management and Adaptation Plan
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2733 Surface Water Drainage

“The managemenl of slormyater viithin the tovmsite of Broome is a key consideration due lo the high
rainfall events in the et season and the senstbve nature of the surrounding envirenment

The seasonal high volume of rainfall tunoff either flovs to the west tawards the dune system along Cabdle
Beach, or towards Dampier Creek mangroves in the east.

Other issues assodated vath stormyvater runoff is the potential impact for nutrient exportation inte the
sunounding sensitive vater environment, induding the potential to contribute lo a'gal blooms within
Roebuck Bay.

2.8 Corporate Govemance Framework
281 Strategic Community Plan

The Shire of Broome Stategic Community Plan {SCP) 1s the overarching stiategic plan providing guidance
far the governance of the Shire for a ten year period The Stratege Community Plan has been informed by
the Broome 2040 ity visioning / i progiam facilitated by the Shire. The SCP
informs the preparation of a Coiporate Business Plan which alocates priorities over a four year peried and
through this, the 2nnual budget guiding on different within the icipality. Itis
therefore an importanl consideration in the preparation of a CHRMAP far the District

The Vision identried for the Shire of Broome is’

“A lhriving and friendly communiy thal recognises cur history and embraces cukural diversity and
‘aconomic opportuniy, whist nururing our unique naltural and buik environment. ™

This vision is supported by four goals, including the folloving goal relating to the environment and cultural
heritage:
“Help to prolect the naltural and buik environment and culural heritage ™

Of nole, the SCP includes outcomes of a communtty survey, vhere the communtty nominated 'beaches
and coasliine’ as the secand most valued characteristic for living in Broome after 'Lifestyle’

The SCP also (dentifies the next big projects that the community wdsh to see happan over the next ten
years, Projects relevant to the CHRMAP development indude:

«  Chinatow.n redevelopment;

«  Construction of a safe boat launching facdity;

«  Marina development;

o Jetty to jetly and foreshore

« Enhancement of the Cable Beach precinct,

» Redevelopment the Tovin Beach precinct and

» Upgrading and relocating the airport.

The document notes the need to protect, manage and enhance the Shire's coastal environment as a
signficant asset and key attractor to the region.

i Baird.
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1. all or part vathin a zone that is identified by the scheme as being suitable for urban or industrial
development, and

i identified in this Scheme as an area tequiing a structure pian to be prepared before any future
ivision of I8 or

(b) a State Planning Policy requires a structure plan to be piepared {or the area; ot

{c) the Commission considers that a structure plan for the area is required for the puiposes of orderly and
proper planning

The relevant decision maker of ision and P ications wathin a structure plan area must
have due regard to but is not bound by a structure plan. A structure pian therefore does not have the full
force and effect of the scheme Once adopted, a structure plan which identfies zoning and land use
permissibilty, would need to be normalised within a scheme by vy of a scheme amendment, 1f the zoning
and land use permissiblity is to have statutory weight

2913 Local Develooment Plans

Regufation 47 ol the Reguations piovides for the preparation of local development plans (LDP), which
states

‘Alocal development plan in respect of an area of landin the Scheme area may be prepared if —

{a) the Commission has identified the preparation of a local development plan as a condition of approval
of a plan of subdivisian of the area; or

{b) astructure plan requites a local development plan to be prepared for the aiea; or

{c) an activity centre plan requires a local development plan to be prepared fer the area; or

{d) the C ion and the local il that a local pr plan is required for the
purposes of oiderly and proper planning*

2914 Soecial Contid Areas

Special control areas (SCA) may be estatiished within Part 5 of lhe medel scheme provisions. SCAs are
typically putin place to establish special provisians to taiget a single issue or related set of issues often
overlapping zone and reserve boundaries. The provisions of an SCA vvould establish the purposes and
abjectives of the SCA, spedfic development requirements and, if relevant, referral requirements to relevant
agencies. A SCA could therefore be established within a scheme to comprehensively addiess the spedfic
development issues associated with land prane to coastal hazard and risk issues.

A SCA vould be delinzated on the scheme maps by way of line work, which could folaw the extent of
mapped areas known a be prone to storm surge and or coastal physical piocesses (eiosion, sealevel rise
allowance).

2915 General Development Piovisions

Part 4 (Clause 32) of the model scheme has isions for the of site and
development requirements in addition to those set autin the R-Codes, activity centre plans, local
development plans or State and local planning palicies. General go isions could i

S Baird.
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set aut general development requirements relating ta areas subject to coastal flooding and / o coastal
processes However, it Is considarad that gven Lhe speafic nalure of coastal ssues, induding the varied
locational extent to vhich t may affect fand vathin a dstrict, speafic development requirements would more
appraptiately be estabished within a special control area as opposed to general development provisions
within the scheme.

2916 Exemotions from planning aooraval

Regulation 61 of the Regwations speciies works and land uses thal ate exempt fram requiting planning
apptaval

The folloving outiines deve'apment for which development appioval is nottequired pursuant to this

reguiaton

= the carying out of wotks that ate wholly located on an area identified as a reg'onal reserve under a
regon planning scheme (not applicalle to the Stere of Broome),

+  the carrying out of internal burlding vork wduch does nat matenally affect the external appearance of
the buiding provided that the bulding is not aflorded statutory heritage protection,

« the erection of extension of a single house provided thal the single house I1s not afforded statutory
hemage protection,

« the erechon of extension of an ancilary dweihng, outbulding, extelnal fixture, boundary wal of fence,
patio, pergola, veranda, garage, carpart of swamming pool on the same lot as a single house cf a
grauped dwelling d the R-Codes ate applicable provided that the development is not located in a place
that is afforded stalutory protection,

» the demolton of a single house, andtary dweiling, outbulding external fixture, baundary wall or fence,
patio, pergola, veranda, garage. carport of swimming pool provided that the sing/e house of other
structure 1s not located in a place thal is afforded stalutory hentage prolechon,

«  temporary works which are in existence fos less than 48 hours, or a langer petiod agreed by the local
government, in any 12-manth period,

« the erection of i of an n specific ci

« the erection of inslallabon of a sign in specific citcumstances.

» the cairying aut of any ather works specified in a local planning policy af loca! development plan thal
apglies to the development as warks that do not require development appraval,

= the carrying out of works of a type identfied elsewhere in this Scheme as works that do not require
develapment approva

This rs a cansideration of the CHRMAP process, as it has the implicahon Ihat certain development may ba
estabished within an area aftected by storm surge of coastal processes without the requirement to obta'n
planning approval However, there are ways of controling this issue to some extent For instance, a local
panning policy af local develapment plan cotdd vary the deemed-to-comply requirements of the R-Codes
to put in place addtional design requirements that may trigger the requirement far planning approval
Secondly, a Special Cantrol Area could be established over land affected by coastal pracesses of storm
surge, which would lrigger the requirement for the prior planning approval to be abtained from Lhe Shire of
Broome, including the requirement for the priof planning approval to be oblained for exempted
davelopment.

Beicone Tomnane .
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Has statulary wesght of the lacal planning
schame

Can defineate a kne on the map thal
carrespands with the extent of the
dentfied coastal issuels

General Developmerd  May eslabish developmenl pravisians Due o the ungue nature of coastal

Provisions. relaing o coastal hazard and nsk issues  hazard and risk issues and the varied
locational extend of the issues, i is
cansdered thal development pravisions
would more eflectively be deal with by
way ala SCA as apposed to a general
developmend provision of the scheme

Ct the mechanisms listed in Table 2.1, a Lacal Planning Palicy and/or special control area {SCA) ate
considered the most suitable to address caastal hazard within the planning framework

The Shite of Biaoma 15 In the process of impiementng a Scheme Amendmant to insert a Speaal Control
Area (SCA) covenng all properties impacted by caastal hazards to the year 2110 (as defined through the
CVS). The SCA was supported by Councd and publicty advertised in November 2016

The CHRMAP supports the SCA by ptoviding detailled assessment of the coastal hazard nsk fof properies
witlvn the SCA extents It also outines the preferred coastal adaptaton strategy for tha coastal
compaitments atound Broame and makes recommendatons for mitigating coasta hazard nsk in future
planning penods Coastal through the CHRMAP wil be indluded
in a Local Planning Policy to luncton alongs:de the SCA.

2.9.2 State Planning Policy 2.6: State Coastal Planning Policy

State Planning Policy 2 6 - State Coastal Planning Policy (SPP 26) and assacialed quidelines have been
prepared ta gde deasion maling and policy in telahon to planning along the Slate's coastine

SPP2 6, pravides policy on the ofan [{ hote reserve, which acts as a coastal
buffer to accommadate coastal prlocesses as a result of coastal erosion and fisk or storm surge inundaton
in future glanning petiads

SPP2.6 seeks to ensure coastal hazard risk management and adaptation planning is establ.shed to guide
the location and fosm of development along the coast The policy estabiishes a hierarchy for

caaslal hazard and nisk adapiation planning The adapiaton measures ol Avoid, Planned of Managed
Retreat Accommodate and Pratact are to operate on a sequental and preferential basis staring with aved
as parl of the caastal hazard nsk management adaplahon planning piocess

The State Caastal Planning Policy guidalines were intraduced ta suppart draft SPP 26 These gudelines
identify a tange of ongoing tisk and planning that may be in
the of lacated within an area known 1o be subject to starm suige risk
ot coastal erosian hazard The guidelines estabish a process for undertaking CHRMAP, as follows

1. Eslabish the context;
2 Undentake a risk vulnerablty assessment.

e Baird.
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The statutory panming mechanisms avatabie to address coastal hazard in Broome are summarised in

Table21

Table 2.1: y planning i ilable to address coastal hazard in Broome
Stahrtory Measure Advantages Disardvantages
Stnctire Plan Can addtess localion specific issues i e Does not have tha force and effeci of the

idenification of coastal physical selbacks
and areas affected by storm surge

Scheme. Decisian makers 0 have dus
regard only.

Carnot spaaty fenforce budt farm
cequiements

Lecatian specific only and herefore
cannat address coastal hazard ssues on
a broad scate

Generaly requies the 1and 1o be
appropriately zoned la tequite the
preparation of a structure plan

Local Davelopmant  Can spacify bust form requirements lo

an

addrass locabion specific coastal hazard
1ssues i.e increased sethacks, mirmmum

Locaton specific only and therefore
cannal address coastal hazaed issues an
abroad scale

habitable floar leve's et
Has stahdory weight of the local planning
rrere

Can vary ‘deamed-to-camply’
davelopmenl requirements

Local Parning Poicy  Can address coastal hazard and risk
msues at a distric] (broad) level andfor al
alocation specific level
Can include mapping of coastal hazard
issues wih flexibdty lo update mapping
as and when amendments are requred to
be undedaken
Has statutory weight of the local planning
scheme
Can vary deemed-to-comply’
development requirements

Specl Corvol Area SCAs may estabish specfic provisions to A scheme amendment would potentially

address a speafic issue such as slam nead to be pragressed every tma
surge and or coastal processes magping of the coastal issue 1§ amendad
SCAs can broadly address unque issues  and/or updated
Ihat extend across muttigle zones and / or
resanes.
Brocme Townens B C} d
Comste Hazud Fak Muragumiart and Adapiston Pln alr o
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Determine the Iikelihood of the hazatd eccutnng.
Determine the consequences,

Evaluate the tisks,

Setin place adaptabcn managemen measures, and

N o aow

Undertake manitoring and review

This pracess is shawn on Figure 23

Figure 2.3: Risk and jon Process Fl t {Source WAPC 2013)

Section 77 of the Planning and Developmem Acl 2005 requites that local governments when preparning or
amending alocal planning scheme, to have due tegard lo televanl State pdices and guidetines such as
SPP2 6 and s associated gudelines and State Planning Policy 3 4

29.3 State Planning Policy 3.4: Natural Hazards and Disasters

State Planmng Policy 3 4 - Natural Hazards and Disasters (SPP 3 4) was prepared ta ensure that land se

panning apprapnately considers the nsk of natural hazaids and dsasters It addresses storm suige as well

as arange of ather hazards. including ovedand floodng With respect to overland flooding events. SPP 3 4

requires that

«  the 100-year average recuirence interval averiand fload event be usad as he defined flood eventin
telation to the assessment of pioposals

Whie SPP3 4 identries a 100-year AR event far storm surge, the policy a'so references SPP2 6, which
requres regard o be gven 1o a 500 year ARI storm surge evenl

Wih respect to storm surge, SPP 3 4 further states wath resped to cydonic adwvity and starm surge
= Where storm surge studes have been undertaken and show that inundaton may occur, new
pamanent buidings should be constructed to take account of the effects of storm surge (induding
wind and wave set up)
« Inareas where stomm surge studies have not been undertaken, but evidence is avadable to
to . any shaould be by stud.es
thal demanstrate inundaton wil not occur

::L::-w-w-«-w_u.m-»- R e Baird-
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For coastal matters SPP2.6 is to be vieved as the higher erder and prevating policy, and the inundaten
extent assodiated vith the 500-yr AR event far storm suige is required for luture plannng purposes.

Itis noted that 1he Department of Planning has programmed to review SPPJ 4 as a priority.
294 Shire of Broome Local Planning Strategy (2014)

The Shite of Broome Local Planning Strategy (LPS) sels out the medium to long teim planning direction for
the Shire d’slrict over a 10 to 15-year period

One of lhe princpal objectives of the LPS is to facilitate the development of the Bioome townsite as the
principal cenlre in the Kimberiey, vith a view ta it developing into a liveable regional ity of between 25,000
and 35,000 permanent residents by 2031 In delivering this objective, the folowing strategies are relevant
to this study:

= Cluster retal, employment, recreational and other activiies vathin the towmsite to minimise the need to

« Underake a Biodiversity Strategy and Coaslal Vulnerablity Study.

=« Specific lo Chinatown, the LPS identfies the lollowing strategies to support the developmenl of retal
and commerdal activity vithin the Broocme townsite:

«  Revitalise Chinatown as the primary centre with a focus on retail, commercial and entertainment uses,
as considered in the Chinatavwn Development Strategy

«  Promote and amix of i . tourism and resi; P south of
Fredenck Street and east of Herbeit Street to provide a supporting role to Chinatown.

«  Expand the tavn centre west of } y Streetto existing office, residential and
entertainment uses

« Promotz and encourage development along the north side of Fredarick Street as showrooms and
bulky goods retail.

295 Shire of Broome Local Planning Scheme No. 6
2951 Overview

The Shire of Broome Local Planning Scheme Na 6 (LPS 6) is the principal statutery planning decument
which imposes requirements in relation to Jand usa and development vithin the Shire. The conversian of
LPS 6 to conform with the recently introduced modal scheme provisions within the Planning and
Development (Local Planning Scheme) i 2015 vas in the Gazetta and
came into effect on 5 August 2016

LPS 6 addresses the issue of ovetland fieading by definttion of a special contral area, spacifically Special
Control Area 4 — Flood Prone Areas (SCA 4). The objective of SCA 4 is to 'minimise flood damage, ensure
off-site impacts on adjoining land and receiving water bodies is limied, and to manage drainage for
development’

Specifically, SCA 4 is applicable to the folloving areas:
(a) Chinatown and areas immadiately viest of Broome Road;

{b) Billingurr — Lots narth of Pear| Coast Road an Lulfitz Drive and Sands St
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Broome and s locatian on the edge of Roebuck Bay ecreates challenges for outward giowth of the
Centre

«  Heritage and building height restrictions {due ta the cunent locatian of the Broeme Internatonal
Airport) a'so limit the future growth potential of Chinatawn.

« The CDS acknowtedges that Chinatown is prone to flooding, due to its lecation on a peninsula and
being surrounding by tidal flats on three sides it notes that flooding of Chinatown is tidally influanced,
wath key risks being assodiated with storm surges or majar stormyvater events coinciding vifth high
tices.

« The flooding of key access roads into Chinatowm is raised as a significant issue by the CDS.

« The CDS recommends that “planning policy needs to support Chinatown as the prefeired localion for
high order aclivities such as corporate regional headquarleis, destination retad, specia'ist retal and
services, and enlerlainment functons.”

s Tha CDS identifies lhe core retal precinct for Chinatem being the street block bound by Short Stieat,
Dampier Temace, Napier Terrace and Carnarvan Street Addional retal surraunds this street block
with mixed use precincts, short stay accommadation and open space forming the remainder of tha
Crhinatavn development area

» The CDS acknorxdedges the challenge of achieving activahon of streetscapes within Chinatown whie
also requiring higher finished floor Jevels of tenancies to protect against fiooding

» Some of the actions in the Concept Plan incdluded as part of the CDS are nav/taking place after the
Shite received $10 million from Royalties for Regions o revitalise Chinatown.

With respact to natural resource and the identifies the i to
prepare a Coastal Hazard Risk Management Adaptation Plan to identify measures to address possible
ricks to the envirenment from dimate change impacts

29.7 Old Broome Development Strategy (2014)

2971 Ouewiew

The Old Broome Development Strategy was piepared in response ta a strategy within the Shire's Local
Planning Strategy which recommends development strategies be prepared for specific precincts within
Broome. The Old Broome precinct is identfied as preanct 2 within the LPS. The Oid Broome Development
Strategy sets aut medum tolong term pianning diection for Old Broome over at 10to 15-year period.

The pnmary objective foi the Old Braome precinetis to ‘eslabiish it as a mixed use area vath an open form
of development that recagnises tha histaric character of the area Itis intendad that there be diversity in the
land Lse provided within the precinct to indude residential, offices, community services, tourist
development and limited retad and that the cultural heritage, recreational and tounsm values of the area be
malntained’

The Strategy indludes a Cancept Plan for Tovn Beach and the Conti Foreshore which covers the land and
foreshoie south of Frederick Street to Demco Drive. This section of the coast, is captured within CHRMAP
coastal compartment ‘Tovin Beach’ {Section 3.2.6) and the dominant coastal hazard for future planning
periods is coastal erosion. The area i land south of Bay
Apariments, down to Catalina's, Bediord Park, the Roebuck Bay Caravan Paik Site, lhe Lians Pioneer
Park and Apex Park.

)
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{c) Port Drive — lots in the southern portion of the Industry Zone; and
{d) Anyland below 6.0mAH.D.

Clause 6.2.4.3 of the LPS 6 states that the local government may impose conditions in granting planning
approval for development and land use on land within SCA 4 relating to any of the following matters:

(a) buiding floor and fil levels (absolute minimum fil level to be 5.3m AHD and minimum floor level of
57m AHD;

=4

(b) fil or drainage requirements and financial contribution to drainage works;
{c) limitations / reslrictions on flling in areas required to hold stormvrater,

{d) location, construction style and/or arienlation of buldings on site;

{e) densily and sita cover;

{) landscaping and open space;

{g) location and style of fenang;

{h) lotaccess requirements; and

{i) the type and location of on-site effluent dsposal systems.

LPS & does not contain any other provisions relating to storm surge of coastal physical setbacks. Hovever,
the Shire of Broome is in the process ot ij ing a scheme which seeks tointroduce a
new special control area (SCA) relating lo areas vithin the dstrict that are ether affected by sterm surge
and / or coastal processes such as erosion. The puipose of the SCA is to act as a lrigger ta indicate to
Shire decision makers and development proponents Lhat the area is considered to be at risk of coastal
processes and hence that coastal hazard risk management and adaptation is required in accordance w.ith
SPP26.

Clause 5.12 of LPS 6 relates to lhe encouragement of Broome-style architecture within the Town Cenlre,

Local Centre, Mxed Use, Tourist, Service Ci and Zones. This it style
promotes low scale buldings, however does not specifically dscuss the requirement fot raised habtabie
floor levels to deal vith the local floeding ar starm surge The B tyl il

requirements may in part ba non-compahble fram the need to protect habitabie buldings frem the impacts
of flooding and storm surge, particularly in Lhe Broome Town Centre precinct, most prone to flooding

2.9.6 Chi D (2012)

The Chinalown Development Strategy {(CDS) was prepated by Hassell for the Shire of Brooma in June

2012. The CDS i a vision and slrategy to provide a non-statutory framework to

guide future decision making with respect to the ongoing development of Chinatov.n. Key considerations

identified in the CDS that ate relevant to the CHRMAP include:

« Chinatovn’s ongoing ole as the central business dstnct for Broome is challenged due ta its fringe
location on the shore of Roebuck Bay. Access Is only possibie from Lhe veest, vhich leads to
congestion during peak periads. Chinatown is alse no lenger central to the groving population of

_ )
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The Strategy cites a number of environmental management concerns that are televant for CHRMAP
process and recommends the foflosing actions:
1. Upgrade to the drainage network and the treatment of the starmvaater before it is released into
Roebuck Bay in line with Better Urban Water Management Principles and the Shire's Starmwater

Management Policy,

2 Inhoduce erosian and control at locations alang the length of the
foreshore, induding the diffs located along the caravan paik site;

3 Constiuct a revetment to prevent further erosion of the pindan diffs on the north side of the dd

jetty, which could incorporate tiers in the form of an amphitheatre that could be used as sealing for
viening Starrcase to lhe Moan, and
4 Remedate the dunzl swale between the beach and housing on Demco Drive in consultation with
Yawutu
2972 Kevlssues/Recommendabions
1. CHRMAP to identfy appropriate adaptation measures to respand to the identified risk of coastal
erosion processes within the Old Broome precinct

2 Review appropriateness of concept pian for Town Beach and Conti Foreshore in the context of the
findings of the CHRMAP vith specific focus on ions relating ta i and infil
development.

29.8 Cable Beach Development Strategy (2016)

2981 QOverview

The Cable Beach Development Strategy (the strategy) was adopted by Coundd in Juy 2016 The intent of
the strategy is lo inform future reviews fot the Shire’s Strategre Community Plan and Corporate Business
Pfan. The strategy shall also be given due regatd by decision makers in assessing development within the
Cable Beach precinct by vay of Clause 4.42.1 of the Shite's LPS8, which states wilh respect to the Tourist
zone that ‘development shall be consistent with any relevant endorsed davelopment strategy and any
relevant design guidefines’.

The stiategy provides guidance vith respect to the location of land use, buill form requirements, the
mevement network and the public re?m. The issues and implications of the strategy in relation to the
CHRMARP study are dscussedin fuither detad belaw..

2982 LandUse
The strategy provides further guidance with respect to locating specific land uses within the precinct, which

is primarily zaned ‘Tourist’ under the Shire's LPS6 Inidenbfying preferred land uses, Lhe strategy seeks to
activate prionty street frantages alang Sanctuary Road and Cable Beach Road West

Following review of the Coastal Vulnarahility Study, it is noted that portions of the Cable Beach Precinct
that are zoned for Tourist land uses have been identified as being impacted by coastal ercsion over the
planning timeframe.

2983 HBultForm

The stiategy indudes buit form provisions to guide Lhe form of development viithin the preanct These
provisions primarily deal vilh promating high quality tourist accommodatian vith the ability to establish

.
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s in a vay that does not jeopardze the primary tounsm
tuncton of the precinct.

The Strategy nates that coastal hazard nsks are present and that future development must be planned in
with the of the Broome Townste CHRMAP

2984 Mosement Netwark

The precnct is currently serviced by Cable Beach Road West in the south and via Sancluary Road in the
narth The Strategy identfies that these roads would continue to operate as the primary mavement netvaork
to and from the precindd The strategy a'so flags the potenhai to estabish new road connections betvaeen
the Precinct and Chinatowm once Lhe Broome Internabonal Airport relocates to a site out of toan

Itis noted that in/estigabion inta the reconfiguration of the ear parking at the end of Cable Beach Road west
is cansidered as part of the stra’egy However, this cat patking area has a'so been idemtfied vathin the
CVS as being prone to coastal erosion piocesses The Stialegy acknowdedges ths and recommends a
detated Foreshore Master Pian be prepared, vich vl considar the feasiblily of all concepts and align
wath the CHRMAP outcomes

2985 PublcReam

The pubiic realm’ focuses primarly on Public Opan Space and communty buddings and facities The
Strategy identffies that the Suif Life Saving Club (s one of 8roome’s most popular and well attended
sporiing faciblies and considers the potential for the aging dub infrastructure to be replaced and
redeveloped

The Stralegy also identrfies the need to Improve drainage infrastructure to manage periodic Inundabon
frem storm water runoft

Addtional faciibes have also been identdied by the community as a pnory for the foreshore. such 2s
shade, lables, seating, walet fountams and batbecues

2986 Coaslal Hazard Risk

The stralegy does acknowledge thal thete is a need to manage coastal hazard and nsk within the preanct,
with the current and futuie eros‘on of the diffs alang lhe Catie Beach Fareshare the pnmary concern
{discussed in detad in Section 3 2.1). Coastal protection works aie likely lo be required ta stabise lhese
diiffs should il be identfied Lhal existng assets at risk are to be protected The document acknovledges
thal the CHRMAP pracess wil identfy and prioibse methods to mitgate ot adap to coastal hazards vathin
the precinet, and influence how development proceeds in affected areas

2987 Kevissues/Recommendatons

1 The CVSidentfied thal portions of the Cabe Beach foreshore area are at nsk of inundatian as a
1esult of catchment based flaoding associated with severe cydane events The stralegy identfies
the need taimprove drainage infrastructure to deal with inundation as a tesult of ramfall runotf

2 The CVS also iderbifies that partons of lhe precinct vall be subject to coastal erosion processes,
Induding portions of the preand zoned for Tourism land uses and also areas identified for
cammunity and recreabon uses, induding the exisbng car parking area at the end of Cable Beach
Road Wes!. the Surf Lifesaving Club {maated for and Zanders
{refer Secton 32.1)
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2.12 Consideration as to the use of private seawalls

This secbon examines the key issues and considerations relating to the use of private seawals vathin the
Shite

From tme to tme. the Shire may receve from the o
prvate seawals on private property to protect assets frem the nsk of coastal processes This may be
necessary partcu'arly in instances where the Shire 1s nol proposing to construct a seawall within the
caastal reserve, such as in sechons of Town Beach

Within Westetn Austta'ia, # is rare for private property ta have a boundary that directly abuts coastal
waleis, gven it is slandard practice to have a coastal foreshore reserve in public ownership However,
there are a numbei of instances within the Shire where private lots abut coastal waters duectly, with no
foteshare reserve in behween The Roebuck Bay caravan patk and a numbet of properbes north of Town
Beach are examples of such properties

Therefore, it may te possibe that the need to buld a seavall to protedt private property anses within the
Shire Tha Shire shoud give i 1a the palental i with the constructon of
prvate seawals induding. but not hmred to

1 The patential fat the seavall to impad on coaslal processes on the vider coastine and adjacent
piopeities, in partcular, the potental for coastal erosion and/or accretion to be exacerbated on
either side of the seawall,

2 The needto develop a coordnaled plan te ensura consislency in seawall alignment. des:gn and

to protect private property,
The need to maintain public access to the coastal foreshore vihese app'icable,
4 Public labfity 1ssues where an indvidual seawall is constructed withn the coastal foreshore

resarve
§ The needto estabiish legal mechanisms lo ensure the and future ate
tesponssible fat the ongoing repair, jon, and

6 The potental for Itigious acton from prvate landowners d the privale seawall fads to protedt assets
approved by the Shire; and

7  Experbse of local government stat in assessing the suitabity of praposed structures and potenbal
tesoulce jaled vith angaing mai i fans of seavals

The Shire also needs lo consider potental imphcabons if it takes the posmon to refuse permted
development or the construchon of seawalls on existng lreehold and zoned land A refusal of a
development applicaion may resultin a cosly process of defending the decision at the State
Adminstratve Tabunal (SAT)

Given the impiscations assodiated vath private seawalls identfied above, f is recommended that the onus
of justfying the sutabidy of a private seawall lo protect existing or praposed assets, rests solely with the
developerfandaaner. An appl:cant praposing the canstructon of a seawadl an private praperdy shoud be
required to prepare its ovn CHRMAP to ersure a process whereby the applicart apprapnately assesses
and accepts the level of risk assoaated with the proposal In particular, the appiication should address
matiers detaled in Section 5.7 of SPP2 & relating to coastal protectian works

Broome Touname 2
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3 The Strategy identfies the need for the CHRMAP to provide guidance with respect to adaptaton
strategies for the precinct

2.10 Key Elements (Assets)
The process for the identrficabon of coastal assets in CHRMAP is defined as fallovs

R 1s necessary lo idertidy all relevand asseis (sockal, economic. envionmen) together with ther
functions/services and vaiue thal will he assessed for the consequences of being mpacled by the coastal
hazards X is imporiant thal once the assels have been idenified. ther fundian/service and values reflect
the commuruty and slakeholder viewipori (WAPC2014)

Dunng the community engagement vorkshaps, a2 series of tasks were campleted by the paricipants
{community and stakeholders) to define the coastal assels asound Broome in Economic, Sodial and

i c wete asked to identdy lhe assets within coaslal campartments of
the study area and for each provide a statemenl lo explain Lheit function, service or value The ouicomes
werte reported in the community engagement report {TPG 2016b) vAuch s induded in full in Appendix A
Alst of the identified coastal assels is in Appendix A by Coastal and further
dscussed in Sectan 4

211 Success Criteria

The process the vay that the communiy use the coastal areas of
Broome There was a parhcular focus on the connecton that the communiy have to lhe coast and the
values piaced on these un:que natural areas The assets identfied in the workshop sessions (Appendx A)
and the value that people denved from them wese articulated, setting a basis for how the CHRMAP can
delver adaptahon responses that ase in keeping with cammunity expectations, as well as setting a basis
for how future evaluation of the effectiveness of the CHRMAP can be determinad

The Bioome 2040 cammunity visioning project used surveys to idenly the value of the beaches and

coastine Ifestyle aspects of Broome for the communty The value of Ihe beaches, coastiine and natural

a1eas that v.ere identified in Broome 2040 and reinforced thiough the CHRMAP engagement process

«  The prisbne ot unspodt nature of these areas and the dversdy of fiora and fauna

« The easy access to beaches and the coastine and this indudes being able to get to the beach in 5
minutes and also access in terms of being able to drive along beaches and the coastine, this relates to
enjoying the natuial environment and sense of isolation

« The different qualiiies and the vade range of expeniences possible and Cable Beach, Raebuck Bay
and Paint are

«  Theil central part of the vay of Ife and Ifestyle

« The remole and widainess quaes of the natural enviranment, the stunning beauty of the
enviranment together vaih the remarkable colours of the landscaps and ocean

The coastal asset values and functions summaiised in Appendix A and the values identfied in Broome
2040 can be used to measuie the success and effectiveness of the CHRMAP in meeting the communiies
needs in Lhe future

Brcme Tomnate =
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Fioma L itis thal wherever possitle, that a physical barrier such
as aseawal be constructed on pubiic property vathin an existing loreshore reserve rather than an private
property This will alow tha local govetnment {or othet relevanl body) to maintain contrd over the existence
of the seawall. whie the and costs vath the seava’l would be the

of the prvate thraugh alicence agreement of siméar mechanism This 1s the
approach taken by the Shire of Busselton for a number of propertes along its coastiine and is currently
considered a best practice tesponse lo the issue of private seawals by the Department of Planning

In Secton 6 of the CHRMAP 2s part of adaptaban approaches the right for individual landavners to
consbudl coaslal defences is outined It 1s recommended thal the Shire develop a tocal planning policy
re'ating to the construction of private seawals, that would address mattess relabng to ongoing mainlenance
responsibdibes. liability. pubtic access and safely to the beach and ongoing monitoring requirements

2.13 Indemnification of local government

In approving development an land identfied as prone to coastal processes wsthin the planning timeframe,
the Shire may be indined to impose candrians on the planning approval seeking the applicant indemndy
the Shire against future actons. daims, demands of costs

There ate a number of legal mechanisms which can theoretically achieve tivs outcome, hovever itis
understood that currently insurance coverage = imted with respect to "actions of the sea’, such as coastal
ercsion In fact. no insurance providers cuirently provide an insurance policy to covet damage as a resuit
of sealevel ise Further legal advice should be scught with respect to whether indemnification can be
sought where no insurance coverage is avaiable to private landowners

The Praductuity Commissicn in its report ttled Bamers to Efectiva Chmate Change Adaplaton (2012)
fecommended thai in response to ha lack of insurance coverage far coastal propertes, government
should not subs:d se household of business property insurance. whether diecty or ba underwiiting frsks,
as this would not remove the physical exposure o nsks

The National Strategy for Disaster Resdience (COAG 2011) identfies the pnmary rote fat local
gavernments vath respect 1o coastal processes, 15 1n the areas of hazard mapping and data provisian,
and rasing activmes and providing emergency support

services.

Notvathstanadng. a summary of the legal instruments available to secure indemnification are summansed
below It would be necessary to use a suite of these instruments to secure appropriate and angaing
indemnification
1 Deed of Covenant {indemnity)
- This vould be on the of blie and run with the land It woud specdy
the terms of indemndy

N

Subject to daim caveat
«  This document s used ta prevent the regrstrabon of instruments in refatien to the tand except
those that are expressed ta be subject to the caveatar's daim. It charges the praperty in queston
of ts abligabons under the deed of covenant o create a caveatable inlerest on the part of the
Shire !t vould permit the Shire to retain access to the deed of covenant.

3 Secton 70A notfication
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+ A Sechon 70A notfication could be used to alert prospective purchasers to the risk of coastal
processes on the property.

4. Condtion of Planning Approval

+ A condition of planning appraval vould run with the land and could potentially requite the
[ to ify the local g

5. Public Liahildy Insurance

=  Publicliablty insurance may need tc be maintained by a developer where a structure such as a
seawall is proposed on pubfic land. such as within the coastal foreshore reserve.

The Shite has baen advised to seek legal advice as to v.hether indemnification can be adequately secured
in relation to risk from coaslal processes as lhis issue has nol been adequately tested or resolved Lhrough
the legal system

In consideration of the lack of clarity areund the legal position of indemnification of local governments in
relation to coastal . the taken in this do not require
private toi ity the local , however this vdll utmately be !eft to the dscretion of
the Shire on a case by case basis

In Section 6 of the CHRMAP as part of Secton 70A ions are
recommended to be placed on the littes of 2l lots at risk of coastal processes as a condtion of planning
approval, and this is an accepted practice recognised within SPP 2.6. However, it 1s noted that the Section
70A netification wil only alert prospective purchasers to the nsk of coastal processes affectng the use and
enjoyment of the land and will notindemndy local government on its gwn,
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The final autcomes of lhe CVS are summarnsed in mapping sets indcaling projected coastal impacts for
the present day, 2040, 2070 and 2110 shovdng:
«  Coastal processes allowance to provide a sutable foreshore reserve for the risk of coastal erosion
from:
+  S1: cuirent storms;
+ 82 Hustorical shoreline movement and
+ 83 Future sealevel rise.
s Coastal inundation extents as a resuit of combined storm surge and catchment floading (S4)

3.2 Planning Timeframe /Climate Change Scenarios

The planning imeframes that wera inveshgated in the CVS and that vill inform the CHRMAP are listed an
Table 2.1 The adopted sealevel fise values (DaT 2010), coastal erosian allowance factors and inundation
scenarios provided in the CVS cases are pravidad far reference.

Table 3.1: CHRMAP Planning Scenarlos

Planning Sea Level Rise Coastal Erasion
Timeframe {SLR) {SPP 2.6 Recommendatlans) Average Recurmence
Inderval {AR)*
Currert om Sum of the Foilawing
- « S1: Storm Eroson 10y, 50yr. 10041,

w040 015m

+  §2 Annual Change x Yrs Since 2010 200yr, 500y
2070 04n + 83 SLRx100

_ «  02mxYrs Since 2010

1o 0%n

“ Resuils are basad o eouplad e2tchment and ocean nundaton eases. For exampi, the 100 year ARI inundaion mag is composed
of tha folawing bso scenarios:

1 Coupkd 100 year ARI caithment with 10 year ARI otean rundation

2 Coupled 100 year ARl ocean inundation wih 10 year AR calchment inunedston

Resuts simuations are anzlysed na GIS system id At each grid poirt e higher of the o s idenfied and
this becames the ‘100 year mundation’ level for that grd port

3.3  Vulnerability Study Key Data Sets and Design Criteria
334 Survey Data

LiDAR wvas flovin as part of the CVS atlowtide on 24th August 2013. The LiDAR v.as applied in the
numencal madels, and descnbed a] land areas in the study region and the nearshore coastal areas ta
approximately -5m AHD as shawn on Figura 3.1,

Beoome Townrie A
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3 Identification of Coastal Hazard Risk

3.1 Vulnerability Assessment

Tha Broome Coastal Vulnerakility Study {CVS, Cardno 2015) was campleted for Lhe Shire to identify
coastal hazard for the Broome townstte. This is a key document that underpins the CHRMAP process and
vras completed under the guidalines of the Westetn Australian Planning Commission State Planning Policy
No. 2.6 - State Caastal Planning Policy (SPP2.6, WAPC 2013)

SPP2.86, provides poticy anthe ion of an i reseive, which acts as a coastal
buffer ta accammodate coastal processes as a resutt of coastal erosion and fisk or storm surge inundation
in future planning pericds The coastal buffer dslance should be sufficient lo ensure a coastal foreshore
reseive is maintained should the physical piocesses be realised over lhe planning timefiame (Section 8 of
SPP2 6). Physical processes acting on the coast are considered through the following

»  The coastal processes a'lowance is the sum of the cuirent risk of storm erosion {S1), historical tate of
shoreline change {S2), the allowance for erosion caused by future sea level rise (S3) and an
uncertainty a'lovvance of 0.2mfyr.

s Aligwance for the fisk of storm surge inundaton (S4) based on ocean forees and coastal precesses
that have a 0 2 percent or one-in-ive hundred probability of being equalled or exceeded in any gven
year {500-yt ARI). The current risk of inundation should be the maximum extent of storm Inundatian,
defined as the peak steady water level plus yvave run-up and indude future sea level rise.

The CVS was managed by a steering 1 with ives fiom the Shire, O of
Transport {DoT). Depaitment of Planning {DoP) and Department of Water {DoW), and was received by the
Shire of Braome in June 2016,

The CVS provides a detaded assessment of the potential impacts to the Broome Tovmship as a result of
coaslal erosion (immediate storm impadt, lang term recession / aceretion and sea level rise) and inundation
as a result of catchment flooding and storm surge (i of such as
vrave setup and wave run-up).

Forecastimpacts to Broome's coastal areas were assessed {or a range of pianning periods — present day,
2040, 2070 and 2110.

The CVS vras comprised of a number of specialist studies as follows:

«  Storm tide and coastal inundation assessment;

«  Hydtauic Assessment;

« Hydio-geological assessment (not to be used in preparation of the CHRMAP); and

= Shoreline Stabdty assessment

B Townsi =
= RS aird.
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Khvwion (A D)

Figure 3.1: LIDAR Survey Data Collected for the Study Area

3.3.2 Climate and Oceancgraphy

Broome's has a large tide ranga {macrolidal') with a typical spring-tidal range of 8 m and a typical neap
tdal range of 2 m. Thelargest spring bidal ranges can reach 9 m and the highest tides of each year can
teach over 10 m LAT. Table 3.2 summarises the tidal planes at Broome The tides are semidiurnal, with
high tide oceurning twice dally. Tides are a major facter in the coastal envitenment because they increase
the range of shoreface affected by wave and current action. Significant tida! currents also affect the
piopagation, refraction and dissipation of waves within the coastal zone {Cardno, 2015).

Broome Townuite
Coastal Hazard Risk Management and Adaptation Plan
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Table 3.2: Tidal Planes For Broome

Tidal Level Chart Datum Ausirallan Height Dalum
(mcoy (m AHD)
Hghest Asronam eal Tda (HAT) 1056 524
Mean High Water Spnngs (MHWS) 928 195
Mean agh Water Neaps (MHWH) 532 100
Mean Sea Level (MSL) 541 009
Australan Height Dalum (AHD) [
Mean Low Water Neaps (MLWN) 451 081
Mean Low Waler Springs (MLWS) 15¢ a8
Crad Datum (LAT) 0 51

Broome expenences a topical dimate with a disbnct wet and dry seasonaltty, with the wet season
dominated by monsoon ptocesses and bopical cyclones Annual average tainfall is about 600 mm,
occurring mosty betveen November and Apal The majority of cydones afferting the regon pass to the
noith and west of Braame, with winds causing north-west and weslery swells to propagate ta Cabe
Beach. Raebuck Bay is mare exposed to less frequently occurnng cydones that pass to the east of south,
causing winds and waves that approach from the south-wesl quadrant

During mosl of the year. the Broome coast is subject to a tefracted westerly swell that onginates in the
roaring 40's and the south-east trade wind belt of the Indan Ocean In winter the sveell is low to moderate
and in summer & 1s low Dunng winter vhen soulh-east wands dominate, the south and east facing shotes
in Raebuck Bay are subjected to wave actvity In summer, undar the influence of tha north-vaest monsoons
and occasional thunderstorms, waves trom Lhe narth and northwest are more commaon and aflect vest and
north facing shorelines

3.3.3 Water Level

The CVS considered physical water level processes affecting the study area over the short. medum and
lang term as folloss

«  Short Term {days) bdes, cyclonic events, storm surge, wind dnven cuttents and cydon:c waves

«  Medum Term (months to years): saasona! and inter-annual water level vanablity due ta southern
tdal and ENSO {E! Nino Southern Oseslation)

« Lang Term: Inter-decadal oscadlations and longterm tiends in sealevel (i & , sealeval rise)

Based on the curient WAPC guidelines (WAPC 2013) and DoT recommendatians (DoT 2010), the sea
leval rise adogted for panning penods in the CHRMAP are as shown in Table 33

Broome Toansie B e d
Commt azan Rk Wiragumert st Acstton P aird.
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Wave conations for the Braome study area were reparted in the CVS at the 100-yr ARI leved for two
oftshare locatons - the exposed Cable Beach site and the relatively protected Roebuck Bay area Offshore
wave height, beach type and the resultant wave selup values for the design 100-yr AR storm event ate
shown on Table 3.7 for Cable Beach and Roebuck Bay Beach type is based on the [nbairen number and
vaave setup is based on emprrical methods (Slocklon et al 2006)

Table 3.7: Deskgn Wave Conditions far Cabie Beach and Roebuck Bay

Coastiine Section Beach Typa 100.yr ARI Offshore Wave Setup at the
Wave Helghl {H-.) Shoraline {100-y1)

Cable Beach Diss patve 7.32m 03m

Roebuck Bay Inlermediate 255m a2m

3.4 Exposure - Coastal Erosion Allowance Companents

Coastal erosion allowances for the Bioome shareline were determined in the CVS based on the
recommended appicach from SPP26 The key companents are dscussed in this section

3.4.1 Horizantal Setback Datum

The Honzoma! Setback Datum {HSD) is used for coaslal planning defining the poit along the shoreling
tam which the coaslal processes allowance is measured The HSD is defined in SPP2 6 as ‘the seaward
shoreline camour representing the paak steady water level under storm actwity resulting from tha ane in
one hundred year storm”

The HSD incorporates an aliawance lor wave setup (as shown on Table 3.7) wath the final cantour level
teportedin the CVS as

= 559m AHD contour Roebuck Bay beaches (Damper Creek East, Tovm Beach)

« 569m AHD contour Entrance Point north through Cable Beach

The Dampier Creek catchment will adapt the 559 m AHD contour
3.4.2 Current Risk of Storm Erosion (S1)

The coasial erosion allowance from an extreme storm impachng the coast was assessed applying waves
and vater level condtions from a design storm consistent wath the 100-yr AR level, and adapting present
sea level . as InSPP26. The ical model SBEACH (Wise et al, 1995) vas
used o assess the beach and dune erosion under storm condrions.

3.4.3 Historical Changes to Shoreline Position {S2)
The tustorical rate of shareline movemen) vas assessed for the shoseline from avalable aenal data across
the sludy area at roughly 10 year intervals lrom 1665 to 2012. Net shoreline movement and resuftant

annual average shoreline movement were calculaled within each coastal compartment at Wanseds spaced
at approximately 50 m intarvals along the shoreline of the study area

B e Baird.
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Table 3.3; Sea Level Rise for Planning Periods in CHRMAP

Scenarla 2040 2070 2110

Sea Level Rise 0 15m 040m 0 90m

The CVS analysed the measured water [eve!s fram the Broome Whar tide gauge to produce relurn period
estmales of water level up 10 the 100 year ARI, with subsequent higher ARI values calculated based on
Monte-Carlo modelling of synthetic storms The water level design criteria determined in the CVS for
Broome are summansed in Table 3.4

Table 3.4 Design VWater Level Criteria for Planning Periods In CHRMAP (CVS)

ARI Wates Level Water Level Water Level Waler Level
tm AHDY {m AHD) {m AHD| (m AHDY

Present Day 2040 2070 70

1 504 5.19 544 594

10 526 541 565 616

50 53 551 576 626

100 53 557 506 639

200 541 561 595 651

500 548 570 606 663

Fat each scenano in Table 3 4, the alowance for wave setup at the shate shoud bz added as shovn in
Tabla 3 5 depend ng on he shoreline locaticn

Tabie 3.5: Wave Selup Allowance {CVS)

ARI Open Coast Cabie Beach Roebuck Bay and Dampler Creek
1 [’ a
10 0 a
50 o1 01
100 02 02
200 035 03
500 04 04

3.3.4 Wind and Waves

Based an review of the potental future echanges in cydane cimatology. cydonic vind fields for planning
penods in Ihe CHRMAP have incorporated an increase in cydone intensty (increase in wand speed
compared wsth the present day condibon) as shown in Table 36 Cydane frequency was unchanged

Table 3.6: Cyclona Inlensity increase for Planning Pariods in CHRMAP

Scenarlo 2040 2070 2110
Wird Speed Ircrease o
Brocme Tomte -
e
o Y Baird.
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3.4.4 Allowance for Sea Level Rise (S3)

Etosion caused by htwe sea level rise on a sandy coas! s calculated at 100 hmes lhe adopted sea level
fise value in the planning bmeframe (Table 2.3) This approach takes no accaunt of lhe landform andis

< . with the CVS avaueinthe range of 40 times the adopted sea
level rise being mare appropiiate for Broome's macro-hidal enviranment and shareline slope

345 Allewance for Uncertainty
An uncertainty alowance of 0 2 m per yeat is factoted into coas!al processes aiowances

346 y: Coastal F Erosion

The summary coastal processes allowances for each of the coastal campantments assessed in the CVS
arte presented for the 2040, 2070 and 2110 planning pernods in Tatle 3 8, Table 3 9 and Tabla 3 10

The a''owance is calculated under SPP26. and s a conservative estimate of the horizontal dstance over
which physical coastal could impact the fq ateain futwre planning penods
The coastal erosion does not iy preclude future development. Areas.
\dentfied as being at sk of coastal processes in future planning penods would need to cons:der coastal
hazard nsk through a CHRMAP process prior to new development being supported

Tahla 1 8: Coastal Processes Erosion Allowanca — 2040 Planning Perlod

Coastal Compartment 51 82 5] Uncertainty  Total 2040
(m) (m) ] m) {m)
Cable Beach (Sowh) 47 0 15 6 &8
Cabie Beach (Cenwral) » 6 15 & &
Cabie Beach {Narth) 67 [ 15 6 a4
Ganthaaume Clifls 12 9 g [ 27
Reddell Beach 5 27 15 [ 7
Eniranca Part 21 £l 15 6 51
Enirarce Pori (West of ramp) 21 12 15 6 &4
Senpeors Beach (West) 9 5 15 6 s
Simpsors Beach (East) 14 5 15 6 40
Town Beach (Sax.2h of Groyne) 7 a 15 6 3
Town Beach (}i3:th of Groyne) 0 9 15 6 &0
Town Beach (Novth Pindan ciifl) 9 9 15 6 39
Broome Certral (Chnatown)' 5 9 15 6 38
Damgpuec Croek Innar’ 5 9 15 6 35
Darmp er Creak Enst 5 a 15 [ 25

1 Cakudaked by Bard (Bard 20163)

Broame T s
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Table 3.9: Coastal Piocesses Erasion Allowance — 2070 Planning Period

Coastal Compartment st 82 8 Uncertalnty  Total 2070
() {m) {m} (m) {m)
Cab'a Beach {South) ar a 40 12 93
Cab's Beach (Central 3B 12 40 12 100
Cahle Beach {Narth) 67 12 40 12 131
Gantheaume Ciffs 12 18 0 12 42
Reddall Beach 25, 54 40 12 13
Enlrance Pert 2 18 40 12 81
Erdrance Point (West of ramp) 2 28 40 12 7
Simpsons Baach (Wesdl) 9 10 40 12 70
Simpsona Beach (East 14 10 40 12 75
Town Beach (South of Groyne] 7 o a0 12 59
Town Beach (North of Groyre) 30 18 40 12 100
Tewn Beach (Norh Pindan ¢l 9 18 40 12 79
Broome Cartral {Chinatown)' 5 18 40 12 s
Dampiar Creek Inner! 5 hi] 49 12 75
Dempier Creek East 5 0 40 12 57

1. Cakuatad by Rard (Baird 20162)

Table 3.10: Coastal Processes Eroslon Allowance ~ 2110 Planning Perlod

Coastal Compartment s1 52 83 Uncertainty ~ Total 2110
(m) {m) {m) im) {m)
Cab'e Beach (Souwth) 47 1] 20 20 157
Cab'e Beach (Cenbal) % 2 0 20 166
Cable Beach (Narth) 67 20 ) 20 197
Gantheaume Ciiffs 12 30 o 2 62
Reddell Beach 3 90 20 20 225
Enlrance Poirt 21 30 20 2 161
Enlrance Point (Wesl of ramp) 21 40 50 2 m
Simpsans Beach (Wesl ] 15 Q0 20 134
Simpsans Beach (Easl) 14 15 29 2 133
Town Beach (South of Grayne; 7 0 <0 2 "7
Town Beach (North of Groyne 30 30 &0 2 170
Town Beach (Noith Pindan ¢f) ] 20 20 b 149
Braome Central (Chinatown)' 5 30 0 2 "
Dampier Creek Inner' 5 20 S0 el 144
Dampier Creek East S 0 %0 20 115
1. Cakwbied by Bard Baid 20162)

Broome Tawnsite &

o gt i Baird.

12518 101 R2Rev0 Page 34

Innovation Englneered.
3.6.2 Numnerical Model Cases
Cases are assessed vith ocean i lion and based flooding, vith the peak storm

surge inundation tmed ta coincide vilh peak catchment fiows resulting from rainfall.

The mapping datasets have been providad from the CVS for apgdication in the CHRMAP. The following
model cases were provided for use in the CHRMAP.

« 10yr, 50yr, 100yr, 200 yr, 500 y7 AR cases

The cases were made avalable for planning periods
» for presenl day, 2040, 2070, 2110

The mapping data represents the maximum inundation from either ocean or catchment flovss explained by
the tolleving example (Cardao 2015):
“For Ihe 100-year ARI inundation map as an example. Il is composad of the following two scenarios:

1 Coupled 100-year ARI calchment with 10 year AR! ecean inundation

2 Coupled 100-year ARl ocean i ion wah 10 year ARI inundzilic

The resuits from these two simulations are brought inlo a GIS syslem and averiald, at each grid point the
hugher of the hwo is identiied and ths becomes the 100-yr inundation keve! for that grid point *

The maps indude an allowance for wave setup (exduding runup) at the coast and this was apglied to
Dampier Creek This is reasonable as it also allows for additional vind setup that may occur across
Dampier Creek when fuly inundated, a process which was not resclved by the hydraulic model {Cardno
2016)

The results of the Coastal Hazard Mapping ate presented in Sectian 4.
3.6 Structures
3.6.1 Natural Defences

There are a number of natural defence machanisms which are present in the Broome coastal areas:

» A barner dune system provides a natural defence against coaslal erosion for Cable Beach, Entrance
Point, Simpsons Beach and parts of Town Beach The dune is high enough to prevent coastal
inundaticn of inland areas;

= The natural rock structure in the shoreline of Cliffs provides ion against coastal
eroslon and is high enough to pievent coastal inundation of inland areas;

«  The extensive mangrove caver in the near shore areas of northern Town Beach and within Dampier
Creek (Chinatown) play a vital role in attenuating starm surge and reducing the wave heights at the
shoreline in extreme cydonic events. Varying vater depths and wave interaction with mangrove
systems, and the addiional friction provided by mangrove stands acts to attenuate waves, tidal water
levels 2nd storm surge water levels propagatng through them (Bard 2015).

«  Pindan ciiffs at Redde1 Beach. Tovn Beach and Entrance Point provide a degree of protection to the
infand areas, hawever these ate noted as significantly erodngin a number of locations {Cardno 2015)

Broome Townsite
Coastal Harard Risk Managemert and Adapiation Pian
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3.5 Exposure - Inundation
3.5.1 Inundation Model Grid Size

The coasta! inundation mede! applied in the CVS to desciibe the extent of coastal and catchment foading
and covers the entire study area, with varying resolution across the land and ocean areas. For the land
areas, the catchment based fiooding is assessed on a 4 m gtid size {ie 4m x 4m). For the Dampier Creek
region, the model grid size is 8 m, whistin the open coast and ocean areas the grid size is 24 m. The
elevation and y levels in the ical model were defined fiom the high resolution
LiDAR data. An oveiview of the model grid size and topography is shown on Figure 3 2 from the CVS
(Cardno 2015).

Figure 3.2: Numerical model grid size through the town site study area (Cardno 2015}

Broome Townsite <
= i ird.
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3.6.2 Control Structures

3621 TouwnBeach

At a number of {ocations along the Town Beach shoreline there are seawalls, groynes and rock placedin

the coastal zone which do not fall under the contiol of the Shire These have been noted:

= Infrontof Catalina's shoreline. Seawvall engineered using quairy material, approximate construction
date 1995 (Figure 3.3)

o Infront of the Caravan Park (southern seclion) at the base of the diff, there is rubhle and rock material
placed informally. A Groyne type slructure has also been constructedin the shote from rock material
{Figure 3.4)

These are not fermally inthe SPP26 for coastal erosion as they are
not adapted councd slructures that the Shire has committed to maintaining in future planning periods
Based on i the of these by the counci is not supported at this time Itis

recognised thal these structures offer a degree of prolection against erosion, however their future function
is not assured over the planning penod to 2110,

The old jetty area at Town Beach is a groyne structure vaich is 2ll that remains of the towins original 197
century jetty structure. This grayne feature is composed of rubble material as showm on Figure 3.5,

3622 Entrance Paint

A number of stiuctures around the pait of Broome have been bult for recreational and commerdal

puiposes induding:

« Tvio public boat ramps at entrance point

» Onthe Raebuck Bay side, tubble mound stiuctures on either side of a boat launch ramp used by
commercial vesseis

3623 Chinatown Stuctures

The Chinatown peninsula is surrounded on three sides by the mangrove lined foreshore of Dampier Creek.

A number of hard structures are present in the eastern foreshore:

« Aseavall / refaining wall structure in the section of shoreline adjacent Streeters Jetty is shown in
Figure 3.6 and is severely degraded in a number of sections;

« Tothe south of Streeters Jetty. the seawall shown in Figure 3.7 bull at the base of properties is in
much better condtion; and

«  Further southin the foreshore, the seavall / retaining vall at the rear of Dampier Terrace properties is
aretaining wal! design in average condtion A number of drainage outiets are located in Lhis section of
the foreshore

At the rear of the Paspaley Shopping centre on the western side of the Chinatewm peninsula the land has
been redaimed and the interface wsth Dampier Creek is shown on Figure 3 8.

R — Baird.
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Figute 33; Shoreline protection in front of Catalina's, Town Beach

Broome Townsite
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Figure 5: Old Broome Jelty Giayne Struciure, Town Beach
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Figure 3.4; i ion in front of Bay Caravan Park, Town Beach. Upper left Mix
of native and placed rock in the foreshore at base of cliff, Upper right and lower: groyne structure
at midpoint of caravan park frontage made of old building malerial.

Broome Towntas o
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Figure 16: Seawall ! reveimeni In the Dampier Terrace shoreline north of Streeters Jetty
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Figuta 3.7: Seawall / revetment in the Dampler Terrace shoreline south of Streeters Jetty

Broome Townsite s
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4 Coastal Hazard Mapping

4.1 Coastal Compartments

For the CHRMAP, the appioximately 30 km of the Brooma shareiina 1s assessed within nine coastal
compartments which have been defined based on 3 istics, coastal
and geogiaphical locations of interest as follows:
1 Cable Beach
Gantheaume Cliffs
Reddell Beach
Entrance Point Beach
Simpsens Beach

Tovn Beach
Broome Town Centre
Damgpier Creek Inner

O ® N O e ON

Dampier Creek East

The coastal campartments are presented on Figure 4.1 and a brief outiine of their characleristics is
provided on Table 4.1

2 -
e Lo N Baird.
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Flgure 3.8: Rear of Paspaley Shopping Cenlre, showling reclalmed land level at foreshare edge of
Dampler creek

3.7 Sensitivity

The responsiveness of the natural defences around Broome ta ¢imate change has been examined in the

CVS vith the followang highlighted.

s Thelawlying areas around Dampier Creek (eg Chinatovin) are particulary vulneratie ta sea level fise.
This area is particularly susceptitle to changes in ocean level and under a projected sea level rise
scenario of 0.8m by 2110 the general tides vould flood the Chinatown area.

e Forthe dune systems around the Broome coast. the increased ocean level as a result of sea level rise
in future planning periods is projected to lead ta an increased rate of erosion at the shoreline. This is
addressed in SPP2.6 allowing a foreshore atea of 90m aver which coastal erosion may occur in the
period ta 2110. There is considerable uncertainty as to how the dune systems wifl respond to sea level
sise and dimale change factors, and this vl require dose monitoring to better undersland this impact.

348 Adaptive Capacity

For the coastal areas, the natural defence mechanisms (dunes, mangraves, pindan diffs) play a vital role
in providing protection to the infand areas Tha ahility of these assets to respond to future pressures from
external influences such as dimate change is of key importance

There is considei able uncertainty as to how dimate change and sea level nise will alfect the coastal dune
systems, pindan diffs and mangraves around Broome. Increasing the understanding of these areas and
their response to dimate change vl be a key to buildng adaptive capaciy for the future.

e Baird.
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Figure 4.1: Coastal Compartments for CHRMAP
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Table 4.1: Characteristics of CHRMAP Coastal Comparimenis

Coastal Compartment Coast Type Shoreline Shoreline Descriplion {CVS]
Classifieation
(sPP28)

1 Cabis Beach Open Gcean Sandy Coast  Sandy Coast Wide beach backed by barrier
dunes with lopographic reiiel typically above
18m AHD

2 Gartheaume Ciffs Open Ocean Rock Rock Cifs Composed af hghly jcinted and

drscontinuous rock ciffs. 1210 14 m AHD
overlan by Pindan sand

3 Redde!! Beach Open Ocean Moed sandy  Fine sand overlaying owtcrops af Broome
androcky  sandstone. Backed by sofl pindan ciffs
Interspersed wih hardes sandstone with
topographic rekef 1210 14 m AHD

4 Entrance Pont OpenOcsan/  Moedsandy  Rocky promantary of resistant Bioome
Semi-Pratecled androcky  farmabon overlain wiah Pindan sand
Embayment Topographic rekel generally 1210 14m AHD
5 Sanpsars Beach Sem:-Protected  Mmed sandy  Pandan sand averlyng hader crelaceaus
Embaymert andracky  bedrock, backed by Pindan ciffs and

vegetalad sand dunes fo 20 m AHD south
and lowenng to 12 m AHD on eastem side

6 Town Beach Semi-Piotectad  Maed sandy  Large rock groyne at crest level
Embayment androcky  approximaltely 6 m AHD, drvdes Ihe beach

Sauth of groyne a gently sloping sandy
beach is preserd, wih developmert areas on
fore dune North of groyne. sand and sit
shotehne, beach face abave MHWS is
Steeply skaping Pndan sand ciffs al 6m 10 8
m AHD Althe northem ki, namow sandy
beach fronted by Signficant mangrave

assemblagas
7 Broome Town Cantre Sem+-Protected Ceoantad High dune an embayment side lead:ng north
Embayment, lowlands  into edtensive mangtoves which fronl anto
Fuly-Pratected nasrow ste2p beaches Vanous forms of
Mangrove coastal and flood ng protection present along
sharelno
8 Dampier Craek Inner Fully-Protected Coastal Estuarine area with mangrove coves and
hangrove lowlands extensive bdal flats
9 Dampier Creek Eat Fully-Potactad Cosstsl  Mangrave areas an the wesl. maving tivough
Mangrove, Semi-  lowlands.  low lying beach barrier dunes hronting
Protected NMaoed sandy  estuanne areas headng lo the easl, with well
Embaymerd and racky vegatated Pindan sand ddfs overying
occasianal crops of Baome formabon
sanastone
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« Recovery of the dune system in the regon of Zanders Cafe following significant erosion dunng
Cydone Rosda in 2000 has not occurred Simiar sections of the dunes to the narth and south have
shown measured accretion and recovery in the intesvening years

»  Forthe Cable Beach coastal compartment, the threat from starm surge inundation as a resut of the
design 500-yr ARI eventis negated by the hugh relief offered by the basrier dunes fronting tha
shoreline The abity of the dune system to wihstand the desgn stoim (500 yi-ARI in 2110) was
undertaken in the CVS based an SPP2.6 recommendatons for cross sechonal area abave the design
veater level, and lof the entire length of Cable Beach the system was reparted to afler sufficent
pralecton fof the futuie

Coastal Issues for CHRMAP

Coastal inundahon as a resu’t of storm surge wil not impact the land areas vathin the Cable Beach
compartment in cutrent of future planning periods, as the h.gh relief of the coastal dune system provides
adequate protection lom elevated watar levels

The key coastal risk fof the Catie Beach coastal compastment will be from coastal erosion, with the Central
secton of the compartment the main area of this locus Coastal processes alawances recommended in
the CVS fot flute planning periods are presented graphically in Figure 4.2

The Central secton indudes the main access point and focus of tourist activity for Cable Beach, which
includes Zanders Cafe, the Cable Beach Club Resort. the Surd Club and significant Shire infrastructure
indluding car parks, roads and beach access Current and future risk from coastal erosion required thraugh
the CHRMAP 15 summarised as follows

= The curreni nsk posed fram a 1in 100-year storm impacting the coas! is significard along the
shoreline. with predicted coastal erosion associated with thes event denoted by the "Present Day Storm
Etosion {2015) Lna an Figure 4 2 Thes type of event could result in approximalely 30 m of the coastal
dune on which (he present loreshore is sted being lost, with shareline erosian back to the point of
Zanders Café and the Surf Club Shire infrastructure iInduding beach access, coastal palhways,
foteshate reserve and landscaping viould all be severely impacted of lost in ths event.

«  Foi the 2040 planning period, with the inclusion of the sea level fise and historical rate of shareline
recession, the coastal processes allov.ance line moves a fuither 30 m landward Under this scenario
the potental for shareline erosion is landward of Zanders Café and the Surf Club, and the present
foreshore pubiic open space areas The main carpark would be partialy at sk af erosion as wouid the
beach access road

«  Forthe 2070 planning period, the caastal processes aliav:ance line extends across most of the main
carpark and is within the northvest boundary of the Cable Beach Club Reson

»  For 2110 the coastal processes line is 66m further landward predominantly due ta sea level rise
allowance Under this scenario the potenbal for shoreline erosion encompasses the majonty of the
present day foreshore area. and extends to the main entrance of Cabie Beach Club Resort

12518 101 R2Rn0

Innovation Engineered.

4.2 Coastal Hazard Summary by Coastal Compartment

A bnef overview of the key coastal issues (erosion and / of inundation) that will alect the coaslal
compartments ovet the planning period ta 2110 is provided in the following sections based on the CVS

421 Cable Beach

Overview

The Cable Beach campartment covers approximately 10 km of coastine on the western side of the
Broome township The wide and flat dssipative beach is backed by high bamer dunes and s the most
exposed of Broome's beaches to coastal Locally sea ions secur i
through the wet season, whilst the dry season delivers long range swell originating fram deep in the
Sauthem Ocean The sectan of coast s particularly suscepbble to impact from waves generated by
cydanes that track dose to Broome, and was signficantly impacted by erosion as a tesu't of elevated
waler leveis and waves generated dunng Cydone Rosita in 2000 Cable Beach 1s a majot focus fof loca's
and toursts. with Shire i F fadtes, and

development

Key Findngs from CVS

‘Within the Catle Beach coastal compartment, thiee sections are cons:darad based on the CVS outcames

noith, central and south The Central sechon indudes the main public access and parking lacdties for

Cabie Beach, centted atound commercral and community interests induding the Cable Beach Club Resort,

Zanders Cale and the Surf Club  Within the Central sectien, there is signfficant development and

infrastructwe wathen the foreshore reserve North and south of this central section, the extensive coastal
ateals dune system

Findngs from the CVS for the Cabte Beach coastal compartment are summansed as
o The cutrent risk of storm eresion identfied in the CVS for the Catie Beach compartment was 67 m in
the northern sectian, 36 m in the central section and 47 m in the south itis noted that these outcomes
are based an adopting a number of conservative assumptons induding
1 The dstances represent the highest impacts modelled from a tota of 13 SBEACH transects
through the entire coastal compartment. and vegetation is nat induded in the assessment which
would offer a degree of prolection in des'gn events
2 The medan sedment size adopted and modeiled in SBEACH was 0 15 mm. which would lead ta
amare cansevative (ie worse) outcome than adopting a coarser sedment size A range of
sedment szes were reparted for Cable Beach in the CVS, with med-an sediment sze of 0 26 mm
reparted at the shote atihe base of the dune near Zanders Cafe during sampling undertaken in
tha CVS
= The histarical shoreline movement was assessed in the CVS through analysis of aenal imagery for
Catle Beach over the period 1955 to 2012, supported by avadable Iiterature and SPP2 6 methods
Based an the approximately 50 years of data, the study recommended the northern sector vas
effectvely stabie (0 myr). whist for the central and sauthem secbons of the compartmen\ erosion of
0 2myr be adopted
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== Horizorzad Setback Danam (§ &3 AHD)
Corrent Risk of Stoem Eronon
- 2040 Coasta Processes Abmance
2070 Coastal Processes Abmance
o = 2110 Coasnal Processes Alowance

Figure 42: Cable Beach Coastal Compariment (Central) showing coastal processes erosion
allowances recommended for future planning periods
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For the northern area of the Cable Beach coastal unit shovn on Figure 4.3, the foreshore reserve is
sufficient to alowy for the future coastal processes allowances to 2110. In this area, manitoring the stabilty
of the dune system and shoreline erosion processes in the future vill be importanl.

Present Day Stoam Frosicn (2015)
== 204) Ceastal Processes ATowamcs
2070 Coasaa! Proceases AZowance

Flgure 43: Cable Beach Coastal Compartment (North) showlng coastal processes eroslon
allowances recommended for future planning periods

Broome Tawnsits 3
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The southern end of the Cable Beach coastal compartment is shawn on Figure 4 5. The coastal processes
allowance line crosses Gantheaume Paint Road in future planning perlods from 2040 onvzards. The 2110
line encroaches an the north-eastern edge of the Broome Turf Club racetrack.

Flgure 4.5: Cahle Beach Coastal Compariment {South, lower) showing coastal processes ejosion
allowances recommended for future planning perlods

4.2.2 Gantheaume Cliffs
Overview

The Gantheaume Clifs section of coast is urique in the CHRMAP stuay area as the only section of
shareline composed entirely of rack diffs The rock formations of the coastiine are overlain by Pindan
Sands with topography ranging from 12 m to 14 m AHD.

Key findings from CVS

The height of the rack araund the Gantheaume Cliffs shateline is sufficient to protect the coast from
inundation as a resuit of storm surge assodated vith design storms in future planning periods More

. )
i Baird.
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For the majerity of the southern section of the Cable Beach coasta unit, the foreshore reserva is sufficient
1o allow for the future coastal processes to 2110. Figure 4.4 shovs the largely undeveloped section of
coast drectly below the central Cable Beach section, with development areas and toads sited landward of
coaslal erosion processes forecast in future planning periods cut ta 2110,

Cahle Beach Lowear Carpark

Corrert Ritk of Storm Erotion
== 1040 Ceastal Proceases Abmaance
~ 2070 Ceastal Procenses Aowance
~— 110 Coartal Processes Abowance

Figure 4.4: Cable Beach Coastal Compariment {South, upper) showing coastal processes erosion
allowances recommended for future planning periods

s letd Baird.
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importanty, the rock peovides a significant barrier to coastal erosion processes and is assessed with
spedial consideration under SPP2 6 for cuirent erosion risk (S1) and sea level rise (S3) components This
resulis in comparatively lower coastal processes aflowances required fat future planning periods when

with other coastal The ceastal for the future ptanning
periods are presented on Figure 4 6.

Coastal Issues for CHRMAP

‘The Broome turf club occupies much of the landward side of the coaslal compartment, and is sited behind
the coastal processes allovance lines for future planning periods ta 2110. The lighthause and cottage are
behind the 2110 coastal processes line The section of Kavite Road an lhe southern side of Gantheaume
Pointlies batween the 2040 and 2070 coastal processes line.

Figure 46: Gantheaume Cliffs Compartment showlng coastal processes eraslon allowances
recommended for future planning perlods

wrr—— S Baird.
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4.23 Reddell Beach
Overview

The Redde!f Beach compartment is composed of steep Pindan diffs fionting directly cnia a flal and broad
beach where marine sedments overlay outerops of Broome sandstane The weslery aspect of the beach
makes it panicularly suscepbble to etosion during high vater levels combined with weslerly waves

Key findings ftom CVS

The height of the Pindan drffs is generally 12 m to 14 m AHD vdich is sufficient to proted Lhe caast from
inundation as a result of storm surge asseaated vath design storms in future planning periods The leng
term resdience of the Pindan diffs s uncerta'n undar hgher water levels associated vith cydonic evenls
and fuhae sealevel rise

Analys:s of the approximately 50 years of aenal imagery avalable from Redde!l Beach, indicate an averaga
rate of recessian of the diff face of 0 1 — 0 35 m annualy For the narthern secton of the compatment, the
shareline was found to have retreated 11 m batv.een 2000 and 2012. (0 9 miyir) and this sechon is
recemmended fat teassessment in the next five years to il ths rate to be
observed Inkeeping with SPP2 6 ptecautonary principle approach, the 0.9 m annual recession rate has
been adopted for the entite compartmant for fulwre planning penods {S2 compenent) The coasta
processes allowances fof the futute planning penods are presented on Figure 4 7

Coastal Issues for CHRMAP

The properties located on the western side of Kavite Road are inside the coastal processes allowance for
the present day to 2040 The southern section of Kavite Road in the Redde!i Beach compartment s
impacted by the coastal processes alowance between 2040 and 2070

S e ttanre ~___ Baird.
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4.24 Entrance Point
Overcew

The Ertrance Point compartment covers a range of shoreline types around an elevated promontory which
provides three y aligned § and northeast  The shorelines are
generally sandy and backed by difs with topagraphy In the tange of 12 m to 14 m AHD. in the section af
the shoreline from Entrance Pant around to the northeast end of the compartment. a number of structures
have been buil to support the Broome Wharf, and two boat launching locatons where associated facities
have been constructed

Key findings from CVS

The height of the pramantory an wdich the Entrance Point compartment is lacated s suffident to protect
the coast from inundation as a resul of storm suige associated with design storms in futute ganning
petiods The long teim resiience of the Pindan ciffs 1s uncertan, under higher viatet |evels associated with
cydenic evenlts and future sea level nse and hence montonng the fulute rate of etosion through this
sechon of the coast is recommended

Of nate the eurrent erasion allawance fof the design starm {S1) component in the CVS has been
determined based on an SBEACH prdfile on the western shoreine which tesulted in 21 m erosion The

natural and de rack ing of the on the and northeast of the
has not been L inthe and as such the adopton of 21 m applied
the of shareline will be reviewed in the CHRMAP.

The tustoncal rates of erosion ase largely contrlled by the mechanical resiience of the diff face matenal,
vath average annua! rates of erosion at 0 3 myr an the eastern side and 0 4 m on the western side of the
baat ramp {S2). Modfication of the shoreline as a resuli of cansiructon and redaimation has resuited in
some localised eros:on, as wel as regians of newly created share, and these wefe omitted fram the overall
tong term shoreline The coastal fox the fidure planning penads are
presented on Figure 4 8 for the western shoreline and on Figure 4 9 fot the south-eastern and nosth-
eastern shoreline.

Coastal Issues for CHRMAP

The coastal processes akowance far the shoreline on the western side of the Entrance Pont campartment
is located adyacent commercial properties in the 2070 to 2110 planning pefiod The section of Kavde Rd at
the narthvest of the compartment is located betveen the 2040 and 2070 coastal processes line

The infrastructure along the coastine of the southeast faang section of the coastal compartment is
highlighted as being al palental risk of coastal erosion in the immediate tetm to 2040. This section of the
coast indludes the Entrance Poini boat ramps and carpark which lie seaward of the 2040 coastal
processes line defined in the CVS By 2070 coastal is indicated of Kabbarls
Road

For lhe north-east facing section of the coastal compartment abave the Broome wharl, the jetty and
carpark ara at msk of coastal processes in the current to 2040 period The curient rsk of storm erosion
indicated for the section of coasl from the CVS s considered very unilkely. gven the protected locabon of
the site in Roebuck Bay and the armouting of the shotelina (natural and man-made) The 2040 coastal

Beocme Townans
Comstal Haoard Risk Marmgament and Adapestion Pen
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Coastal Processes Allowance
Lot Boundaries

— Coasta) Compartment Boundary

~= Herizontal Setback Darum (5.69m AHD)
Present Day S:orm Erosion (2013)

= 2040 Coastal Processes Alowance

== 2070 Coastal Processes AZowance

== 2110 Coastal Processes Aowance

e e oy s

Figure 47: Reddell Beach Compartment showing coaslal processes erosion aliowances
recommended for future planning periods

:::‘x;*wnw?-\ . ; " B:“‘ird.

12518101 R2Rev0 Page 55

Innovation Engineered.

processes aowance line is just seaward of Port Dnve, but landward of structures inciuding the Whad
Restaurant and Customs (Part of Peails House)

dustrial /Commercial

Coastal Processes Allowance
Let Boundaries
== Horizemal Setback Datum (5 69m AHD)
Currerz Risk of S1arm Erosicn
“ 2040 Coastal Processes Allowance
2070 Coastal Processes Allawance
== 2110 Coastal Provesses Allonance

Figure 48: Entrance Point Compartment {(west side) showing coastal processes erosian
allowances recommended for future planning periods
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Yiharf Restaurant
Customs / Quarantine

3 Toll Hermald Supply Base

S Fishing Club

Coastal Processes Abowance
Lot Baundasias
~ Horirental Setback Darun (5.69m AHD)
Currers Risk of Storm Eresion
« 2040 Coastal Processes ABowance
~=+ 2070 Coastal Processes Afowance
== 2110 Coastal Processes ABowance

Entrance Point Boat Ramps ===

Figure 4.9: Entrance Polnt Compartment {east side) showing coastal processes erosion
allawances recommended for future planning perlods
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Broame Golf Club

Coastsl Processes Alowasce
Lot Baumdanies

~— Herizenta] Setback Danum (5.69m AHD)
Current Risk of Storm Erosion

~=-2040 Coasual Processes Allowance

== 2070 Coastal Processes ABowance

== 2110 Coastal Processes ABowance

Flgute 4.10: Slmpsons Beach Campartment showing coastal processes erosion allowances
recommended for future planning periods

4.26 Town Beach
Overview

The Town Beach is i ped and i ial and i
properties, community parks, roads and carparks located in dose proximity to the shoreline. A groyne
shiucture is located midhway along the compartment at the site of the original Broome Jetty (1896). The
beaches face Roebuck 8ay and are largaly protected fram significant wave action during ambient
conditions, but can be subject to erosion in cycdone events. The topography of the dunes gradually falls
through this area frem a height of 12m AHD at the south-weslern edge to approximately 6m AHD at the

Broome Townsi 7
C:)::‘V&Ha:ln:ﬂ':k Maragement and Adagtshon Plan Bal rd -
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4,26 Simpsons Beach

Overview
The Sil Beach is alargely shoreline backed by Pindan diffs and
vegelated sand dunes everain by vil sand. Thereis iic refief at @ minimum 12-14 m AHD

along the compartment and the shoreline is shellered by the Entrance Point promontory, particuarly in the
soulhernmost section where some mangrove colonisation 1s exidant.

Key findngs from CVS

The height of the diffs protects inland areas of the coast from inundation as a result of storm surge
associaled with design storms in future planning periods. The shoreline is reasanatly stable vdth annual
average of 0.15 mir erosion based on analysis of the histarical aenal data. The coastal processes
a‘owances for the future planning periods are presented on Figure 4.10.

Caastal Issues for CHRMAP

The seclion of coast is largely ped and existing is located landwvard of the coastal
processes allowance line at the 2110 planning period. The waste waler treatment pands are just landvard
of the 2110 coastal processes allavance line.

Broome Townsite Q

Coastal Hazard Risk Maragement and Adapiation Pen alr &
B e e
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narh-eastern boundary. At the section of the are
present along the shoreline

Itis noted the coasta! foreshore area has undergene significant modification in the past 50 years. Photos of
the section of Town Beach south of the old Broome Jetty area to Demco Street in the period 1965 to 1995
show the expansion of the caravan park over the foreshore dune system (Figure 4.11). This section of
coast which once acted as a coastal dune buffer, has now been incorpotated into the expanded caravan
park site.

Key findings from CVS

The eoastal dune is largely sufficient to protect the inland areas of the coast from inundation as a result of
storm surge associated vith design storms in future planning periods. Some flooding of areas adjacent the
Catalina's development and at the Tevm Beach carpark and Caravan Park is noted for extreme events
assodiated with future sea level rise scenarios. Drainage of the catchment based flooding during large
events was dted in the CVS with regard to the canveyance of the runoff through the shoreline north of the
old jetty to centrol associated etosion during large cyclonic events.

The coastal piocesses alowances are shovm on Figure 4.12 for the shoreline south of the old jetty area
and Figure 4 13 for the shorefine north. The chief contribubon to the foreshore reserve allowance inthe
compartment is sea level rise representing 50-75 % of the total coastal processes allowance (refer Tatle
3.10). Itis noted this is a direct horizontal application of 100 tmes the projected sea level change for each
planning period, and the appication does nat fake account of shareline typa or elevation

Beaches south of the old grayne are noted as being comprised coarse sand (increasing their resifience to
ercsion) as opposed to the beaches north of the groyne which are composed of finer sediment and sit,
with mangrove cover along most of the shorefine. The CVS assessment of changes in the historical
shoreline position indicated that the southern section of the compartment from the old jetty area has been
effectively stable (S2 =0 m) Advice from the Caravan Park received during public submission of the
CHRMARP stated that the Park operators have been using selective fil and vegetation to cantrol ercsion
along this section of the shoreline since 1990 which had proved effective for stabilisation of the coast
{Figure 3.4). For the section immediately north of the o!d jetty area, the Pindan sand diffs are noted as
particularly at risk of eresion, with a reported rate of retreat of 0.6m to 1.5m pear day during Cydone Lindsay
(1985). North of the old jetty area through to the end of the compartment, ercsion rates of 0 3m annualy
weere recommended based on the CVS analysis.

The coastal assessment for storm erosion ($1) in the northern section of the compariment takes account
of mangiove cover along the shoe and assodated attenuation of wave impactin design storms. The
seawalls constructed at the back of Lhe beach adjacent the Mangrove Hotel section of coast have not been
considered in the assessment.

Caastal Issues for CHRMAP

South of the old groyne {refer Figure 4.12), the Roebuck Bay Caravan Park is at risk from coastal
processes in the current to 2040 period, wilh future planning pefiads shawing increasing risk to coastal
processes threugh 2070 and 2110. Residential properties an Demco Ditve are indicated as being at risk
betveen 2040 and 2070, with a lov point behind the dune {dune swale) in this section of coast responsible

Brooma Townsie s H )
Coastal Hazard Risk Maragement and Adaptation Pian ‘:lll .
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Figure 4.11: Town Beach caravan park and Demco Drive development 1965 to 2012

Broome Townsite
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Figure 4.13: Town Beach Compartment shawing coastal processes erosion allowances
recommended fot futute planning perlods north of the old Jefty area

e st st Baird.
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~ Roebuck Bay Caravan Park

Law Point Bahind Dune

Coastal Processes ABowance
Lot Boundaries
~ Hecizontal Sethack Danum (£.69m AHD)
Curremt Risk of Storm Erosion
== 2040 Coastal Processes Allowance
~ 2070 Coastal Processes Alowance
«= 2110 Ceastal Processes Alowance
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Figure 412: Town Beach Compartment showing coastal processes ercsion allowances
recommended for future planning periods south of the ok Jetty area
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for the placement of the HSD. Apex Park, Town Beach cafe and the catpatk are kighiighted as being at
rsk aof coastal erosion by 2040, and the 2070 coastal processes Iine s landward of these features

Morth af the old jetty area (Figure 4 13), the ste of Catalina's is Indicaled to be at sk presently iom
coastal processes. and by 2040 Ihe site is a'most entirely seaward of the coastal erasion allowance The
foreshoie reserve area between Catalina's and Matso's Brewery is suffident to mainlain the forecast
coastal processes cntd 2040, theieafler the 2070 line is located landward of Hamersley Streel Matso's
Brewery, the Mangiove Hotel and the Moonlight Bay Suiles locations are idemtified al risk of coastal
processes by 2040 and going fonward, are aflargely seaward of the 2070 erosion aliowance

Itis noted the seawa!l and protection structures present in this section of coast fronting Caldina's and the
Caravan Park (Sectun 3 6) have not been considered in the coastal processes assessment under SPP26
Whist these veould offer some from coastal hazaid in extreme events, Lheir

and ongoing mai is nat managed by the Shiie The importance dof the structiges for
managing coastal hazard nskin this section of coast is evident, hawever the commament to ensure they
remain in place throughoul the future 100 years planning penod (2110) and the responsibity of ongomg

and any fiture af the atthe end af their desian Iife vl require further

definftian as part of the CHRMAP precess

427 Broome Town Centre
Overview

The Btoome Tovn Cenlre companmeni encompasses the main business area of the lown The area
serves commerdal, residential and towist purposes and its Chinatowm area holds historical significance for
the lown The campartmenl is situated on the entrance to Dampier Creek surrounded by mangioves and
tidal lats, and the topography is generally law lying

The peninsula an vhich the Braome CBD and Chinatown is stuated has been significantly modified in its
shart history. The pment of the has induded land in the past 50
years atound Chinatown for commerdial expansion, airport runway and roads as shovm an Figure 4 14

Hitoncally the Chinatown area has been subjected to inundation from the ocean, with periodic flaoding of
the hentage budngs such as Sun Pictures noted in s rich hslory From the 1959 aerial phota it is evident
how ocean flooding could reach the Iocauun thiough Dampier Creek In mare recen imes and kkely as a
resut of the si land from the ocean during extreme cydone events has not
baen prevalent The largest cyclone in recen! hstory. iapical cydane Rosita in 2000 had a storm bde
which peaked at 4 37m AHD {9 69mCD) which was below the highest aslranomical tide level (5 2dm
AHD)

The LDAR for Chinatown area s presented an Figure 4 15, and shows the height of the land in the central
secton of the peninswa is lower than the outer edges The outer peninsuta foreshore area level is
maintained by retaining walls and buit up iand leve's that can keep the genaial astianomical tdes from
ficading the central Chinatown section Based on an assessment of the detailed LIDAR, the outer sectons
of the pan:nsuda are capalie of valhstanding an ocean level upto approximately 5 6m AHD which is 0 4m
above the highest aslranamical tide {HAT) With the projected sea level rise scenarios, from abotn 2070
anvards the tide at the HAT level veould breach the peninsula

e _ Baird.
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Figure 4.14: Broome Town Centre comparison 1859 and 2012 Aerial

Broome Townalle Cl
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1 Tropical cydone induced storm suige which results in the auter edges of the peninsula being
breached by Lhe ocean and viater flooding the central section. Lower lying sections of Chinatoem
atthe interseclion of Carnarven Street and Shart Street are most at risk when acean levels higher
than HAT occur and breach the outer edges of the peninsula, as water wil flow down into this low
poinL The Napier Terrace — Broome Road intersection is also low lying and susceptible to floeding
inlarge tides.

Stotmwater runoff from rainfall poses a significant risk of flooding to the properties in the coastal

compartment particularly in the lower lying sections of Chinatown {intersection of Carnarvon Street

and Short Street) as water flows dowm into the centre of the peninsula from the suirounding
streets. Stormwater upgrades are under consideration in these locations.

3 Acombination of rainfall runoff and storm tide where significant rainfa'l occurs jointly vith a cydone
impacting the coast that results in a significant storm tide level in Dampier Creek. Depanding on
the stoim tide level the peninsula may be breached (as per case 1) and the rainfa'l runoff may be
prevented from diaining through Dampier Creek as a result of the efevated ecean level caused by
storm tide With the usual drainage path effectively Hacked by the ocean, the rainfall runoff vall
backup and flood the surrounding streets and praperhes. The likelinood of this occurring is
particularly lovs.

~

For the CHRMAP the key inundation impact that has been cansidered is inundation mechanism 1 - storm
tide only. This is consistent with SPP2.6, whete the coastal inundation hazard for future planning is based
on the areas inundated in the 500yr ARI storm surge event, occurring in the year 2110 which incorporates
0.9m sea level rise.

The mapping of coastal inundation hazard pravided from the CVS is a combined return period map vhich
shaws rainfall and storm tide en the same map, where the mapping data represents the maximum
inundation from either ocean or catchment flows (Cardno 2015). Whist the coupling of rainfall and ecean
level is a sound approach to working with the joint occutrence, the mapping output to select the result at
each grid point of the worst / highest flooding outcome creates an outcome for flood mapping whichis
more severe than the SPP2.6 requirements. For the SPP2.6 case of the 2110 planning period 500yt ARI
case, lhe mapping shows inundation derived from two cases - a 500yr ARI storm tide (potentialy with
S0year rainfall concurrently) and a 500yr ARl rainfa'l case {potentially vith 50year storm tide concutrently)
The inundation fram 500y1 rainfal s extreme for low lying areas such as Chinatovn and resuits in largar
inundatian regions in the mapping than can be wananted in the CHRMAP assessment

Mapging cases for storm tide only models (ie no concuirent rainfall) or the base mode results of caupled
ocean —rainfall were not made available to the CHRMAP study As it was impossibie to separate the
relative contribution from the storm tide and rainfall from the mapping sets provided from the CVS, Baird
medellad a number of inundation cases based on a ‘bathtub’ method which uses the LUDAR ground
surface (evels and flaods the land areas based on the offshore storm tide ocean level for scenanas on
Table 3 4, incotporating wave setup allowances specified in Table 3.5. This approach was used to define
the coastal inundation bkelihoad lines for the Broome Central compartment (Section 6.9). Itis noted the
inundation assessment does not account for freeboard - habitable floor heights may be above the lot
ground level on which the LDAR is based

Key findings from CVS

The coaslal processes alavsances for the compartment are shown on Figure 4.16. Tha caleulated
allowances for storm efesion (S1) and historical rate of shoreline movement (S2) are neglighle through the

‘ )
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Tha LIDAR on Figure 4.15, shows the land levels behween 4 m AHD and 7 m AHD. The low lying central
sechon of the peninsula at the junction of Carnarven and Short Street is a concentration point for
calchment runoff in rainfal, and most at risk should the storm tide level breach the peninsula

The calchment basin an the southv.est side of Broome Road can be seen below the road level and the
culverls connecting Lhrough to Dampier Creek are indicated The 7m AHD conteur is showmn as a magenta
line and all land atea beyond this is at a higher elevation This 7 m AHD contour cotresponds with the
design ocean inundaton leve! for the 2110, 500-yr AR| event.

Figure 415: Broome Town Centre LIDAR data plotting land areas in the range 4.0m to 7.0 m

Drainage issues in the section of the town around Carnarvon Street and Short Street occur for rainfall
events of ARI10yr or greater. Itis noted flooding of this location is the subject of a District Starmwater
Management Plan that has been undertaken for the Shire (Cardno 2016). The options to mitigate
catchment flooding in this section of tovin aie not pait of the CHRMAP.

Inundation Mechanisms

Inundation of streets and pioperty in Chinatown and the surrounding land areas of the coastal
ccompartment can occur through three mechanisms:

Broome Townsite -
Coastal Hazard Risk Mara gemert and Adapation Plan alr .
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compartment shoreline. The allowance for sea fevel rise dominates the allovance total for each planning
period

Of greater cancern, the topographic relief offered in many other coaslal comparments is not avalable
along the Dampies Creek shoreline, and the threat from coastal inundation as a resuit of storm surge is
significant The south-easten shoreline of the coastal compartment is elevated above both current and
future storm surge levels, however inland of this dune the |and drops quickly into the low lying area most
notable at the intersection of Short Street and Carnarvon Stieet and Chinatowin. Low lying sections of
Chinatovin are at nisk of predominantly catchment based flooding In the present day under 10 to 50-yr ARI
cydlone events. As sea level rise is [actored into future scenarios, the Chinatown area and suirounds
becomes subject to signi i ian as ocean il ion becomes more severe.

Cosaad Processes Alowance
Lox Bounlaries 2040 Coantal Processes Alomante
~ Nocioweral Soback Darzs (545 AMD) — MM Coastal Processes Alswance
Curvess Risk of Sem Frasien —= 2110 Ceaml Pracesies Alowase
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Figure 4.18: Broome Town Cenlre Compartment showing coastal processes erosion allowances
recommended for future planning perlods

Brocene Townaits -
e e Baird.

12518101 R2Revd Page 60



Innavation Engineered.

Coastal inundation dominates tha coastal hazatd risk lor the Broome Town Centre compariment. wath the
inundation exteres associated with the 2110 planning petied 500 yr-ARI event shown on Figure 4 17.
Under this scenario, the entire commerdal district and Chinatown area s inundated {depths > 1 m) and the
inundabon extent extends through to Frederick Sltreet east to the Airport runvay

The inundation presented on Figure 4.17 indudes the effects of concurrent ealchment based floading The
inundation in the soulivwest corner is the resull of rainfall which is draining tovzard Dampier Creek through
the rozd netwark and the creek on the sowthein aspart baundary. Broame Road is signficantly inundated
{depths > 1m) and the weslen side of Hicome Rd ts severely inundaled, as a result of catchment flows
and the culvert connecting to Dampier Creek

Dot Mois)  CosmdPoceneiAdewsoce
Brtars — Coastd Comgamont Braadan
e Herizanld $e8ack Dixs ¢4 25 AMD)
Cucxemt Rink ¢f Siarmm Ernvion
2041 Coastal Processes Allox aace
2000 Caamal Proceutes Alowmace
= 2116 Coaatal Processes A= ince

Figure 4.17: Broome Town Centre C. showing 2110 iy ion extent fot the 500-yr ARI
event storm surge with concurrent catchment based flooding

Bt s Baird.
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2070 Coastal Processes Allowance
== 2110 Coastal Processes Alowance

Figure 4 18: Dampier Creek Inner Compartment {lower) showling coastal processes erosion
allowances recommended for future planning periods, and inundation extents for the 2110 500-yr
AR event
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4.28 Dampier Creek inner
Overview

The Dampier Creek Inner compartment incorporates the tidal flat and mangrove kned shoreline section of
the Dampier Creek Estuary narh of the Broome International Airport

Key findings from CVS

The dominant process for coastal hazard risk in Dampier CreeX is caastal inundaton The shore!ne is low
tying tidal Mat colonised by mangrove which provides some attenuation of water level in extreme storm
surge events The CVS investgated the mangrove system in Dampier Creek and canduded there is a
plenbful avaitable fareshote atea within the Dampier Creek basn for the mangrove system to adapt and
colon'se as sea levels increase in future planning periods ing that isati

pace wih acceleraling sea level rise.

The CVS dd not specifically assess the inner section of the Dampier Creek coastine for coastal processes
alowance, Instead these were determined by Baitd for the hetute planning perieds thiough an approach
endorsed by the DoT {Baird 2016a)

Coastal Issues for CHRMAP

The coastal inundatian extents fof the S00-yr ARI desgn slorm suige level in the 2110 planning tme frame
is shown on Figure 4 18 {lower section) and Figure 4 19 (upper section) The coastal processes
allowances for the present and three future planning periods are overlaid on the plots

The inundation in west of Bioome Read is largely the resit of calchment based flooding which is unable to
exit through Dampier creek through dsasnage channels due 1o the elevated starm tde level The lower
section of the compaitment shown on Figure 4 18 indicates that the inundation is genetally concenlrated
waithin the roadways in the sectan between Gubinge Rd and Sandpiper Avenue On the northern boundary
af Guhinge Rd there is concentrated tnundation, with impacts to lots bordenng this region Guhinge Rd 1s
manlained above the peak flood depth, whist Bicame Road is subject to signicant inundaton due to its
dose proxim#y to Dampier Creek coupled vath catchment effects.

Inundation extents for the upper section of the compartment indcate propertes between Broome Rd and
‘Weattle Drive affected by inundation depths of 0 2510 0 5m The Broome Highway 1s subject to inundabon
depths betveeen 0 25 and 0 5 m for the 2110 design event at the 500-yr ARI level

:-::::nmmmv: — - == Bair—dl
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Ceartal Cemparament Bonlary
Current Risk of §tarm Excsion

0 Coastal Processes Alanance

2070 Coastal Precesser Akmance

== 2110 Coastal Processes Akonance

Figure 419: Dampier Creek inner Compartment {upper) showing coastal processes erosion
allowances recommended for future planning periods, and inundation extents for the 2110 500-yr
AR evenl. .

4.2.9 Dampler Creek East
Crervew

The Dampeer Creek East compantment is a sparsely inhabited secton of the study area, which comprises
the eastern shoreline of the inside of Dampier Creek and continues through the estuary opervng to the
section of ceastline on fronbng Reebuck Bay on its eastern side

Baird.
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Key findings from CVS

The Roebuck Bay shareline was found to be very stable vdth litte shoreline movement histarically in the
CVS analysis. Low lying beach batner dunes at a crest leve! of 8 m AHD are present along the Roebuck
Bay section with extensive mangrove cover. To the eastern end of the Roebuck Bay shoreline viell
vegetated Pindan diffs overly more resistant autcrops of Broome formation sandstene.

Coastal Issues for CHRMAP

The coastal alowances and inundalion extents for the 2110 design event are piesented on Figure 4.20.
There is limited infrastructure vdthin ihis compartment that vl be assessed for CHRMAP.

Cotsad Computosent Bonsbicy
Currene Sk of Srom Exesion
304 Ceastal Processes Abowame

- 2000 Cosstal Processes Abewasce
0 Coasmal Pocenes ASowamce:

Figure 4.20: Dampier Creek East Compartment showing coastal processes erosion allowances
recommended for future planning perlods, and inundation extents for the 2110 500-yr ARl event

Braome Tawnsite
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Gantheaune Ponl Rd 2040- 2070
2 Gantheaume Ciffs Gantheaume Pent Rd 2040 - 2070
Erosion Kawile Road 2040 - 2070
Broome Tud Club 2070 - 2110
3. Reddell Beach Kavts Road 2040- 2070
Erosion
Resdential Current - 2040
4. Ertiance Pont Kavie Road 2040 - 2070
Industrial Land Westside 2070~ 2110
Putitc Boat Ramps Current - 2040
Fishing Club 2040- 2070
Kzbbarli Rd Currert — 2040
Erosian
Boat Launch NE side Current — 2040
Jetty Access Pant Curtrent — 2040
Whar Restaurant Current — 2040
Customs / Quarantine Current — 2040
Port Drive 2070-2110
5 Simpsons Beach Erosian Water Traabment Fonds 2110 amwards
& Town Beach Catalina’s Cuntent - 2040
Caravan Park Current — 2040
Apex Park Current - 2040
Tovin Beach Cafs 2040 - 2070
Carpark Curtert - 2040
Erosion Residential 2040 - 2070
Demce Drive 2070-210
Mangrove Hotel 2040 - 2070
Matso's 2040 - 2070
Hammersley Street 2040 - 2070
Carnarvan Street 2070- 2110
7. Broome Yown Certre Chinatown / CBD Inundation of maiority of
Inundation Airport Rumvay East Chinatawn under 2110 S00-yr
ARI storm surge evert
Broome Rd
8 Dampier Creek Inner Broome Road Inundation of properties east af
Tolehie, Coiee apeitiag Broome Rd in 2110 50041 ARI
storm surge event
Inundalion One he
F Secondary catchment based
LA fioading of properties in North
Broome in 2110 svent
9 Dampier Creck Easl  Inundation None None

Broome Townsite - ' - - - Bajrd.
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4.3 Summary of Coastal Issues

In summary, coastal erosion are the key i ion for CHRMAP for the coastal
compartments from Cabte Beach around to Town Beach {compariments 1 to 6 indusive). For the shoreling
compartments along the section of the shoreline fronting Dampier Creek {campartments 7 ta 9), storm
surge inundaton and eresion hazard vall both be required to be addressed in the CHRMAP

Catchment based flooding as a 1esult of rainfal, impacts a number of locatians across Lhe Broome tovmsite
study area ltis nated that catchment flaoding 1s only cansidered in the CHRMAP foi locations where the
catchment flocding interacts vith elevated ocean levels as a result of storm surge This imits consideration
to the areas of the shoreline adjacent Dampier Creek (coastal compartments 7 to 9).

The CHRMAP will nct develop mitigation stzateges to address catchment based flooding of Chinatowm. It
15 noted

»  Chinatown is sited on the lowest lying topography of the Broome CBD perinsula, 2nd as a resuit the
local based rainfa'lin g streels is directed into this area in large 1ainfall events.

« inundation as a resuil of catchment rainfall w41 occur for events rated at the 10-yr ARI (without any
influence from the ocean |evel).

« Thedrainage network in Chinatown in two key areas is the subject of a separate slormvater study
(DSMS.Cardno 2016) commissioned by the Shire. The Short Street-Carnarvon Street intersectian and
Naper Street—+ Street i have been ined vith options pr to
attenuate the Roading in large rainfal events

To dearly understand the storm tide only effect on inundation in Chinatown, Baird have undertaken
‘bathtub modelling' of key tetutn period storm tide waler levels using the detaled LDAR dala set
(dscussed further in Section 6.9). This has conduded the edg= of the Chinatown peninsuta can hoid back'
the storm tide level up to a height of approximately 5.7m AHD, which is equivalent to the present day 100yr
ARI. With sea level rise projected for the 2040 planring period this flooding immunity reduces to the 50yr
ARl storm tide

The SPP2.6 design scenario for a 500yr AR storm tide in the 2110 planning pericd has been showm to
inundate areas belovs 7m AHD through the Broome Towmn Centre coastal compartment.

From the detaled review of the coastal compariments, an overal summary of the key processes vdthin the
compartment, the assets at risk and the potential imeframe identfied from the CVS 1s presented on Table
42

Table 4.2: Summary of Coastal Issues by Coastal Compartment

Coastal Compartment Key Process Asset Timeframe
1. Cabla Baach Zanders Cafe Currert - 2040
Beach Access Rd Cuneit - 2040
Suf Club Currert - 2040
North Carpark Currerk - 2040
South Catpark 270-2110
Cable Beach Rd 20402070
Broome Townsiwe .
Coastal Hazard Risk Mana gement and Adsptation Pian Balrd.
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5 Risk Analysis and Evaluation

5.1 Risk Analysis

Inthis section the coasta! hazard fiem erosion and inundation identified for Broome Is considered in terms
of likefihood and consequence and combined to provide a risk matrix to determine the level of risk for
assets in each of the coastal compartments

Itis nated that the risk analysis for the CHRMAP concentiates on the most immediate planning period
2040, vith cansideration of the oulcomes as far as the 2070 planning period Through this approach the
CHRMAP seeks to define what s critical for the Shire consider curtently and into the immediate future
{approximately the next 25 years). The projected erosion and inundation for scenarios out to the 2110
planning period are [: in planning of 1ol cantrels and i over the
longar term {2110} and eaptured in the likelihood scales developed to assess the risk.

5.1.1 Likelihood

In risk management terms, likefihood is the chance of something happening, and is similar to probabiity.
AS5334-2013 describes this as follows:

In risk management lerminology the word Lkelihood is used lo refer to the chance of something
happening, whether dsfined, measured or defermined objsctively or subjectively, qualiatively or
quaniitatively, and descrnbed using general lerms or. i (suchasa or a fre
over a given time pefiod).”

The ikelihcod scale that has been developed for the Broome tov.n site CHRMAP folows the guidance
presented in AS5334-2013 and WAPC2014  The definitions for the likelihood scale are shovm on Table
5.1 viith each category assodiated in terms of Annual Exceedence Probablity (AEP) adapted from
AS5334.-2013 in ranges taloted for the Broome CHRMAP.

Tahle 5.1: Likelihood Scale Definitions (WAPC 2014, AS5334-2013)

Rating Annual Exceedance Probability

Almost Certain Has a grester than 85% chance af occuring in th identified time period if lhe risk
is not mitigated

Licely Has a 50-85% chance of occurring in the identified time period ff the risk is nat
mitigated

Foszible . Hasa25-50% chance of accurring in ihe identfied time pariod d Ihe risk is nat
mibgated

Unlikely Has a 10-25% chance of cccurring in the idantified time period if the risk is nat
mibigated

Rare May oceur in exceptional circumslancas, fe less than 10% chance of occuming in

the identified time period f the risk is not mitigated

Brocme Townsits 8
o ks Baird.

Page 77




Innovation Engineered.

The CHRMAP guidelines (WAPC 2014) pravide recommendations fot development of a kkebhood sca'e
using the likelhoad terms in Table 5 1 This requires the eros:an and inundaban scenanos to be
considered across future planning periods on a shiding scale [n eflect this recogrises that a level of erosian
risk thalis cansidered ‘possitie’ taday becames more likely in future bme penods Fat the Broome
CHRMAP the erosion and inundation likelihood scales have been determined vathin the framework of
SPP2 6 and through discussions vith Department of Planning (DoP)

6.1.2 Coastal Erosion Likelihood Scale

The Coastal efosian kkelihood scale is shown in Table § 2 with Ihe shiding sca'e approach for ikelihood
behween successive planning periods deary observed For example the Uikely' erosion definibon in 2040
becames the definition for the ‘Aimast Cerlain’ calegory in 2070 and the ‘Possible’ erosian leve! in 2040 is
considered as Likely' in 2070

Table 5.2: Broome CHRMAP Likelihood Scale for Coastal Erasion (2040 b 2110 planning period)

Rating 2040 2070 2110
Almost Centan - 2015 Erosion 2040 Erosion
Ly 2015 Erosion 2040 Erosion 2070 Erosian
Poasble 2040 Eroson 2070 Eroson 2110 Erosion
Uniskaly 2070 Eroson 2110 Eroson .

Rare 2110 Erosan - -

The likelihood category definitions are based on the premise

+ The Aimost Certain’ category is defined as the erosion fos two planning periods eaidier (in 2040 this
has not been possibie to determine)

« The Likely' category is defined as the erosian for the priof planning penod

« The'Possibie’ categary is defined as the erosion far the gven planning penod

« The Unlikely category is defined as the efosion for the huture planning penod

« The 'Rare’ cateqory is defined as the erosion projected for tvo planning penods in the future

51.3 Coastal Inundation Likelihood Scale

Fat caastal inundation the likelihood scale defimibon 1s presented on Table 5 3 The Possible’ category
within each respective planning period is lhe SPP26 for coastal tion hazard
defined as the 500yr ARI inundation extenl. Werking through the likelihood scale

« The Almost Certain’ calegory is defined as the 500yr ARI inundation for two planning periods earher
{in 2040 th's has been approximated ta the 2015 100yr ARI)

s The 'Ukely category is defined as the 500yr ARI inundation fof the prior planning penod
« The Possitle’ calegory is defined as the 500yr ARI inundaton fof the given planning period
«  The Unikely category is defined as the 500yr ARI inundation lor the hiture planning penod

The adopted inundation likeilhcod categones on Table 5 3 are based on a siiding scale cansistent vath
WAPC policy and simiar to thal shoven in Table 5 2 Itis noted that the watet level calculaled in the CVS

Brooma T -
i P Baird.
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Itis naled that post. kshap analysis was to ine the final ratings for each
of the identfied assets reported in the secton to oaw, directed by the CHRMAP guidelines and
stakehotder feedback.

5.2 Risk Evaluation

The evaluation phase considers the risk analysss for the identfied assets and veorks through priontising risk
management and adaptation

Evalualion of the nsk analysis is abouk pek nsk and Htis an impartart part

of the process as & may not be posswble or necessary 1o treal every nsk Also, the cost of mplementing
and may outweigh the benefts ganed In pnartising management and

adaplal:on actons, companson of the resulls of the rsk analysrs is underaken to determine the

of the risks based an the autcomes of the risk

assessment (WAPC2014)
5.21 Risk Scale

A nisk priorty level scale was developed for the Broome CHRMAP and is the product of the likelihood and
consequence as shown on Table 5§ 5 For the level of risk defined in Table 5 5, the corresponding tolerance
scale s shawn on Table 5 6 describing the tolerance and the assooated action tequired to be undertaken
(from WAPC 2014)

Table 5.5 Likelihood | Consequences matiix lo assess level of risk

CONSEQUENCE

Insigricant M Modarata Mazy Catastrophic

LIKELIHOOD

Tabla 5.6: Tolerance Scale - Erosion

Risk Level Action Required Acceptance | Tolerance

Hgh Immediate Ia shod leem action required Io efmmate or Tolerable
freduce the risk to accepfable jevels

Medrsm Shart 1o medium term achon to reduce the risk ta Talerabie / Acceptable
acceptable levels, of accept sk

s soere  Baird.
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for each of the planaing scenanos and return petiads incorporates sea level nse across tme {0 15m for
2040, 0 4m for 2070 and 0 9m for 2110) Addtionally, the medeling of the starm events allows for
increased cydane intensdy in future planning periods

Table 5.3: L i Scale - ion Hazard Definition. Scenarlos for 2040 to 2110
] 24 s i D ne aHo
Aimost Cetan 2015 inundation' 5 39m 2015 Inundat:on 5 48m 2040 Inundation 5 70m
Likely 2015 Inundabon 548m 2040 Inundahen 5 70m 2070 Inundatan 606m
Fosszie 2040 Inundation 570m 2070 Inundation 606m 2110 Inundation 6 63m
Urbiaty 2070 Inundat.on 606m 2110 Inundation 663m

1. lmundaton based on 100yr ARI Event

Mapging is presented in Appendix B for each of the coastal campartments showng coastal hazard in
terms of likekhood as defined on Table 52 and Table 53

5.1.4 Consequence

Consequence is used lo describe the impact to assets when coastal hazard is reaised For the Broome
coastal areas, the scale of impactis rated 1n a five slage severity scale from Insignificant to Catastrophic as
shown on Table 5 4, with respectve Economic, Environmental and Socal impacts noted far each category

Table 5.4: Consequence Scale

Rank  Rating Soctal
P Permanent loss ot Pemanant foss of fiora and Long-teim o permanent
damage >S3mikan  fauna - will nol recaver loss of functan

Long term loss af fora and

Peimanent loss o >75% of commurdy

2 - damage$1-S3milion AU MTied chance of aMiected
recavery
3 ) Permanent loss or Medium term loss of flora and Medium-erm dsruption
=g damage $200k -$1mi  fauna Recovery dkely ta function
4 Permanent loss of Shart term loss of floa and <50% of communty
damage $20k - $200k  fauna, Strong Recovery affected
s Permanen loss of Neglgibke to no loss of fora :‘:“’: ';:"TZT"‘I’;“ ”
damage < § 20k and fauna L
functen
Inthe 5 and worked vith the
sca'e on Table 5 4 ta rate the impact of erosion and inundation on assets identfied within each of the
caaslal The p process and ate teported in Appendix A
Broome Townste -
Coastal Hazard Risk Mrmgamant ard Adapieton Pl alr ol
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5.3 Risk Evaluation by Coastal Compartment

Assets idemified within each of the coastal dunng the i {Appe!
A) have been assessed against the coastal hazard likelihcod mapping (Appendix B)

The ask priotity has been determined for the 2040, 2070 and 2110 planning penods for assets ksted within
each coasta! with the nsk effects of coastal erosion and inundation
separately,

5.3.1 Erosion Risk by Coastal Compartment
Coastal erosion fisk is evalualed ler 2l nine coastal compariments on Tahle 57 to Table 515

Table 57: Coastal Compartment 1 - Cable Beach Coastal Erosion Risk

Asset Conseq Ukelhood Risk  Likeihood Risk  Likelhood  Risk
Erosion 040 Level 070 Level 210 Level
240 2070 nw
Narthern Seclian
Atrost Akmost
Turde nessng sites  Minor Lty 1] Cotfain " Cettain ]
Lurgari Trad Mod, Rare Unlikety M Possbie
- Tmoat Anost
N ol I
Sand dunes Major Uniiely L) Possb'e H Likaly
Vine Thickets Major Not Impacted
Central Section — Taurist Sector
Cable Beach P Atriost Arnast Aimost
Shorehne 4o Certan Certan Centain
Cable Beach Aimast Abrcat
Amphtheatie Mo} iy H Certain " Certain L]
Cable Beach Club i
Pk Major Unliely " Possble H Licely
s Abmest
Rasdential Praperty  Major Paossbie H Likaly s
Almos! Aknost
SurfLie Saving Cb  Major Liety : pard Cadabt
Vehicle Baach ’ Atmost Awmost
Access Raad e Lhely " Certan i Certain "
Beach Accass Awmest Aimost
Strs i Lishy, g Cotan AN Cutis SN
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Atmost

Carparks Mod. Possble M Lively e . I
Landscaping, paths, Almest Atmiost
tancas tnalit: Laely Certarn Certain
Avwsest Atmost
Zanders Cafe Malor Liely i pi
Shira Infrastructura v
(Toilets. Playground, ~ Minor Likely " Almast M Aok "
Certeti Certsin
Tanks, Seating)
Lurviari Trad Mad. Possitle [MHI Likey [ Ao BN
Cerlain
Sauthem Seclion
i Atrmiost Almost
Sl — o ! iat . Soran .
Minyi Park
R Mad, Not Impacted
. Almost Almast
d.
Lurgarri Trad Mo Likely ) el R
Sand dunes Ma]or Untxely " Possible H Lixely
] ) Almost
Vine Thickets Major Possible  # Likely . pes

Broome Townsits

Coastal Hazard Risk Maragement and Adapation Plan
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Table 5.10: Coastal Compartment 4 — Entrance Point Coastal Eyosion Risk

hsset Conseq  Likelhood Risk LkeBhood Risk Likefihood Risk
oz 040 Leved 2070  Level 2100 Level
2040 2070 20
i B Almost
Port Buldings
g Major Possbls  H Likaly - el -
p— Pimost
Fishing club
g Mod, Unikaly M Possble M CTRS R
i Almas! Almost
Havercraf Faci ! ;
Ly Hod. Likely, " Certsin " Gertain
Boat Ramps, : Almost Almast
Carpark Ma)ap Skab; Cartain Certzin
Vine Thickets Major Likety Possitle Amont
Kavite Road
. b
i Mod, Unikety M Possible
Dinosaur
t Rated
Trackways' Bkt

1. Dinosaur footprints are not expacted to ke mpaced by shoretne ersskon a8 iy i+ locatid balow tha maan se kil

Table 5.11: Coastal Compartment 5 — Simpsons Beach Coastal Eroslon Risk

Asset Conseq  Ukelihood Risk Lkelhiood Risk Likelhood  Risk
—= 200 Level 2070 Level 2110 Level
2040 2070 2110
‘Waste Water
Treatment Plant Catasl Not Impacted
Golf Course Minor Not Impacted
Resiental Properties  Major Rare M Untkey M Possibts M
Almost Aimost Flmost
Beach and Foreshare
e Cortain M Corsin MM Corisin
Almos! Aloast
Vine Thickets »
' Hajar uxsly Cantain Cearlain
& Al
Sharatirds i '
Insig. Lely ey
Roebuck Bay' —
quelty, seagrass Not Rated

meadows, mudflals

1. Not rated as the fnk betveen coastsl erson and impacts ks the Rosbuck Bay marine 27035 s urknown

Broome Townsite

Coashi Hazard Risk Maragemart ard Adaptation Plsn
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Table 5.8: Coastal C: 2- Rocks Coaslal Erosion Risk

Asset Conseq Llkelhood ~ Risk  Llkelhood Fisk Likelhcod  Risk

Erosion 2040 Level 2070 Level 2110 Level
2040 2070 210

Gantheaume Point

Tourism Minor Rare Unikely Possble M

Infrastructure

Dinosaur Foatprints® Hot Rated

Shorebirds Insla. Likely

Broome Turf Club Mad. Rare Untdely Possibla

Gantheaume PtRd  Mod. Untkety M Possbe Lixely H
o Almast

Lunarri Tral i p

unga Mad, Possible I} Likaly H i H

1 Dinosau fostprints ara ot evpacted bo be impactzd by shorens erosion as they are located balow tha mean zea tvel

Table 5.9: Coastal Compartment 3 — Reddell Beach Coastal Erosion Risk

Asset Conseq Ukelihood Risk Likefihood Risk Ukellhood Risk
Erosion 2040 Level 2070 Level 2110 Level
2040 2070 2110
Reddell Beach Almast Atmos! Almast
od. - H
Fareshare Hod Cotzin B cemam ' Cedtain
Residential . Atmost Apmost
Praperties Mafor Diely - Certan Certain
popy - : Flmost
Lurujard Trad H
g Mod. Possible W Liksly e o
Kavite Rd
. Possih,
T Mod Untively M osstle | M Likely H
n Almast Fhmost
Manyir Park
¢ Mad; Likely B Certain B Certain L

Broome Townsite

Coastal Hazard Risk Manugemant and Adaptation Pan

Baird.
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Tahle 5.12: Coastal Compartment 6 — Town Beach Coastal Erosion Risk

Asset Conseq  Ukelhood Risk Likelhood Risk Likeihood  Risk
Erocion 200 Level 2000 Level 2110 Level
2040 2070 2110
Town Beach Almost Almost Almast
od. ]
Foreshoie - Certen i Certain 4 Certain H
Almost Aimost
Town Beach Reserve
Hajor Laely Cortain Cestain
Town Boach Caravan 1 o Aimost Almast
Park " Certamn Corfain
Airost Almost
Town Beach Car Park A
— — B Certan i Certain b
Shire Assets (Cafe.
Walempark, toilets / Malor Unlikely "M Possibla H Likely "
BBQ facikties)
Major Roads -
J Almost
Hammersley Road. Mad, Possible H Lirely H & H
Cedan
Carnarvon Steeet
Major Roads - Demco :
oA Med. Rare - unikely M Posstla M
3:"""’ Hemagal Mod. Uniely M Posstte  H Likely H
Properties Conti ] &
Foreshate Halor Untikely M Possible H Likaly H
Residential - Demco
Drive Major Possbla H Lixaly
Residential - Almost
Catalra's Major Ligey Certain
. Almost
Pioneer Cemeter: '
¥ Malor Likety iy
Museum Mod. Unlkely " Possible " Likely H
Almost imost Fimost
Boat ram
P L Certain SR Certoin N  Cern SN
Matso's Brewery Mod. Untikely Possible  H Likely H
Tourist Accom.
i fr
(Mangrava Hotel, Major Passble  H é::;: ée";'{:i:
Moonght Bay Sutes)
Mangroves (nodnern ¢ aaet. Not Rated

Section) !

1. ot rated as th Ik betv.een coastal esosion and mpacts i the mangrove areas s Lrknawm
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Table 5.13: Coastal Compartment 7 — Broome Town Centre Coastal Erosion Risk

Asset Conseq Likefhood  Risk  Likelhood Risk Likelhood  Risk
Erosion 2040 Level 2070 Lavel 2110 Level
2040 2070 2110

Chinatown Hertage
Buidings Camarvon  Calast. Rave " Untikely H Possble
Sl (g Sun Pichires)

Resdental (north 1 Almost Aimos?
Gray Street) Major ur- Certaa Certsin

?::‘;’:;‘:.";” Major Possibio H Likely 2:'_‘:::
?:“:‘:’:“‘?::“' tajor Possitle " 7 Likely ::’fﬁ
:::::" Shopeg tajor [T Likely i ’c‘:'r’l‘;'

:‘;::d :""’"' GCatast. Fae M Untiey T Passible
Kennedy Ha Wajor Untkely M Possbe | M Likey
el N E B B
N -
Tarsc Croomie s, Mod,  iaey [l Amet [ a0
Gray Street)

Roads (Broome Road Asmost
Landscaping / Open g

Nin. Unlel Possibte L] Livedy L
Spece 24 v

Margroves® Catast Not Rated

1 1ot rated as the ik between coastal arosion and Impadts 10 the Mo areas & LRnoan

T et poesen e S — Balrd
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§.3.2 Inundation Risk by Coaslal Compartment

Coastal compartments idantfied as being at nsk of storm surge inundation are those from Town Beach to
Damrier Creek {(coastal compartments 6 to 9). The high bairier dunes and difls present in coastal
compartments 1to 5 are at a level sufficent to provide natural protecton against storm surge inundation

Itis noted the inundation likelihaod is based on the LIDAR data and does not account for freeboard -
habitabie fioor heights may be abave the lot ground level on which the LIDAR is based The depthis
showm based on a batitub’ approach wherehy the defined offshore ecean viater level is directly
transfarred into the coastal area

Table 5.16: Coaslal Compartment & — Town Beach Coastal Inundabon Risk

Asset Conseq Llkelihood  Risk Likelhood Risk Likelhood  Risk
lound. 040 Level w7 Level 2me Level
N0 2070 2
Town Baach Minor
Foreshore
Town Beach Caravan
Minor

Park

Town Beach Car Park  Minor

Shite Assets (Cafe,
Walepark,loilets / Mod.
BBQ facaties)
o
R““"’:f Mod. Untkety M Poszbe M Lékoly H
Aormost Amost Almost
Boat ramp M
ol Certam Lo Certan s Certain g
Aimost Timoat Arrost
e L
Mang Minor Certain Certain B Connr -
Broome Townsie a1
Cosstal Hazard Risk Liamagement and Adactation Pian ‘llr -
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Table 5.14: Coastal Compartment 8 — Dampier Creek inner Coastal Erosion Risk

Assel Conseq Likekhood Risk Lixellhood Risk  Likelihood Fisk

Erosion 2040 Level 2070 Level 2110 Level

2040 2070 210
Dampier Craek )
ol Majar Not Rated
One Mie Major Posabe
Morrel Park Major
Speedway Major
Pony Chib Mod. Unikely M Posshie M Liely M
A'maost
Broome Road " .
e o - = i Coviaiy i
Watte Drve
aar 3¢
ke Major Rarm " Unikely M Posstle M
Broome Common
Not ted
vk Major Impact
Roebuck Estale Major Not Impacted
1Mot rafiod s e ink be! & unknawn

Table 5.15: Coastal Compastment 9 — Dampier Creek East Coastal Erosion Risk

Assat Comseq  Uikehood Risk Lkelhood Risk  Likelhood  Risk
& 240 Levl 2070 Levl 2110 tevel
040 2070 2110
Dampier CreaicFah ;. Mot Rated
Habtat
Seagrass Areas' Mod. Not Rated

Storebirds = Almost Almost Al
5 Cortaint Cetan Cerntan)

Roebuxck Bay Ramsar
Ste

Unsealed Roads Minar Unldaly m Posgbe M Laely L

1 $iat ot 21 #1a bk between coastal erosion and impact fo ratued sySEM B Uknoran

Oulslde Compartment - Hot Assessed
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Table 5.17: Coasial Comparimeni 7 — Broome Town Centre Coastal Inundation Risk

Asset Conseq  Ukeiihood Risk  Likelihood Risk  LUkehood Risk
) 040 Levk 2070 Levl 2110 Level
040 2070 mne
Chinatown Hertage
imos, Aimost
Buidngs Camanvon  Mod, Lixely H :; ”a_'" H e H
St {eg Sun Pectures)
Resdental (noh Asmost
Geay Sireet) Mod. Possible H Likely H Cortal H
Commeidial {Dampiec Atmost Atmest
Tce. eastam side) Hiog. Liz) 4 Certan ) Certan 2
Commercial (Dampier Adrtost Asmost
. e
T, westem side) Mod Liely L Ceran L Certain LS
Paspalay Shopping Abmost Admest
Certre Hod: Lty " Certain ] Certain 8
Arport Runway Aimost
Helipads Mod. Possble H Likely H Corties H
Kennsdy Hl Mod. Mot Impacted
Pearing Hentage Atmost Aot Almost
Budng Hod, Certan H Certan L Certam L
Steeters jetty Instgnit y Abmost Atmost
feant Certain Certan Cedain
Raads (Dampier
Aimast Atmost Atmast
TeqacelChapde’sl:  Mod: Cedtan » Cettan B Certain i
Gray Street)
Roads (Broome Road Amost Atmost
Short 80 od Loty L Ceain L Cerain K
Landscaging / Open Aimost Almast
Space HmaN Dhefy = Certan Certan i
Atmost Almost Timost
Mangroves
o Cotain M Cetan M Certan %
Broome Towrnite P
Coasial Hazard Risk Mecmgament and Adapistion Plan dlr -
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Table 5.18: Coastal Compartment 8 — Dampier Creek Inner Coaslal Inundation Risk

Asset Conseq Ukellhood Risk Likefhood Risk  Lkekhood Risk
e 00 Levl 2070 Level 210 Level
2040 2070 2110
Damper Craek
T Hod. Not Rated
One Wie Mod. Rara Untikely M Possble I
MorreS Park fod. A'most Almos! Almast
Mo Cetain WM Cetan DN Conan L
Speedway Minor Possible M Likely O M
Certain
Pony Cub Hlnor Possible M Likely M et "
Cerlain
Broome Road ) o1 . Fiimost
Nod. Possible M Likely i e
Watia Drive = ]
e Mod, Unlikely M Possble Likely H
Brooma Commen
s Mod. Nol Impacted
Roebuck Estate? Walor Hot Impacted

1. biotrated as tha Ink betwa en inundation and emormert dagradation is tnknown

2 Floadng inundation only considers storm tida. C: Boading is deredinthe
Table 5.19: Coastal C 9 - Dampier Creek East Coastal inundation Risk
Asset Conseq Likelihood  Risk  Lkelhood Risk Likelhood  Risk
\AGnd: 2040 Level 2070 Level 2110 Level
2040 2070 2110
Dampler Creek Fish ’
Habitat! Minor Not Rated
Seagrass Areas! Minor Nat Rated
i Abnost Atmost Almost
Shocebirds !
filier cotzn M cotsn M Cotoly L

Rosbuck Bay Ramsar

Ste Outslde Compartment — Not Assessed

- Almost Almast Almos!
Unseated Roads 1 g
Miner Certain " Certsin M Certsin )

1. Mot rated as th knk batwesn coastal inundation and impact o natural system ks Ldnaan

Broome Tawasl 4
mfmﬁ’; Maragement and Adapiaton Pan Bﬂll'd -
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Figure 6.1: Risk M and i y (WAPC 2014)

Thete are four broad categories of potential adaptation options (WAPC 2013):

4 Avoid: avoid new developmentin areas at risk of coastal hazard,

5 Planned or Managed Retreat alfow existing development unt coastal impacts arise. Relocate or
remove assets wilhin an area idzntified as Iikely to be subject to intolerable fisk of damage from
coastal hazards over the planning time frame;

6 If sufficient j can be pravided for not avoidng development of land that
1s at risk from coastal hazards then A i i should be pravided that
suitably address Lhe idertified risks. Can involve design and/or management strategies that rendet
the disks from the identified coastal hazards acceptable for example design of assets to withstand
the impact of coastal hazard, and

7. Protect where suffident justfication can be provided for not avoiding the use ar development of
land that is at risk from coastal hazards and accommodation measures alene cannat adequately
addiess the risks from coastal hazards then coastal protection works may be proposed where
there is a need to preserve the foreshare reserve, pubiic access and puktic safely, property and
infrastructure that is nat expendable.

Some general ples of risk and ion options from the four stages of the adaptation
hierarchy are shown in Table 6.1 from the CHRMAP guidelines (WAPC 2014)

Broome Townsite
Coastal Hurard Risk Maragema ot and Adaptation Plan
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6 Adaptation Options

6.1 Risk Management and Adaptation

This section outlines how the identified coastal hazard risk can be managad in each coastal compartment
The assets identified as being most at risk in Section 5.3 are considered in detail fo determine the best
course of action to reduce the coastal sk down to a tolerable level. Whist the identfied coastal hazard risk
to 2110 is a key considetatian for long term coastal planning. the 2040 and 2070 planning pericds are the
focus for i jes in this section, ising the i i i vith
making predictions for climate change impacts on complex dimatic and coastal systems.

i gies are ped from natural structural solutions and planning options.
Within each of the coastal [ an overal ion strategy is based on the
WAPC adaptation hierarchy:

o Avod;

s Managed Retreat;
s Accommodate; er
= Protect

For Broome cunently, nature itself plays a key role in coastal resflience. Extensive mangrove cover through
Roebuck Bay and Dampier Creek acts to reduce storm surge and vave action at the shore in extreme
events. The barrier dunes in the open coast areas are sutfidently high to prevent inundation of inland areas
in storm tide and pravide a buffer in large wave events, Coastal dunes and mangrove areas are to be
valued for theit critical role in coastal protection, and wil need to be carefully monttored and maintained in
future

The local community and tourist paputation place a high value on the natural environment of Broome and
the structural (man-made) adaptation options to address future coastal hazard risk should think outside of
traditional standard forms of hard engineering to develop structures that can work wilh nature Examples of
this are becoming more common in medarn coastal engineering where structures net only provide
resilience 1o a shareline but can also act as 'living shorelines' that enhance shoreline ecosystems.

Effective planning control plays a dadisive role in conlroling future use of the coast identified as being at
risk of coastal hazard, and piovidng guidance for existing infrastructure located within identified coastal
hazatd to ensute practical outcomes

6.1.1 RiskM and the ion Hi y

The risk management and adaplation hierarchy (WAPC2014) piovides a platform for considering risk
management through a tiered approach that aims to build coastal resfience and maintain flexibilty for
future decision makers in coastal areas. The hierarchy is presentad on Figure 6.1

LT Baird.

12518 101 R2 Revd

Innovation Engineered.

Table 6.1: of Risk and ion Options under the Adaptation Hierarchy

Adaptation Oplion  Optlon Examples

Avaid Locating assels in areas that wil not be virnerable to coastal hazards

Planned  Managed  Leaving assats unprotected.

Retreat Demaliion / removalf relocalion of assts from insde hazard atea.
Pr of further development / prohibit ‘on of existing use rights.
Azcommedata Nolification on bk {can also be relevan to {planned/managed retreat and pratect
options).

Emergency evacuation plans

Design assets to withstand impacts.

Protect Beach Nourishment or replerishmert
Groynes
Seawals

y. as fisk and ion options are selected further down the hierarchy (from

avoiding areas at risk to protecting development from those risks), future adaplation options will dminish
and the coastal resilience to future coastal hazard reduces. The category of ‘Aveid allows lhe greatest
flexibility for future coastal decsion making, down to 'Protect which offers the least flexibiity.

The coastal hazard identified vithin each of the coastal compartments of Broome has been considered
within the risk management and adaptation hierarchy through a process that has involved the appiication
of WAPC and SPP2.6 requitements, and which has been guided from discussions with stakeholders and
the ity in the i

Itis important to note the CHRMARP is an ongoing process that vdll be reviewed approximately every five
years, over which time any updates ta the understanding of coastal hazard nsk for Broame or ehanges to
planning policies in WA vould need to be considered. Yhere newinfarmation or methods bacome
available that significartty modify the understanding of the coastal hazards, then adaptation within coastal
compartments would need to be revievied again through the CHRMAP hierarchy, as part of the angoing
monitoring and review process

6.2 Adaptation Strategies by Coastal Compartment

Within each of the coastal coastal have been identdied trom the
hierarchy. Ad i can vary vithin coastal , and in many
arange of 12 i that mitigate the coastal risk are recommendad.

In key compartments, Cable Beach, Town Beach and Broome Town Centre, the risk managament and
adaptation options have been evaluated in the most detail

Br3 T o
saniincin; ST Baird.
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6.3 Coastal Compartment 1

6.3.1 Risk Management and Adaptation — Cable Beach North
6311 Rsk Summary

Cable Beach north is undaveloped shoreline with extensive coastal fareshore reserve area thal can
accommodate coastal erosion hazard for uture planning periods The coastal erosion Ikelinoed is shown
an Figure B1 1 for 2040, Figure B1 2 for 2070 and Figure B1 3 fos 2110 The key assets identfied in this
section of caast on Table 57 are envifonmertal and cuitural and indude the Lurujarri Tral, monsoon vine
thickets, turtie nestng sites, sand dunes and sharebird habitat

Key nsk prioiites in the 2040 planning pericd a/e as lolows

= Asmal section of the Lurujard tral is at nsk of erosian in the 2070 to 2110 periods, with sk level rated
as medium in 2070 and high by 2110, and

= Thecoastal dunes are at nsk of erosion vith sk level rated as medium in 2040, high in 2070 and
extreme in 2110

6312 Risk Mdigation Recommendafion

This shoreline alang the narthern section of Cable Beach was noted as accrating based on analysis of
historical shorefine position in the CV'S (Cardno 2015) For this 1easan, dis considered Lhat the erosion sk
tothe dunes and the Lunijarmi Wrad can be mitgated through future monitaring af the shoreline, to provide
canfirmation of the rate at vhich erosion is occutring in futute bmetrames

6313 Risk and Strategy

The risk management and adaptation approach for Ins section of coast is Avaid Any future pianning
approaches vl need to be sited landward of the identified 2110 planning period coastal erosion hazard
There may be a regui foran inthe f areator use at 2110 shoud the
torecast caastal physical processes be reaiised and this vould need ta be determined in future at the bme
of development

6.3.2 Risk Management and Adaptation — Cable Beach Central
6321 Risk Summary

For Cable Beach Central the coastal erosian hkelihood is shewn on Figute B1 4 for 2040, Figure B1.5 for
2070 and Figure B1 6 far 2110 There are a numbet of high te extteme |evel risks have been identified in
Tatle 57 for assets within the foreshore area

« thelevel of rskidentfied for the Cable Beach shoreline is exireme for all planning pefiods, asdis
almost certain to be impacted by coastal erosion in the coming decades:

« the foreshoie reserve area provides signficant pubtic amentty open space and bult assets
{amphitheatte, beach access roads, carparks etc) which rate in the medum ta high risk category in the
2040 planning period,

» the Suff Clubis animportant community organisatan that also provides a valuable rde in beach
salety, whose present location in the Iikely zone of coastal erosion in the 2040 planning period piaces it
in the extrame nisk category Itis planned to rebuld the surf club in coming years and the identfisd
coastal hazard for erosion will nead to be duly considered in this process Itis noted Surf clubs are an

oot b _____Baird.
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could be placed at the poston of the pra;acted 2040 coastal erosion hazard line under a managed retreat
approach As the stiucture approached the end of design ble (eg 2040), consideration would be gven to
the observed extent of efosion and whether the asset woud need to be telocated further landward

cons stent with the fiture planning penod

Coasta! Protecton of Foteshare

Mtgaton of the coastal ercsion thieat to the assets at the upper foreshara (Surd Club, Zanders. Shire
structures induding carpaiks and amphitheatre) cauld be achieved through a coaslal protection structure.
budt to armour the shoreline against elevated water levels and vave attack in fulure extreme cydanes and
25 3 resul of sea level rise. Structural optians could take the form of seawalls, revetments, groynes or
affshore reefs & of which would offer some form of protection to the coast and ensute thal the present
lacation of the upper foreshore al the top of the dune is maintained

The idea of censtrucing an engineered solution such as a revetment or seawall in the foreshore area of
this section of Cable Beach was raised in the and valh the following
noted

«  Through the community workshops, the mosl sutable option for an engineering saluton detarmined
vras @ bunied seasall Other apions eliminated from the discussion were gioynes (dsrupbve lo sand
transport, net in keaping with natural seting) and an offshora artficial reef (reliablty in Broome's
extrame fide range)

«  Alovang lhe caast to erade naturally (ie do nothing) and implement a retreat from the shoreline ateas
over ime as erosion (mpadted the shareline vas also by a few inthe
wolkshops

«  Some conceins were raised by community with struciures on the shotedine and the potenda to
interfere with the natural system, and lhe possibéity that an enginesred shiucture might poterialy lead
to further protlems induding erosion of the beach areain front of & which would completely undermine
s potential benefit

«  There was reluctance to impact the natural setting wth any form of structuse thal vaou'd detract

peopie’s beach i Tounsts and locals value their beach expenence fot the
pristine envitonment wirch would not be signficantly impacted through the additon of visibie
engneered solutions to armaur he sharetine

Fram the and . a buned seawa'l was identfied as the preferred option
for a coastal structure. In terms of how a busied seawall cauld provide mitigation of coastal erasion risk. a
relevant example comes from Queenslands Gald Coast vhere the erasion thieat from large cydonic
slaims is managed through the use of hard structures such as bunied seawalls at the back of the beach

« seawalls are constructed from rock to provide erosion protection, and overain with sand with the dune
syslem re-established and planted out sa as ta offer a natusal look at the back of the beach,

= Inexireme events vave atiack may remove the everlain sand, but the foreshore posdion is mantained
at the line of the shucture The sand s then replaced over the stucture through sand dumping, as part
of tha re-establishment and nounshment of the baach post storm

A buried seavall option has been considered for Cahie Beach to manage the erosion risk at concept ievel
with the fallovang features
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excephon lo genetal planning cansiderabans in SPP2.6, and can occupy areas of the foreshare
identified 25 being at nsk of cozstal hazard provided coastal hazard planning s recogmised in the
process.

= Zanders Cafeis situated within the likely erosion hazard zane andis rated in the extreme risk category
for 2040,

«  Residential property is rated as being at high risk in the 2040 pianning period increasing to extreme in
the 2070 and 2110 planning periods, ard

« Asecton of the Lungjarri tra | is at isk of erosion in the 2070 to 2110 periods, with nsk level rated as
high lor 2040, 2070 Fanning peiicds

D i atthe and fat the CHRMAP highlighted the
erbeal impartance of this secton of the coast The value of Cable Beach and asseciated tourism
infrastructure to Broome's economy and were in CHRMAP, ¢ that a

Protect apton should be adopted for the main tourist hub of Cakle Beach Thes is dataled in the sectons
tofollow The sute of options in the adaptation strategy for the Cable Beach Central compariment is
summarised in Sechon 6 3 2.6 with preferred options summarnsed in Section 7.

6322 Risk Mriaati

Structural Opbons

Shire Stiuctures in the foreshore

Access lo the coast (stairs, ramps, pathways) are exposed ta an identfied erosion and inundation fisk
hazard and lhese types of structures vAl aiways be at risk of erosion and inundation in an extreme cydaonic
event Following Tropcal Cydone Rosita in 2000, coastal erosion of the dune at Catle Beachled la the
beach access stairs and beach access ramp being undatmined as shown on Figure 6 2 As panl of

fulure monitori the structural integrity of structures currently located in the
coastal esosian zone shauld be verified on a penodic basis, with recommendatons regarding further repair
ar Tor theis safe 1se i with a ' relreat’ approach

s

Figure 6.2: Cable Beach post TC Rosita 2000 showing {left) undermined beach access ramp and
(right) beach access stairs {photo source: Shire of Broome, JCU 2000)

Structures in the foreshare area that do not require coastal connecton (eg tolets andBBQs etc) should be
sited relative lo theif expected design Ide and consider the projected coastal etosion hazard across that
tme As anexample, for an asset vath a design fe of 20 years constructed before the year 2020, this
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* A buried seavall would be positianed at the location of the current dune, effectively armouting the
share against furthes erosion as shown on Figure 6 3 The seavial shown on Figure 6.3 would be
appraximately S500m length tied in to the headiand feature at the north of the beach and back into the
dune sauth of the Surf Club The height of the dune is shown in three transects on Figure 6 3, a kay
design consideration and cost implication i the design s to extend a2 the vay to the tap of the dune

»  The conslruction material used in seawa'ls can vary consideratiy from rubble mound {ie rock),
concrete Hocks. geolextie sand bags, gabvon structures and manne matting system An indicatve
cross section for a seawall is shown in Figure 6 4 and Figure 6 5 based on a standard rublie mound
design The current shoreline piofie actoss the dune system ranges from 1V 2H to 1H 3V at the base
to uppet dune ard this veould be follawed in the construction of the seawall The 1ock vould be overain
by sand upon compigbon and then vegelated dune caver placed over the sand

* Interms of cost of construction. the 500m length could coslin the region of $8 milian based on
assumed consliuction costs (estmated based on similar project requirements) A current buried
seawvall prajed on the Gald Coast constructing $00m of buried seavall from rock for erosion pratechon
is prajected to cast the City $6 7 milion {GCCC 2016)

+ ltis noted thal should a buried seawa!l be constiucted, the covered structure may be partially o fusly
exposed in alarge storm event Sand nounshment v.ould be required following large storm events to
restore the dune cover and erosion in the beach area immediately in frent of the structure. This
occurted to the dune tedavang Cydone Rosda and is discussed further in the next section (6 32.3)

« Ofkey . lhe the curtent dune vould need to be
understood, as this may identfy the presence of hard material beneath the dune in some sections of
the beach thal may remove the need for a coastal protection structure This geotechn cal
understanding is dsscussed further in Sectan 6324

Figure 6.3: Cable Beach central section, potential localion of buried seawall engineering optian.

Townste -
R Baird.
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Type 1 foreshore rock standard drawing plan (Source: GCCC)

Flgure 6.4: Burled seawall Indicative cross secllon {GCCC)

Figure 6.5: Buried Seawall undar construction {GCCC 2016)
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move appiaximately 15,000m? of sand fram the southern end of the beach below the high vater markinta
the eroded area to re-establish tha profie of the beach and dune. This occurred over appioximately 4
vreeks at a cost of $90,000 Approvals to remove sand from the lower beach and renourish Lhe upper area
were not required at the tme, with works enacted under the Local Government Act deemed as an
Emeigency ptovisian as part of the cyclone recovery for the tovn.

Inthe eventof a future similar large erosion impact of the foreshore area, this nourishment approach would
mrtigate the extreme risk identified for the beach area, as vell as guard against a further storm impact
noting that more than one exireme storm may Impact the beach area in a cydone seasen.

The nourishment of the beach thraugh this appicach to provide addticnal protection buffer ta the fore dune
is not viewed as a viable option outside of a post cydone Emergency provision. Discussions vith Shire on
this matter indicate there could ba potential issues around extracting sand from Lhe beach system and
madification of the coastal dune from Government agencies and local slakeholders.

Dune Reveaetatian

Increasing the natural resdience of the coastal dune through planting and dune rehabdntation is an effective
stralegy already undenvay at the lacalion, vath the intention of providing good vegetation cover across the
dune face. The vegetatan stabilises the sand en the dune from wnd-blovn transport, and a'so offers
greater resilience to the dune face under vwave attack in extreme events.

6324 Montoring and Further Information

Ot key imporiance for the coastal adaptaltion strategy of this coastal compartment will be gaining a more
therough understandng of the coastal dunes and underlying composition. The shoreline stability
assessment which was undertaken in the CVS and on which the CHRMAP likelihoed lines are based,
assumes that the dunes are composed entirely of sand Theie has been no geotechnical study
undertaken to establish the properhes of ihe rock beneath the dune and its resilience to coastal erosion is
unknowm. Photos taken from the beach post Cydane Rosita in 2000, clearly show the presence of rock at
the base of several of the dunes in areas where the overlying sand was eroded (Figure 6.7),

A i could ine the extent of the rock which is beneath the dune, and pravide
a dearer undarstanding of the res?ience of the shoreline to future threats from extreme cydonic waves and
sea level rise. If the rock was shown to be affering significant resislant to erosian, the erosicn hazard could
be reconsidered, and coaslal hazard risk mitigaled for the fovahcre area vithout the need for a seavall
along Lhe entire extent. ively, based on the ion there may be lhe apportunity
to construct the coastal protection structure {eg buried seawall) incorporated into the rock sttucture

A ilori ign o better the future erosicn rate and response of 1he sharefine under
genetal condtions, sea level rise and extreme cycionic evenls will ba recommended to support the
CHRMAP. Ths should involve photo menitoring and shareline surveys to budd an understanding of the
dune and beach system.

Follawing significant extreme erosion events post-storm monitaring of the shoreline and dunes (n this
section vould be highly recommended. Giound surface 3D survey of the beach could be undertaken using
Unmanned Aesial Vehtde (UAV) which offers a cost-effective mathod for describing the surface elevation
of the beach area.

Broome Townsite -
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6323 Risk Mtigation - Soft Qotions

Beach Nounshment

Sand nourishment is a viable option for restaring beach amenity following a large cyclone event, and offers
a'quick fix' solution that restares the beach profile when the time period of the natural recovery is
considered toa long which is hkely to be the case in this section of the beach vhich is high value to
community and lourists. Under a buried seawall option, sand nourishment may be required to restore the
beach profile post-storm

Following Tropical Cydone Rosita in 2000, a coastal eng neering assessment of the beach (DOT 2000)
estimated 30,000m? of sand vsauld be required to restore the beach area in front of Zanders over a 200m x
200m section which had been stiipped back to rock Severe erosion to the dune in front of Zanders café
back to the pindan layer vould require anothet 30,000m” of sand lo reinstate the dune (Figure 6.6) Whist
it wras noted the resteration of the beach ‘could be left to nature’, the Shire was particularly concerned
abaut the impact of the erosion on the tourist industry, parhcularly the peiception outside of 8roome that
the beach has been lost and addtianally that the pindan sand might contaminate the white sand on the
beach (DOT 2000) Based on dravings from Shire, the tae of the dune in front of Zanders shava en Figuie
6 6 had been eroded back appraximately 20m.

Figure 6.8: Post Cyclone Rosita — dune In front of Zanders calé stripped back to Pindan Layer
(Photo Shire of Broome)

Sand nourishment vzas undertaken by Shire in Juty 2000 far the dune in front of Zanders and the beach
area in front betvieen the tvio main access stairs eilher side of this section of the coast, a distance of
approximately 160m. 8ased on Shire records a conlractor was engaged ta use scrapers and buldozers to

8 T i
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Figure 6.7: Cable Beach eroded base of dune post Tropical Cyclone Rosita 2000 (JCU 2000).

6325 Risk Mdiqation - Plannina Ootians

The praposed buried seawall would afford protection for a significant pertion of land located vithin the
Cable Beach Central Section Specific planning mechanisms would net necessarily be required to be
introduced far land afforded protection by the seawall, however the Shire may wish 1o consider introducing
a davelopment contribxtion area within its Scheme to provide a mechanism ta collect funds from
landowners that benefit from the seaveall ta contribute to the maintenance and upkeep of the seav:all

There ate a number of private praperties that are located north of the propased buried seawal Lhat vould
remain prone to coastal erosion processes Spedifically, portion of Lots 100, 983 and Lot 985 Mitlington
Road, Cable Beach would remain exposed to coastal erosion wilhin the 2110-year planning horizan. Itis
noted that a number of existing residential dwellings and tourist accommodaton infrastructure are currently
located on the seaward side of the 2110 coastal erosion line.

) R
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Itis also noted that the lot boundaries for most of these |ots extend beyond the Iandward side of lhe 2110
coastal erosion ine, gwving fise to the oppartuntty to plan and manage retreat by relocating development la
the portion of lols not at risk of caaslal erosion over tme

For these . arange of J are proposed to firsty, (a) avad new developmant
within vacantland located within land at risk of ercsion dunng the 2110 planning tmeframe, and {b) plan
and manage tetreat for existing development on land at risk of erosion dufing the 2110 planning bmeframe

Addronally. Part 7 of Schedule One of SPP2 6 identrfies arcumslances where vanatons’ may be applied
by permiting certain uses onland prone to coastal witlen the As Cable
Beachis a papular tourist destnabion that caters for a vede range of community, recreaton and tounsl
actvities, i 1s a locatan that may be appropnate ta pe¢md such vanabans from time ta time, at the
dscrelion of the relevant athorties Such uses may indude, but nal necessanly be imited to

«  Public recreation faales with an expected useful lfespan of less than 30 years This may indlude
minor car parks. public ablutions, batbecue / picnic / shade structures, playground and other such
infiastructure,

a  Fadilties for public events,

«  Sud\fesaving dub. and

= Acoastal node which is a distinct and discrele buit area that may be focated vathin a coastal fareshate
reserve i p #t may vary in size from a grouping of
recreational faclites to an area of commercial of tounsm facéties or accommedaton

The planning adaptaton measures for the Cable Beach Cential Precinct would specfically need lo

consider and address Ihe foloving issues

» Require planning appraval for noimaliy exempt development for land prone to coasta erosion within
the 2110 planning tmeframe,

» Piovide dear gLidance to decision makers and that no new ofa
nature vall be permitted on land prene to coastal erosion within the 2110 planning timeframe and which
is not affordad protection via a praposed sea wall,

= Provide guidance to decision makets and developers to locate develapment on portion’s of the lot on
the landvward side of the 2110 coastal erosion line,

«  Piovide guidance to dedsion making authomtes relating to arcumstances where bme mrted approva's
may be tssued for temporary development andland use and/or development of a low financal value
thatis not likely to be impacted by the modelled coastal etosion during the Ife of the apgeoval, of s
categorised 2s lows nsk;

« Require the provision of a Secton 70A notfication on the tde of lots identrfied as being prone to
erosion as a condtion of any planning appraval to alert prospective purchasers to the risk of coastal
process impacts on the lok

« Consideri i P in relation to land that is benefited /
prolected by any proposed seawall to collect funds for the maintenanca and upkeep of the seawal.

«  Generally nat support further fragmentaton and subdvision of land that vould resutt in the creaben of
new lot/s that would be with respect to potental access and
other consideralinns as a resu't of coastal ercs:on processes within the 2110 planning tmeframe, and

«  Allovflexibddy to parmit certain pubdic infrastructure an land prone to coastal processes, where
deemed and iate by relevant

Brocme Townaite -
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6331 Indcatve benefits and casts of Cable Beach adactaton opbons

As detaledin section 4 2.1 and Table 57 coaslal erosion at Cable Beach poses a number of high and
extreme nsks in the 2040 planning penod induaing to

= The beach shoreline and associated recieational, amendy and cuitura values,

=« Sand dunes in the southern and northein sections and assodated ecological values:

«  The Lurujam Trad and assodated cultural and recreationa vaues, and

« Avrange of built assets in the main taurist area in the central section of the coaslal compaitment.

The first three Isted nsks are linked in that togethet they pravide the tecreational and amendy values that

are ctitical to attracting visitors and locals to Cable Beach, as vell as pxovidng cuitural and alher non-use
vales

An estimate of the economic value of tounsm to Broome is provided an Takle 6 2. Economic valua,
measured as the producet suiplus’ i with tourism in Broome is at
appioximately 58 mi%on per annum

Tahle 8.2: Annual economic value of tourism to Broome ($ million 2016)

Viskor type Annualnumber Average kength  Expenddure ! Total Producer
of viskors of stay day expendure surplus
(days) )] smj fom)
Domestic 73800 4t 1z 370 3
wireisie
Domessc 77.400 a1 122 ana 33
miersiste
Interratonal 28,800 18 5 187 18
TOTAL 180,000 5.3 s 80

Producer surplus ts a measure of the difference between the amount a praducer af a good ot service (e g
fourism setvice provider) receives and the minimum amount the praducer is valing to accept for the good
The suiplus amount, is the economic benefil received by the producer for selling the service (Anning, O
2012, Raybould, M et al, 2011) If, as avatable evidence suggests, Cabie Beach is Broome's pimary
attractian, then a very substanbal proportian of tivs value can be attibuted to the beach Conversely, o the
beach were adversely impacted {efther by erosion of a poorly designed adaptation option) then a

ion af this ic value would be at risk.

Furthermore, other stud es into the ecanomic value of beaches suggest the econamic value of beaches ta
local commundies (both ‘use’ and non-use’ values) ara likely to be as great ar greater than the economic
value knked to tounsm, even when a beach is a popular lounsm attrachon Any future adaptation options
for Cable Beach wil therefore need lo have the protechan of these values as a pnmary focus

in addtion to recreabonal and toumism values threatened by caastal erosion, a number of buil assets in the
foreshaore reserve area of Cable Beach ate at isk  These indude the Surf Life Saving Club, Zanders Cafe,
carparks and various Shire infrastructure assets Tatle 6 3 provides an esbmate of the value of assets at
risk ta coastal erosion in 2015 and 2040 Althaugh the value of buit assets at risk &5 quite significant (S4 4
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63126 Risk and Straleay

The nsk management and adaptation approach far this secton of coast is

«  Protect the main tourst hub through a coastal protechon structute, subjectio a detaled erodibriity
study to the il 1 of the foreshare {under the dune),

= Avoid further development within the identfied coastal eresion hazard fof properties not sited betind
the proposed seawall

«  Managed Retreat for mincr structures and coastal properties within the etosion hazard area and not
sted behind the proposed seawall

The ion wall be by a coastal program tracking tha rate of future erosion of the
shoreline
833 ion of ion Options

Cahle Beach provides important amendy values la the local residents of Braome as wll as being the pre-
em:nent tounsm desbnatan of Broome and the Kimbetley Regon mate broady The recenl study into the
feasibility of Braome as a commerdal hub {AVC 2015) notes that

Despite being a ‘niche marketin a niche market. Bioome {and the wider Kmberey Regon) is an icon
tourism focation in Western Austalia and is natanally and internatonally recognised . and that ‘Broome's
main attraction 1s the scenic Cable Beach and much of the town’s tourism pradud revalves around Cable
Beach”

D atthe and for the CHRMAP support this
assessment. wih Shwe and the of Catle Beach and
assoaated toursm infrastructure to Broome's economy and commundy

Given the importance of Cable Beach and the #isks to s shoreline, foreshore and recreational and

community assels fiom coastal erosion (oulined in sechon 6.3), a detaled assessment of options for

peotecting the beach's values is varranted Before a robust assessmenl of aptons can be undertaken

however, tis important Ihat further delasied analysis necessary to support such an assessmenl is

undertaken. Further analysis shoud indude

« indepth coastal geotechncal studes to estabish with greater certainty the nsks pesed 1o Cable Beach
shoraline, foreshore and bust assets from coastal eresion;

*  Analysis of the use and non-use values of Cable Beach to the local community and broader
communty, and

« Moie detaied cancept level engineering specficabon of structural and other potenta adaptatan
options to ascertain the extent to which they can mitigate the risks to Cable Beach foreshore and
assets while protecting the key va'ues of the beach

In the absence of this analysis a cost-benefit analysis (CBA) of Cabie Beach adaptation ogtions has not
been undertaken fos the CHRMAP  Instead. a qualitatve discussion of the patential benefits and costs of
Cable Beach adaptation options is provided below

D yoeuiitissanre ~ Baird.
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mikan and S5 9 milian respeciively in 2015 and 2040), & is Imporant ta note that aithaugh the probabrity
thal coastal processes wil impact on these assels over the penod of the analys:s is very low, the loss of
the assels, should they be impactzd, wil be a one-off loss. with the axpacted va'ue of losses in any one
year Inerefore being in the order of tens or hundreds of thousands of dodars. This suggests that protecting
the values of the shareline should prababiy be the pandipal facus of a Cable Beach adaptation strategy

Table £.1: Assets at Cable Beach vulnerable 1o coastal processas

Area Impacted by Value of assets at risk

Replacement SPP26 Erosion
Propedy typa Cont Untt aliowance [m2) L
]
018 2040 2015 2040
Carparks e32 m2 40 1850 s 3332 5 154108
Landscaping 10 m2 56 2083 5 4550 0§ w080
Paihways % w2 1200 2100 s 400 § 7350
Road 833 m2 0 ) s = 8 .
Fencng 100 m 3 an $ 30 § 37300
Shee Stnctures S 4457710 S 5484488
Arsety
SHIRE ASSETS $4587917 S 5842283
TOTAL
Privaie Meid Land 700 m2 500 5800 S 560000 S 4060000
2res
Reson = m2 o 0 s s
TOTAL S 5147817 5 95902263

Section 6 3 2 pravides an averview of a range of optians to addressing the fisks of erosion o Cable beach,
induding structural optons such as a buned seawall, ‘'soft' ophons such as beach nourishment, and
planning contrdls to imit the extent of type of development in high hazard areas Table 6 7 provides an
overview of the indicative construchen costs for three stuctural option aMetnatives — a buried rock vial, a
buried revetment and a buned seawa'l In addition te construction costs, annual maintenance costs could
be up to $100.000 for each option

Broceee Tomrate
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Table 6.4: Cable Beach i Options Indicative C ion Costs {$2016]
Option
Buriad rock wal Buried revetmant Buried seavwal
Cost (Simetre) 10,300 13,100 12,150
Length (metres) 500 500 500
Indicative cost (§) 5,150,000 6,550,000 6,075,000
Contingency ($) 515,000 655,000 607,500
ESTIMATED COST' (5) 5,665,000 7,205,000 6692500

1. Costs estmated based on smiar projcts undertaken.

The cos! of soft and planning options are likely ta be substantialy less than the structural options. it should
be noted however, that the structusal, soft and planning options have the potential la be complementary
(e g astructural opbon could be combined vith beach nourishment and planning controts) A detaied
assessment of a range of adaptalion options needs to carefully consider how these options couid

each other akey i when ing the options, either separately or
in combination, 1s the extent to which Lthey vl pratect {or detract from) the use and non-use values of
Cable Beach, espedially its shoreline.

Befoie a rabust assessment of the structural adaptation options can be underaken, itis important that
there be supporting geatechnical studies to improve undetstanding of the presence of rock under the main
dune system (lo inform coastal erosion fisk and design of potential coastal protection structures). Addtional
information an use and non-use values of Cable Beach to the local community and braader community
and discussions at the stakeholder level could aso be undertakento further inform the economic
assessment.

6.3.4 Risk Management and Adaptation - Cable Beach South

6341 Risk Summary

Cable Beach southis shoreline v.ith extensive caastal teserve area that can
accommeodate coastal erosian hazard for future planning periods The coastal erosion hikelihood is shown
on Figure B1.7 for 2040, Figure B1.8 for 2070, and Figure B1 9 for 2110. The key assets identfiedin this
section of coast on Table 5.7 are environmental and cultural and indude the Luryjarri Trad, monsoon vine
thicket extents, sand dunes and shorebird habitat

Key risk priorities vere identified as follows®

o The southein section of the Lurujari ral {(near Gantheaume Point) is at nsk of ercsion in the 2040
period, with risk level rated as high;

o the coastal dunes are al risk of erosion with risk level rated as Medum in 2040 and high by 2070,

» the monsoon vine thickets are rated at the high risk level in 2040, and extreme in 2070,

« atthe southern extent, coastal erosion theatens the road and the race track infrastructure (further
discussed in Section 6.4)

Broome Townite
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and community use +  Prior lo any pre‘minary engineering design need lo
of the foreshore comptete a geotechrrcal study to confirm erodibity of
ateainthe saction undeddying strata.

of beach from Surf

b GEAIETE +  Folowing geolechnical tepor fdngs, a prelminary

Resort (500m) engneenng.conce ot may be pursved s&ppo‘rted by
with ind
more detaled economic assessmant of option.
S0 Risk of savere Protect +  Sand through use of
Optors  beach erosion in scyapers la restora beach profie
cyclone events in +  imvestigate permiting issues for nourishment of
the section af beach eroded beach area fofowing significant erosion event

tram Surf Club north

ta the Resor (500m) +  Determine f emergency warks as undedaken

folawing Cyclone Ros1a woud be parmitted under
current State pofcy and local suppor for thrs
approach from stakehoiders

Soft Risk of dune erosion  Prolect +  Support dune stabTsation and revegetation program
Qptans  and long term 1o incresse resfence
stabilty of coastal +  Conlrol access to dune systam (paths / 4WD tracks)
dunes

+  Regular montaring campaign fo track coastal efasion
rates, Target key areas of interest (eg sections of
caast fronting vine thickets. Luruari bail, roads)

Plannng  Vacan developable  Avoid
{and located on lznd
prone ta coastal
esosion vathin the
2110 planaing
tmeframe
Note: does not apply
ta sections landard
of the coastine that
would be protected
by coastal pratection

«  Introduce planning controls via a Special Control Area
andior Local Planwing Policy Ihat prevents any
developmenl of vacant land af new development
véthinland prna to coastal erosion vilhin the
planning tmefame

+  Pmuide guidance fr daciion makers and developars
1a locale developmeri on partion's of the lot on the
landward side of tha 2110 coastal erosion ne.

* Requre Saction 70A natifications to be placed on the

aption such as a certificate of tia for all new deve'opment
buried seasvall

Planning  Existing assats Planned / «  Introduce planning contiols ia a Spedial Control Area
located an land Managed andlor Lecal Plancing Poiicy that sezk to prevent
prane to caastal Retrest fusther major redevelopment of prone land
eresion vathin the - Forminor structures that are easiyy relocatable pemmit
2110 planning minor expansion / upgrade works via grarting bme
timetrame Fmtad approvals for a period that do not exceed the

planning timeframe for the erosion event
«  Requie Section 70A notifications ta ba placed on the
cestfcate of e for all new planning approvals.

Planning  Land progiosed lobe  Pratect +  Cansider introdusing developer contribution
pratected by a tequirements for development prolected by the
seawallin Central seawalllo contribute to lhe mamenanoe and upkeep
compartment of the seawall
Broome Towniite B, s
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6342 RskMtination Recommandation

and of the coastis to mitigate the identified risk of erosion

+  Within this section of coast, menitoring of the shoreline to better understand the rate of erosion
occurring over future timeftames vl be recommended

« Itis noted that the coastal erosion risk is concentrated at the southern section of the beach, where 47m
erosion in a design stetm {S1) vas adopted in the CVS. The ercsion a'lawance (S1 value) of 47m, is
the worst of the mode'led ercslon result from transedts inveshgated in the CVS in this stretch of baach
{coriesponding to the northernmost transect near the Surf Club). The CVS transects evaluated dose to
Ganthaaume Point end of the beach {CAB02, CABO3) indcated a much lower erosion value of 9.9m
and 14.5m tespectively This outcome would be entitely expected for the more protected locations at
the sauthein end of the beach. Based on this, the erosion risk could be expacted to be less severe
than the hazard lines indicate, a premise that coutd be confiemed thraugh coastal monrtoring aver the
next 510 10 years.

«  Management of the shoreline shoud also include efforts la increase the natural resilience of the
shoieline in sections of the southern dune system under erosion threat from 4WD access and informal
tracks.

6343 Recommended Risk and Strategy

The risk management and adaptation approach for this section of coast is Avoid. Any future planning
approaches vl need to be sited landard of the identified 2110 planning period coastal erosion hazard
{apart from exempt coastal structures identified in SFP2.6 Section 7). The requitement for additional
zllovzance in the foreshore area for an area for tecreational/environmental use at 2110 should tha forecast
coastal physical processes be realised vould be determined at the time of development (SPP2 6).

6.3.5 y Risk and A i Coastal C 1

The adaptation measures proposed for the Cable Beach Compantment are summarised in Table 6.5. Itis
noted that this is an option summary for consideration, however it may not be viable to implement all
options in the future. The adaptation strategy and preferred options are summarised in Section 7

The CHRMAP would be bya itaring program, designed
to further understanding of the coastal processes affecting the coastal areas and monitor the ongoing rate
of erosion. This is furthe: detaied in Sechon 8

Tahle 6.5: Cable Beach Coastal C

Type Risk Clrcumstance Adaptation Mechanlsmis
Approach
Slnctural  Erosian risk ta Planned / «  Censider coastal hazard in design but accept that
beach access paths,  Managed assets are vi/nerable and accept [oss folawing major
stars and ramps Retreat evert.

«  Regular inspection to detarmine structural integrity.
Implement repairs to ma‘ntan pubtc safety and ataw
to retreat over tima with recession of shorelna

.Suu:nnl Erosien riskto Shire  Protect «  Construction of buried seavall along the foreshore
assets / structures nes

Broome Townsite <
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Plannng  Land uses Accommexats «  Cansider on an as needs basis. App! cations for such

exempled by Part 7 uses shau/d ba accommodated by necessary

of Schedule One of justifcation, inchuding, but not Emited to;

State Planning +  Commury demand for such a faclty,

Poscy 26. eg Surl . ion plan (where

Club «  Uifespan of structure /use;
Design measures to withsland coastal evenls
(where appropriate):

+  Other matters as deemed appropnale by he
determring authority.

6.4 Coastal Compaitment 2

64.1 Risk and A ion — Paint

6411 Risk Summarv

Gantheaume Point's rock shoreline reduces the coastal etosion hazard for future pianning periods
considerably compared to the sandy coast of the Cable Beach compartment. The coastal eroesien
likelihood is shown on Figure B2.1 for 2040, Figure B2.2 for 2070 and Figure 8 2.3 for 2110. Tha key
assets identified in this section of coast on Takle 5 8 indluda the Bioome Turf Club and associated
infrastructure, Gantheaume Paint road, Lurujarri Trai, dnosaur foatprints, tourist area (parking) and
shorebird habtat.

Key tisk priarities are as follovs’

e The Lutujarri trail 1s rated at high risk in 2040;

o The Turf Club and its supporbng infrastructure viith nsk level medium in 2070

« Gantheaume Poinl Road is rated medium risk in 2040 moving to high risk in 2070.

6412 Risk Mitigation — Structural Options

Shire Structures {Carpatks. Roads.

A managed tetreat aption should be adopled for coastal iy and roads. ing and
review of coastd erosion along this section of the coast vil be recommended to review future coastal
erosion rate vith particular ref tolhe on Point Road and Kavite Road.

6.4.1.3  Risk Mitigation — Planning Options

The planning for the G Cliffs Precinct would specifically need ta consider

and address the follovang issues.

s Avoid any new infrastructure to be constructed on the seaward side of the 2110 coastal physical
setbackline.

a  Locate any newinfrastructure or buldings on the land:zard sidz of the 2110 coastal physical setback
line {wfth apprapriale allezance for factar of safety)

Broome Townsae
Coasta) Harard Risk Managemant and Adaptation Pian
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The for addhonal in the area for an area for tecreatonal/environmental
use at 2110 shou'd the forecast coastal physical processes be reatised would be determined at the time of
development

6414 Mondanna and further informaton

of the coast is to manage the identified nsk, and monitoring of the shoreline to
better understand coaslal resdience and rate af erosion over future tmeframes will be required

6.4.2 y Risk and Adaptati ay Coastal C 2

The fisk management and adaptation approach for this section of coast is Accommodate / Managed
Retreat supported by caastal mondoring of the rate of future erosion of the rock shoreline

The propased for lhe Cliffs Coastal Compartment are summarsed in
Table 66
Table 6.6: Clifts Coastai C.
Type RiskCircumstance  Adaptation Mechanisnvs
Approach
Stnetral  Erosion sk to Planned / «  Requiar inspecton lo detenm ne structural integray.
access paths minor  Managed Implement repairs to mantain publc safely and afow
infrastnacture Retrea! ta retreat over time with recession af shorelne
Plarnng  Evsteg assals Accommodale  +  Introduce planreng controls via a Spedial Coniral Area
located on tand Planned / andior Local Planning Pocy that seek to prevent
prone [o ccastal Managed further major redevelopmera of pione land
eroslan within the Retreat «  For meor stuciures that are easy relocalable perme
2110 plarning minot exparnsion / upgrade works via grankng timea
timeframe Imidad appravals far a penod that do nol exceed the

planning t meframe for Ihe erosxan evenl

«  Requre Sacton TDA nobicatons lo be placed on the
cartficate of t4e for all rew planning appravals

Plaoneg  Road infrastucture  Panced /
tocated on land Managed

t »  Mondor the encroachment of coastal eroson n

prone to coastal R g 3
relation to ths exvastnucture and review

erosson within tha
2110 planring recommendations on a regular bass
tmeframe
Plarnng  Landuses Accommodate  «  Consider on an as needs basis Appications for such
exempted by Part 7 uses shoukd be accommodaled by necessary
af Schadue One af justification, ckuding, bul nol lemied to
State Planning + Commundy demand for such a facity;
Polcy 26 . plan (where
+  Lifespanof structure / use,
«  Design measures to withstand coastal events
(whera appropriate),
Othet matiars as deemed appropriate by tha
determineng authorty
Brocree Tommaite =
Costint ez ik Micogmenes s At o alrd.
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Thete wil be a general presumption against further development on land on the seaward side of the 2110
coastal physical setback line, except for minor parary to be on acase by case
bass

Any new develapmeni on zoned land, induding the Rural Residential and Development zones, shal be
tequired to be located on the landward side of the 2110 coastal physical setback line Any required
additonal allowance for an area for recreationallemvitonmental use at 2110 should the forecast coastal
physical processes be rea'ised wil be ined at the bme of o

The planning adaptation measutes far the Reddell Beach Coastal Compartment would specficaly need ta
consider and address the falloving 1ssues
«  Require planning approval for normally exempt desetopment for land prone to coastal erosion within
the 2110 planning bmeframe,
«  Pravide dear gudance to decsion makers and that ne new ofa
nature vall be permdted on land prone ta coastal ercsion wathn the 2110 planning timeltame,

«  Provide guidance to dedsion makers and developers to locate development on portion/s af the lot on
the landward side of the 2110 coastal erosion line;

« Piovide guidance to dedsion making authonties relating to crcumslances where time imded appravals
may be 1ssued for temporary develapment and land use and’or development of alow finandal value
thatis notlikely to be impacted by the modeled caastal erosion during the life of the approval, or is
categonsed as low nsk

« Requre the provision of a Section 70A nolification on the tile of lots identfied as being prone ta storm
surge as a condtion of any planning approval to alert prospectve purchasers to the risk of coastal
process impacts on the lot,

« Generally nat suppart further fragmentatan and subdrvision af land Lhat would result in the creation of
new lot/s that would be [: wath 1espect to petenbal, access and
ather considerations as a resull of coastal erosian processes vathn the 2110 planning timeframe

6514 Monitonna and further information

Monitaring of the coast is recommended to manage the identdied risk. and manitaring of the shoreline ta
bettet understand coastal resdience of the pindan chff and rata of erosion over future bmetrames wll be
raqured

6.65.2 Y Risk and A ion Strategy Coastal Compartment 3

The nsk management and adaptation apgtoach fof this secton of coast is Avold further developmert
wathin the identfied coastal erosion hazard Managed Retreat for curren structures and propertes within
the erosion hazatd atea The managed retreal apton will be supported by caastal mondoring of the rate of
futute erosion of the pindan shoreline.

The adaptabon measures proposed for the Redda!| Beach Coastal Compartment are summansed in Table
87
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6.5 Coastal Compartment 3

6.5.1 Risk Management and Adaptation — Reddell Beach
6511 RskSummary

For Reddeil Beach, the caastal erosion Lkelihood is shown on Figure B3 1 for 2040, Figure B3 2 for 2070
and Figure 83.3 for 2110 The key assets identfied in this secton of coast are tvo residantial lots (wth buit
assets), Lurujam trad, Minyit Park. carparks for beach access and Kavite Road (unsea'ed) It s noted that
a concept far a Broome Marnina / Safe Boat Harbour has been foi this caastal (ABC
Kimberiey 2016), however the status of the project and its preferred locaton are unknown 2t tme of wiiting
Any such manna development would be required to undertake CHRMAP spacific to the requirements of
the development, to mitigate coasial hazard in future plann ng penods as detaled in ths document

The pndan dff shoreline of thes coastal was hif as being to
efosion in the CVS, with recent rates of erosion of 0 Smiyear in tha 2000 ta 2012 penod above the lang-
term average of 0 2mAy1 {1965 to present) In the post d saster tepar fat Tropical Cyclone Rosita (JCU
2000) ft vias noted the pounding seas bioke away large sechons of the rocky diffs and exposed outcrops
alangthe caastine’ The pindan diff shoreline has very kmited adaptive capaaty bo future etosion - it vl
not recover in the same way a dune system may recover after a laige erosion evenl. and once it erades
the shoreline is lost Thereis y as to how quickly the pindan cift val erode
under future erosion hazard posed from short leim (ie cyclones) and longer term (sea level rise) events
and this wil be a key requirement to examine in future mondoring of the coastine

Key fisk prioiities in the 2040 planning period aze as follows

«  The tvo residential lots are rated at extreme risk, with structures less than 30m from the dff edge:
= The Lurujarri tral rated as high risk in the 2040 periad and subsequent 2070 and 2110 periods,

« Reddel! Beach foreshore is rated high sk in 2040 and beyond,

«  Minyir Park s rated as high for 2040 and future planning petiads, and

« The southern section of Kavite Road is rated medium risk in 2040

6512 RskMaation — Structural Gotians

Shire Structures (Carparks Roads.

A managad retreat ophon should be acdopted for carparks, pathvays and roads Montoring and review of
coastal erosion along this section of the coast will be recommendad ta determine the angoing rate of
erosion, vith particular reference to the encroachment on beach carpark areas and Kavite Road

6513 Rsk Mtication - Planmina Ophons

Coastal erosion has been modelied to Impact on existing infrastructure and an area zaned for futuie
development within the 2110 planning bmelrame, as follows.

» Kavile Road,

= Rural Residental 2ened propertes; and

» Vacant Development zaned land located to the east of Kavite Road

Broome Towrate X
e i o s Baird.
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Table 6.7: Reddell Beach Coastal C: A y
Type AskCircumstance  Adaptation Mechanismis
Approach

Sinetoral Erosion nisk la Planned ! «  Regular inspecton ta delermine structural mntegrty.
beach access paths,  Managed Implement repairs lo mantan pubke safety and alow
carparks, Kawte Retreat ta retreat over bme with recession of shoceine
Road

Pannng  Existing assets Accommodate,  +  Introduce panang controis via a Special Cantrol Area
located an land Planned | andior Local Planning Pokcy that saek ta prevert
prone to coastal Managed futher major redavelopment of prone land
erosion withinthe  Rebraat «  Fot minar st.clures that are eassy relocatable permit
2110 planning minor expansion / upgrade works via grankng fime
limeframe Imad appravals for a period that do not exceed the

Planning tmeframe for the erosion everd

«  Require Sechon 70A novhcations to be placed anthe
certficale of e for all new planning apgravals

Plaming  Vacart developabls  Avod +  Introduce planning controls via a Spacial Control Area
land localed an land andlor Local Planning Pokcy thal preverts any
prone to coastal developmend af vacant land af new development
eros:on wihin the wathin land pren Io coastal erosion witn the
2110 planning pannng tmeframe
bimeframe «  Prowdes guidance for decision makears and

developers Io foca'e develapmert on pachons of the
fot on the fandward side af the 2110 coastal etosian
na

+  Requre Sectan 70A motcabons ta be placed an the
ceitrficale of Lt for all new development

6.6 Coastal Compartment 4

6.6.1 Risk and A ion - Point
6611 Risk Summarv

The Entrance Point caastal compartment landside ts compnsed of reserve land vested in the Kimberley
Ports Authorty (KPA) Signficant port infrastructure undet the cantrel of the KPA s identfied as being at
nsk of coastal erosion in future planning penods, a‘ong wath two boat ramps and the attached carpark
which is contralled by Department of Transpont (refer Figutes B4 1, B4 2 and B4 3) The CHRMAP process
does not apply to this compartment in the same way as the other coastal compaments, 2s Ihe land tenure
is not under the Shire’s control

Porl infrastructure i1s undertaken under the Public Warks Act, and whilst lhs requites dua regard be given
to Shire's planning scheme in the area (eg CHRMAP pravisions) there s no statitery enforcement to tollaw
the Shite's CHRMAP i In certain the porl leases autland areas ta private
interests {eg the Broome Fishing Club) and development approval fof these areas wal came thraugh the
Shire and be bound by the Shire's development approval process (CHRMAP) These specific aieas in the
coastal compartmend are considered in CHRMAP, vith planning recommendabons provided in this section

Brocme Towname S
ot Hazard Riak Maragament and Adaptaiion Plan al -
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Due the spedal of this coastal the impact of coastal erosien hazard on
identfied assets, economic assessment of impact to assets, and risk miigation using structural
approaches has not been assessed

6612 Risk Mitigation Ootions — Plannina Options
While portinfrastructure is exernpt fiom requiring the prior planning approval of the Shire, any new

davelopment assodated with leases to private entities may be subject to the requirements of this
CHRMAP,

In this respect, any new development associated vath a private entity interest, shall typically be located on
the landward side of the 2110 coastal physical setback line, except for special circumstances, such as land
uses exempled by Parl 7 of Schedule One of State Planning Policy 2.6 which indudes

»  public recreation facilities with finite Fespan (less than 30 years) {i.e. car parks, ablutions, boat ramps)

s coastally and easily pr {fences, shade
« Department of Defence infrastructure
« Industnal and thatis on foreshore lecation {marina,

aquaculture, port faclities)

« Coastal nodes (pravide a ranga of facitiies to benefit the broader public) defined as a distinct and
discrete bulit area that may be located within a coastal foreshore reserve. Excluding permanent
residential development, it may vary in size from a grouping of recreational fadilities 1o an area of
commetaal or tourism fadlites or accommeodation.

e Sur Lifesaving Clubs

These special circumstances will be assessed on a case by case basis,

The planning edaptation measures for the Entrance Point Coastal Compartment vould spedfically need to
consider and address the falowing issues.

» Require planning approval for narmally exempt develapment for [and prone to coasta eresion vdthin
the 2110 planning timeframe;

= Provide dear guidance to decsion makers and pars that and not
associated with e port will not be parmitted on land prone to coastal erosion within the 2110 planning
timeframe;

»  Provide guidance to dedision makers and davelopers tolocate private development on porbonss of the
lot on the |andward side of the 2110 coastal erosion ling;

« Provide guidance to decision making authorities 1elating to dircumstances where ime limited approvals
may be issued for temparary development or development of a low financial value that is not likely to
be impacted by the modalled coastal erosion during the iife of the approval;

s Allow flexibiity to consider parmitting certain public infrastructure on land prone to coastal processes,
vihere deemed necessary and appropnate

6.6.1.3  Manitoring and further information
of the coastis ta manage the identified risk to the Monson Vine thickets on

coastal fringe narthwest of Entrance Point. Mentoring of the shoreline will track the :ate of erosion in future
timeframes, to understand more dlearly the future fisk for these assets.

. .
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lot on ths landvard sids of the 2110 coastal erasion
Ira

+  Require Section 70A natficatians 1o be placed on the
certficate of tite for afl new development

Planning  Land uses Accominedsla +  Consider onan as needs basis. Applcations for such
exempled by Pant 7 uses shou/d be accommodated by necessary
of Schadu'e One of justifeaton, inchuding, but ot fim fed to*
Slate Planning - Communiy demand for such a faclty,
Policy 26. . plan {where
Lifespan of stiuctize / use;
Design measixes fo vithstand coastal events
(whare appropriata),
+  Othar matters as deemed appropnale by the
determining authority.

6.7 Coastal Compartment5

6.71 Risk and A ion - Simp Beach
6711 Rk Summary

Simpsons Beach is undeveloped shoreline with coastal foreshore 1eserve area that can generalty
accommodate coastal erosion hazard for future planning periods

The coastal ercsion fikelihood is shown on Figute B5.1 for 2040, Figure B5.2 for 2070 and Figure B.5 3 for
2110. The key economic assets identified in this coastal compariment are listed on Table 5.11 and include
residential properties, waste water reatment plant and the golf course. The environmental assets indude
Roebuck Bay and areas of monsoon vine thicket.

Key risk pricnties are all as a resu't of erosfan as folo:

« The threat to beach and foreshore area is rated as high in 2040, 2070 and 2110,

«  Restdential land (partizl areas of lots) is identified at medium risk in 2040 and 2070, increasing ta high
in2110;

« the monsoon vine thickets are rated at the extreme risk level in 2040, 2070 and 2110, and

« Itis noted the cntical infrastructure of the vaaste water treatment plant is located landwaid of the 2110
coastal erosion extent so s notimpacted in the planning period to 2110.

6.7.1.2  Risk Mitiaation — Structural Qotions

Shire {Carparks. Roads

There are no identified Shire structures within the coastal compartment The car park al north Simpsons
Beach buit through the Yawuru Park Coundil (YPC) is considered in the Tewn Beach compartment. Future
infrastructure planning of the carpark should ba considered under a managed retreat aption

. A
i Baird.
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Monitonng of coastal erosion for the eastern side of Entrance Point to confirm the erosion rate of the
shoreline at the boat ramps, carpark and port areas should also be undertaken in any future monitering
program.

Geotechnical assessment of the foreshore at Entrance Point te confirm the presence of rock below the
bzach and dune vould improve the understanding of the long term erodiblity potential of the shoreline

6.6.2 y Risk and i gy Coastal Comp, 4

The risk management and adaptation approach for this section of coasl is Avoid new development within
the identified coastal erosion hazard, Managed Retreat far current structures and properties within the
erosion hazard area. The managed relreat opbion vsll be supported by a coastal monioring program
tracking the rate of future erosion of the shorefine.

Itis strongly recommendad that the KPA consider ing a detailed i ofthe
foreshore at Entrance Point similar to what is proposed at Cabie Beach, to confirm the presence of rock in
the foreshore area and coastal dune. This vwould improve undersianding of the potantial resiience of the
shoreline to erosion in future planning periods, cieate greater certainty araund the risk to existing port
infrastructure and assist Shire cofficersin i ions for ‘exempt’ on acase by
case basis

The adaptation meastires proposed for the Entrance Point Coastal Comparlment are summarised in Table
3]

Table 6.8: Entrance Point Coastal C y
Type RiskCircumstance  Adaptation Mechanisms
Approach

Structural  Erosion risk to Planned / + Regularinspecton to determine structural integrity.
beach access paths, Managed Implement repairs to mainlan pubsc safety and allow
carparks, Kaite Retroat o tetreat aver tme with recassion of shorefne
Resd

Plaroing  Existing assets Accommodate,  «  Inroduce planning controls via a Spasial Control Avea
lacated an land Planned / andlor Local Planring Policy that sezko prevent
prone to coastal Managed further major redsvelopment of prone land
erosionwithinthe  Rofreal + Permi minor expansion and upgrade works via
2110 planning graniing time Imited approvals for a period that do nat
timeframe excesd the planaing tmeframe for the erosion event

+ Require Seetion 70A notifcations o be placed on the
certricate of tte for all new planning approvals,

Plannng  Vacart developable  Aveld «  inroduce planning contro's via a Special Control Area
fand located an land andlor Local Planeing Poficy that prevents any
prone to coastal development of vacant land of new davelopmant
erosian vithin the within land prone to coastal erosion wikinthe
2110 planning plarving timeframe
timel=me] «  Provides guidance for decision makers and

developars fo beate development on portionys of the

Broome Townsite
Coustal Hazard Rk Maragement and Adaptation Pian
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6713 Risk Mtigaton — Planning Options

Land an the seavatd side of the 2110 coastal physica! setback line is primarily reserved for coastal

purposes and for the most part dees not contain i or physical impi

The coastal adaptation approach for this coastal compartment is therefore one of avoidance, ensuring that
no new D oril s on land prone ta coastal erosion within the planning
timeframe

The planning i for the Sii Beach Coastal Compartment viould specifically need

ta considar and address the follewing issues.

« Require planring approval for norma'ly exempt development for 1and prone to coastal etosion within
the 2110 planning tmeframe;

« Provide guidance to dedston makers and pers that P vl not be on the
seavard side of the 2110 coasta erosion line; and

«  Provide guidance to decision makers and developers to locate development on land located on the
landward side of the 2110 coastal erosion line.

6.7.1.4 Monitoring and Further Information

A monitoring progtam vl be recommended to better inform future risk manageament issues for the coast
The risk leved for the monscon vine thicket, identified as being at extreme risk in the caastal compartment,
vl be managed through a targeted monitoring program, tracking coastal erosion along the shoreline. In
YPC areas, Yawuru Rangers could be tasked with this monitoring.

6.7.15 Risk and Strateqy

The risk management and adaptation approach for this section of coast is Aveid further development
within the identified coastal erosion hazard The avold option will ba supported by a coastal monitoring
pragram tracking the rate of future erosion of the shoreline.

The adaptation measures proposed for the Simpsons Beach Coastal Campartment are summansed in
Table69

Table 6.9: Simpsons Beach Coastal C« {{ Summary
Type RiskClrcumstance  Adaplation Mechanisnvs
Approach

Stclural  Erosion risk to minor  Planned / «  Regular inspection fo determina structural integrity
coastal Hanaged Implement repairs ta maintan pubtc safety and alow
infrastructure Retreat ta retreat ovar time with recession of shorelne

lanning  Reserved land Aveid +  Intioduce planning cartrals which requite planning
located on the spproval for normally exempt deselopment such as a
seaward side of the sing's house;
Zlin'coastal +  Provide clear gudance that land use and
- 2 g

physieal setback line davelopment wil not ba supported on the seaward

side of reserved land located within the 2110 coastal
physical setback [ne.

-
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6.8 Coastal Compartment 6

6.8.1 Risk Management and Adaptation ~ Town Beach
6811 Risk Summary

For Tovm Beach the coastal erosion Iikelihood is shovan on Figure B 6.1 to Figure B 6 6 for the 2040, 2070

and 2110 planning penods Thera is signdicant res:denbal, commercial and putdic use of the foreshore with

high to extreme level fisks noted far coastal eroston hazard in Table 5.12 as follows

o thelevel of iskidentfied fos the Tavn Beach toreshare reserve and fof the Pioneer Cemetary is
extreme in the 2040, 2070 and 2110 period,

= the secton of the Roebuck Bay caravan park fronkng the cozst is at extreme msk in 2040, 2070 and
2110,

+ Residential properhes al Catahina's are rated as extreme risk of erosion in 2040, 2070 and 2110,

«  Tourist accommodation on Carnarvon Street (Mangrave Holel, Moorlight Bay suites) is rated in the
high risk category in 2040, increasing to extieme in 2070 and 2110,

. i ial and i on the Conti f hare and Demco Street are al high askin
2040 For Demco Slreel properties the rating increases to extreme in 2070 and 2110,

+  Town Beach Carparks and major access roads Hammersley Streat and Catnarvan Stree! are at high
fisk 1n 2040, 2070 and 2110, and

»  Shire assets in the Town Beach teserve (watarpark, Town Beach cafe) are at medum risk in the 2040
period, incraasing to high in The 2070 and 2110 period

The coastal inundation ikelihood loi Town Beach is shown on Figure B 6 7 to B 6 12 for the 2040, 2070

and 2110 planming periods The coastal inundation risk is rated far the Tavn Beach assets in Table 516

with key nsks noted as follows

« inundation of the Tovm Beach reserve foteshore and car park at the planning period 2070 and 2110is
medium resk (Figure B 6 8),

«  The caravan park fisk level is low unté 2110 al which time il 's medium rsk;

« Shire asse's indudng the cate, waterpark and todets are low risk in 2040, medium fisk in 2070 and
high nskin 2110, and

« Catalina’s residential is raled as medium risk of inundatian in 2040 increasing to high in 2070 and
21

D jons at the and for the CHRMAP hightighted the
impattance of Town Beach to the cammunity. Whist the beach is not feted by the same level of tourist
attention as Cabie Beach, it atiracts signficant tounst numbers particularly dunng viewing of the starcase
to the moon’ The large lacal adjoining its shore!ne, couped vath the
mix of short term accammedatian ophons in the area induding the Roebuck Bay catavan park place a high
value on the beach and tts foreshore areas

Importantly fof the CHRMAP, the need for coastal protection a'ong the erod ng pindzn cilf north of old jetly
area has been acknoviedgad by the Shire and construchon of a coastal revetment is planned for 2018-19
The Protect optian in this location is supported by the CHRMAP and drscussed furthet in the sections to
fodow The complete sute of adaptation apbons for the coastal compafment is summansedin Takle 6 11
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Penge s

Figure 6.9 Town Beach Seawall Design (MPRA 2012).
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6812 RskMtigsio:

tructura' Qoticns

Town Beach Revetment

In November 2016 Counc| endorsed an updated Lang Term Financial Plan (LTFP) which provides for a
fevetment 1o be constructed al Tovm Beach in 2018-2019 aleng the eroding pindan diff shoreline north of
the old jetty area (Figure 6 8)

Figure €.8: Town Beach eroding pindan clft with example of undercut cliff base

The revelmeni i1 mitigate the extreme level erosion risk identfied for the east side of the Town Beach
foreshaore reserve, Pioneer Cemetery and the Museum as well as offenng mitigation to high risk residential
propertes landward on Robinsan Streel The histarical erosion rate for the pindan dift has accelerated in
recenl years (Cardna 2015, MRA 2012) and the undercutting of the dff poses a danger to the community
Inits current state

The revetment provides coasta etosion tor 170m ot the shoreline area
of the Tovm Beach foreshare reserve, whist also functioning as a vieving area for 'Staircase to the Moon
{Figure 6 9, Figure & 14 and Figure 6 15) Thete are heritage and environmental appravals that vaould need

to be sought in relaton to the with a sign’ calony in the foreshore area that
would needto be i for impacts vath its

Broome Townsie =
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Town Beach south of old igtty area

The section of the coast sauth of the old jetty area on vhich the Tovm Beach café currently stands is
patenbally at risk of ercsion mainty through sea level nise impact The shoteline s nated as currently stabe
based on historical record, and monioring of the coastal erosion to track the honzontal response of the
shoreline to vertical sea level rise s cansidered sufficienl ta mitgate the eresion risk in the immedate term
(to 2040) Future adaptaban respanses in 2070 and beyond will likely need to consider whether to prolect
this section of the foreshare

Furthet sauthin the section of coast fronting the caravan park the fow dune diff is protected by irfoimal
coastal protection in the form of rocks dumped at the top of the beach There s uncertainty as to the future
stabity of the dune franting the caravan park and this should be the focus of a geotechnical investigaton in
future years, to determine its resdience to coastal erosion In the short term, monitoring of the shereine for
long tetm erosion is impartanl particulady after signficanl storms

Shire Structures in the foreshore

Access fa the coast (stairs. ramps. pathways) wouwd need to be planned wath due cansideraban ta the
projected erosion and inundation hazard Coastal assets in the foreshare area shouwld be sded relative to
their expecied design Ife and Lhe anticdipated coastal erosion hazard across thal ime in the foreshore
teserve

As an exampte, loieshore stiuctures vath a design hfe of 20 years constructed before the year 2020, cou'd
be piaced at the position ef the 2040 coastal efosion hazard line As the structure approached the end of
design Ifle {eg 2040), with a managed retraat approach consideration would be given to the projected level
of erosion in the future Hanning pericd and whether the asset wauld need to be refocated further landward
should the projected erosion rates be observed

As pan of future monitonng campaigns. the stiuchural integnty of stuctures currently located in the coastal
eiosion zone should be verfied on a periodic basis, with recommendations regaiding further repair or

for their i sale use i with 2 managed retreat approach
Planned ys and for the Jefty to Jetty wak trad shoud consider design
ciiteria that meet the SPP2 6 along the coasta and be designed to

wathstand the projected inundation and erosion level assoaated with their design Ife as noted on Table 34,
Table 38, Tabe 39 and Table 3 10

Stoimwater

The concern Lhat the candtion of Roebuck Bay remain as a pnstine manne envitanmen! was 2sed as a
caoncern in with ref; made to the vetiands south of Broosme being a
dedared RAMSAR site. Stormwater runoff is ditected through the stieet netvark to drain diectly into
Roebuck Bay currently and there are no conlrols in piace to treat the water lunoff from the Old Broome
area through waler sensitive urban design (WSUD) In large storm events, significant efosian af the
foreshare has been noled at stormwater outlets (Cardno 2015)

The Shire should consider toi storm veaater in planned future

development of the shoreine Any Hanned stormwater upgrades should consider an appropnate tal viater
conditon as a resuit of storm tide and sea level fise 1n future planning penads (Table 3 4) which may
impact the ablfy for stormwater to deasn frealy

12518101 RZRe0 Page 121



Innovation Engineered.

6.813 Risk Mdioation - Soft Ootions
Dune Rehakilitaion

Alow point behind the dune in the southern section of the coastal compariment means that the coastal
etosion hazard line impacts a number of properties along Demco Drive. The site is showmn on Figure 6.11
indcating the low point behind the dune. Patential inundaltion of this section of dune in a 100yr ARI starm
surge based on a 'bathtub’ approach to mapping is showm for the current day (ie no sea leve rise). Under
SPP2 6 the shoreline (HSD) is set at the landward edge of the Roeded area shown en Figure 6.11.

Figure 6.10: Low Point in dune affecting coastal eroslon hazard for properties on Demco Drive

Figure 6.11: Low Polnt In dune adjacent Demco Difve showing potential Inundation In the ARI100yr
water level {'bathtub’ mapping approach based on LiDAR).

e — Balrd
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Flgure 6.13: Mangroves protecting the norlhem section of the Town Beach coastal compariment
(Phota from http:/h com.

Foreshore panting

During the community engagsment sessions, anecdotal reports that coconut trees in the foreshore of
Town Beach had played an imporant role in stablising the shoreline during a cydone event vere
peovided, noting the root systemns acted to consoidate the shore and inhibit shoieline erosion. Whistitis
noted that there are potential safety issues far coconut trees due to falling cocenuts, due consideration
should be given to appropriate planting in the Town Beach fareshore to spedies suited to providing
restience to the shoveline in extreme condtions

6.8.14 Miigation Qotions — Planning

The 2110 coas!al physical setback line impacts a number of private lots within the Tovn Beach
compartment Whie a revetmentis ptaposed o protect the section of Town Beach narth of the old jetty
area (Figure 6 9), the remainder of the coastiine within the Tovin Beach coastal compartment will iemain
exposed to coastal erosion processes

Vacant residenbal and mixed us e lots within this compartment are dassified as infil” davelopment as
defined by SPP2.6 and therefore t is proposed to accommodate new development of vacant lots rather
than avoid the development of these lots. This may need to be reviewed over ime as the risk and
liketihood of coastal erosion increases in relabon lo these properties.

_ .
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‘Whilst properties on Demco Drive are elevated veell above the inundation risk, there is consideredto be a
risk of erosion in future planning pariods wilh the inundated rear dune section enhancing the vunerabdity of
the fore-dune under elevated water leveis andlarge wave attack in an extreme event (SPP2.6). The
erosion likelihoed for the residential property of Demco Drive is rated as high risk in 2040 and extreme by
2070 and 2110

To reduce the coastal erosion nsk for these properties investigations o restore the dune (ie fill the low
section with sand) shou'd be examined Sourdng suitable sand fer this option (ie with similar propertes to
that currently in the dune system) and obtaining permission from Yavauru to undartake this modfication of
the sharefine vwould be required As a rough estimate from the avalable LIDAR data, the material requited
ta fill the dune to the 100yr AR level vould be 14,000m’.

Manaioves

For tha northetn section of the Town Beach coastzl compartiment the nealth of the mangroves is key to
maintaining the natural coasta! defence of the coastal foreshare area. The value of the mangroves as
natura defence for this section of coast cannot be overstated as the mangroves play a vital role in
attenuating storm surge and reducing lhe wave heights at the shareline in extreme cydonic events
extentand changes tn the system as a result of sea level rise and
ather dimate change vanables (eg vvarmer ocean temperatures) vill be essential in ensuring the coastal
leshenoe of the northern sections of the compartment. Along these shorelines significant tourist
Jre and ion rely enthe 9 syslems lo protect their shoreline during extreme
cyclonie events (Figure 6.12 and Figure 6.13)

Figure 6.12: Mangroves In the nnnhem section of the Town Beach coastal compartment {Fhoto
trom com htmil)

— Baird.
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Itis alsc noted that there are a number of zoned vacant freehold lots that may not be classed as ‘infil’

in vith SPP 286, i a number of lots located north of Tovn Beach are
standdcne lots not located within a duster or node of other lots These lots are not proposed to be
protected by a revetment and therefore another adaptalmn approach is required to ba adopted. In these
particular instan tis that for P be required to their own
CHRMAP to identry risks and suitable adaptation responses to support their development Inthese
instances, private seawalls will generaly be suppoded to piotect existing freehold lots, subject to the

applicant praviding the Y and to the sati ion of the
Shire.
The coasta compartment plays an important role for the ity and tourists and

popular destinations such as the Mangrove Holtel, Matsa’s Brewary, Catalina's, Town Beach and café’.
Due tothe popuiamy of Towm Beach as a deslinatian, from tme to ime it may be suitable to consider
spedific and that is required to be located within the modeiled coastal
physical setback to cater (ol speufc community uses.

The planning adaptation measures for the Town Beach Precinct would specifically need to cansidar and
address the falloving issues

Coastal Erpsion

* In% Davelopmant

Requite planning approval for normally exempt development for land prone ta coasta erasion
within the 2110 planning timeframe,

«  Permit infll development on vacant zoned land with a view to reviewing this policy if and when the
threat of coastal etosion substantially increases in likefihood,

+  Applicabons to construct private seawalls vill need to address Section 5.7 of SPP2.6.

+  Require the developer ta agiee to indemnify the Shire through a deed of covenant and other
necessary legal mechanisms;

«  Provide guidance to decision makers and developers to locate development on porbon/s of the lot
on the landward side of the 2110 coastal erosian line where pracheal;

< Require the pxovision of a Section 70A notification on the titie of lots identified as being prone to
erosion as a condtion of any planning approval to alert prospective purchasers to the fisk of
coasta! process impacts on the lef;

«  Generdly not support further fragmentation and subdvision of Jand that ywould result in the
creatian of newlots that would be jat with respect to p
potential, access and other considerations as a result of coastal erosion processes vithin the 2110
planning timeframe.

«  Non-Infill Development

+  Requite planning approval for narmally exempt development for land prone to coastal erosion
within the 2110 planning timeframe;

+  Require developets to undertake thelr own CHRMAP response to define appropnate adaptation
options an a site by site basis;

- Wherethe pment is deemed . the follovdng should be imposed

- Require the developer to agree ta indemnify Lhe Shire through a deed of covenant and
other necessary legal mechanisms;

B Townsite
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- Require the provision of a Section 70A natif.cahon on the titte of Iots 1dentfied as being
prone to storm surge as a condition of any planning approval to alert prospectve
purchasers ta tha fisk of coastal pracess impacts an the lat

- Applicabons to consbruct privale seawalls will need to address Sechon 5.7 of SPP2.6

- Generdlly, net suppart further fragmentation and subdivision of land that viou!d resull in the
creation of new [olfs that would be substantialy comprom:sed with respect to development
potental, access and other cansiderations as a result of coastal erosion processes within the 2110
pannng imeframe

+  Foreshore Development

+ Allow Rexibity to consider permttng certain public mirastructure on iand prone to coastal

processes, where deemed necessary and appropriate

Staim Sutce

Storm sutge inundation risk is a consideration for the section of foreshote at the caravan park (Figure
B 6 9) and far the Catalina's sechon of coast (Figure B 6 12) For land afiected by the storm surge fiooding
within the planning tmeframe (2110), it is recommended the Shite prepate alocal planning palicy to apply
tequrements with respedt ta the dsign of buldings to withstand storm surga events {discussed further in
Sectian 6 10)

Specific abjectves of the local planning policy should include the follaving
«  Estabish approval procedures for land prone to the 500 year ARI storm surge event

« Piovidz guidance fer applicants and decsion makers in relation to assessment proceduses and

pr tar D in retation to land prone to the 500 year ARI storm

surge evenl,

» Tomanage nsk for land identfied as being prone to steim surge; and
» Toensure new development is designed to vithstand storm surge flooding in accordance vith the
adopted local planning policy

6.8.2 i ion of Option

The site of the Town Beach ravetment is a popular recreational site for Broome local residents and visitors
lo Broome with 2 weS-knovn and well-ulised caravan park and significant infrastructure véthin the beach
precinct induding a cafe, history museum, water park, i and ¢ 2

parks, roads and carparks. Potential ities far and of the preanct
{indudng commerdial, tounst and residental) are planned

In November 2016 Counc endorsed an updated Long Term Financial Plan (LTFP) vhuch provides for the
Town Beach Revetment ta be constructed in 2018-18 at a cos! of $4,182,506 Ths cosl estimate fs based
an the detaled design prepared by MP Rogers and Assodiates in 2012 vath escalation applied to 2016
using the Local Gavernment Cost Index, The LTFP shaws that $3 milion of the cost will be met by a loan
vith the rest achieved through a combination of municipal funds. ransfers from reserves and grants

The Shite has developed its vision far Town Beach outhning strategres and planning intiatves through the
Otd Broome Development Stialegy (Section 29 7) Shire Officers have been vaiking on the basics for a
Tovm Beach Masler Plan ta shaw how the public realm in the area can be enhanced The Town Beach

EBroame Townshe
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Figure 6.15: Artists Impression of the Town Beach Revetmen and waikway linked to the Jetty to
Jetty walk {Hames Sharley 2014k).

Brcame Townane
Coarstel Hazard Risk Marsgemert and Adagtation Pian
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Master Ptan vai be based on the Concept Plan in the Old Broome Development Strategy with some
modfications These campanents indude

« therevetment

s the extension of Hamersley Stree! o connect to Hopton Street via a roundabod,

«  the construction of a new café on the landward sie of Hamerstey Streat

«  the creation of a new jetly with fishing platform at the end of the groyne:

«  some addtional streel parking, and

«  aboattraler pariong area to the saulh of Catalina’s

The vision 15 that the area liom the Calalina's baal parking ta the currert car park vl be turfed and
functon as public parkland The Shire engaged a landscape archilect early in 2017 to produce a

coordnated design for the parkland, but il vill include shade, footpaths, lighting. faakties such as BBQs
static exercise L space for events i and

tolets

In 2014 the Shire of Broome commissianed Hames Sharley lo develop and prepare a business case for

the Jetly ta Jefty wak trail and the Town Beach Revetmenl to provide a robust economic assessment of

the benefits the projects would defiver (Hames Shadey 2014a, 2014b) From the Business case fos the

revetment (Hames Sharley 2014b), an artists impressian of the concepd s shown on Figure 6 14 and

Figure 6 15 Key economic learnings fram the reports indude

«  The Town Beach development (which vauld indude components Iisted in the current Town Baach
Maslerpian authned abave) vaas forecast to deliver an intarnal rate of retwrn (IRR) of 11% (Hames
Sharley 2014a)

- Ints ons for ing the start (Chi and end {Tavn Beach) sechions of the
Jetty to Jetty trad Hames Sharley 2014a stated this option would achreve the best bang for the buck*
i that 21 expendture would occur in the two main econemic precincts, providng a heightened
economic demand, causing property value upifts and a strong liketihood of extended visitar stays as
well as grealer expendiure by both vistors and Broome's permanent popuiaban”’

« Hames Sharley 2014b stated ‘Linking the bmng af ofthe in wath the
activites accurring for other iniatves such as the Jetty to Jetty Raebuck 8ay Coastal Walk vail ensure
the community, visitors and businesses all beneft from an enhanced coastine The changes wl assist
in ining and Broame's ian as a unique envi with a nch hestory and
ecology and pravides for a ic and future

Broome Townsite
Coatal Hazard Reck Wansgumert nd Aduptation Pan
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G821 |Indcatve benefits and costs of Town Beach adactation options

Unilke Cabie Beach, Town Beach s not a major tounst attrachon in s own nght  This means tha the
economic values that should be when at Tawn Beach wai
largely derive from either

o Use of the beach and beach precnct by locals, and /ar

»  The value of bt assets that are vulneiable to coastal processes

The revetment seawall, costing approximately $4 million proposed to stabhse the pindan df north of the
old jetty atea would also be used to protect the cemelery and the Tawn Beach reserve from ercsion, cater
for an increased capacty during tounst season viewing of the staitcase to the moon', and thraugh
improved amentty actvate the area lar general use

Addnonally, the etoing pindan difi at the shoreline cutrently presents safety conceins, vith the area used
reguiary by tounists and locals as a viewing area for the 'staircase to the moon' The safely aspect of the
erosion provides a compelling case in support of the revetmenl option Both from an economic and a social
perspective any measures aimed al preventing injunes or fatalties, such as a revetment, cauld justfy
considerable expense

An overviev: of assets in the Towm Beach coasta compartment at risk from coastal precesses in future
panning penods {2015, 2040 and 2070) & provided on Table 6 10

The data presented an Table 6 101s a high-level assessment with the follavang neted

«  Thevalue of buit assets at risk s refatively smal at present and in 2040 and only increases
substantially by 2070. Assels at nsk include the water park and cate Any adaptabon opbon amed at
protecting these assets, which is likely to ental structural measures entaling signficant initial captal
cost, can probably be delayed for a considerabtie amount of bme

= The same siuation probably a'so appiies to the caravan park and to vulneiatie privale land, athough
arelatvely low cost planning control aimed at avoiding future Impacts may be a wartiwhle interim
measure which shou!d be assessed furthes.
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Table 6.10: Assels in the Town Beach Coastal Compa o Coastal
Areaimpacted by §PP2.6 Eroston B —_—
allowance {m2)
Property type
2018 2040 2070 2015 2040 2070
Carpaks 1140 4264 8678 $94.962 $355.191 $722877
Landscaping 2680 10665 19763 $ 26 800 $108.650 $ 197,680
Pattways Dl 0 818 - $ 7.700 $28613
Road 0 2587 10020 - $215,497 $834665
Road Resarve 4] 650 8685 . § 13000 S173720
Shite $1,260.163 $2.401.954 $6,630,792
Structures /
Assals
SHIRE $ 1,381,925 $3,101.992 $8588348
ASSETS
TOTAL
Prvate Hald 3520 15076 36560 $ 2484000 $10,553,200 $25,592,000
Land Area
TOTAL § 3845925 $13655.192 $34.180,348
6.8.3 y Risk g and Adaptati qy Coastal C 6

The risk management and adaptation approach for this sechon of coast involves the folloviing suite of

stiategies:

«  Protectfor the section of coast narth of tha old jetty area where the construchon of a revetment
structure vdll prevent further erosion of the pindan diff; and

«  Accommodate for sections of coast not protected by tha revetment and identified as at risk of coastal
erosion or storm surge in the 2110 planning imeframe

Broome T 1
Cﬂﬂiﬁ;’:‘d’; Management and Acaptation Plan Balrd.
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Planning Davelopment located on land Acscommodate  «  Preparaton of a local planning posey for
pronz ta storm surge within the Tovm Beach to apply requirements with
2110 planning timeframa respect 1o the design of buidings to

vAthstand storm surge events for land

prone ta storm surge withina 2110

planning tmeframe. Specific objectives of

tha local planning poticy shoud indlude
the folowing:

+  Estabish apgoval proceduras for
land prene to tha 500 year AR storm
surge event,

+ Pravide gudance for app'cants and
daasion makers in re'ation to
assessmert procedures and
development standards for
davelopment proposalsin relabon b
land prone lo the 500 year ARI stom
surge event:

+  Tomanage risk for land iderttifad as
being prane lo stom surge; and

+  Taensure new davelopment is

dasgnad to withstand storm surge
finoding in accordance with the
adapted bocal planning poscy.
Planing  Land proposed to be protected  Piclect +  Consider niroducing spedia’sed area
by a revetment / seawall rates and/or developer contribution area

forand proposed to be peotected by the
revelment lo cortribute tn the
mairtenance and upkeep of the
tevemeat

+  Documert this sirategy within the Local
Planning Stategy and ensure costngs
atocated wihin the Corporale Business
Plan

Plannng  land uses exempled by Part7  Accommodale »  Consider onan as needs basis
of Schadul2 One of State Appications for such uses shoud be
Planning Policy 2.6 eg accommodated by necessary justfication,
Community uses indluding, but rot kmited ta:
«  Communty demand ko sicha
facilty,
+  Emergency evacuation plan (where
apprapdate);
Lifespan of stnuctee / use:
. Designmeasures to withstand
coastzl events (whare appropriate),
+ Other matters as deemed appropnate
by the determining authorty.

Broome Townurie : . - - ’- .a- d.
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A coastal monitosing program to support the CHRMAP and track the rate of future erosion of the shoreline
as veell as mangrove extent and health is recommended

The nature of the Town Beach loteshote area being a highly valued and popular section of the caast

veattants that a dedicated foreshore management plan {FMP) be daveloped. This vould provide key

guidance and recommendations for future use induding beach access, ercsion control, revegetation plans

and and could be by the ic studies lo date and an
of social and envi value of the beach to users

An appropriate emeigency plan shou!d be developed for the caravan park to ensure the risk is mitigated
{for peopie and propenty.

The adaptation measuies proposed for the Town Beach Coastal Comparlment are summarised in Table
611

Table 6.11: Town Beach Coastal Ct y
Type Risk Circumstance Adaplation Hechanismis
Approach
Sluctural Erosion risk to beach access Planned / s Consider coastal hazard in design but
paths, stairs and ramps Managed accept lnat assets are vulnerable and
Retraat accept boss lolowing majer evenl

+ Reguir inspection to determine structural
integrity. Implement repaics ta maintan
public safety and allow to retieat over time
vith recession of shorefne

Stetura)  Erosiondisklo Shire assefs,  Prolact + Support fusrther enginsering studes to
Pioneer Cemetery and the estab'ich protection siructure for the
foteshore area in Town Beach eroding pindan o, Imvestigats
Rezenve emironmental and stakeho!der approvals

Stctual  Erosion of the duneinfrontol  Protect »  Investgate cost fof ramed ation of tvs
Demco Drive area through re-establishing the dune

+ investgate cosl and pamiting issuzs for
restoration of the duna and local support
for this approach from stakeholders (eg

Yawuew)
Plannng  Developmeni kcatedanland  Accommodale »  Introduce planning controls vhich require
prone la coastal erosian within planning approval for normagky exempt
the 2110 planning timeframe development such as a singks hause;

«  Requra Section 70A natifications to be
placed on the certifcate of tia for all new
planning appravals;

« Consider the use of private seava'lsona
case by case basis;

*  Review ths strategy as and when the risk
of coastal erosion increases over time.

Broome Tawnsite
Coastal Hazasd Risk Maragement and Adapiaton Plan
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6.9 Coastal Compartment 7 - Broome Town Centre

6.9.1 Risk Management and Adaptation Options
6911 RiskSummary

The Broome Town Centre coastal compartment indudes the Chinatown area and the aitpart. Chinatown is
sited on a peninsula at the entrance to Dampier Creek, and significant madfication of the natural land area
has bean undertaken to develop the commercial precinet. Comparison of the area from aerial pholos taken
in 1959 and 2012 n Figute 4.14 indicate the extent of |and area reclaim. The Chinatown area vithin the
area bound by Gray Street, Dampier Terrace, Napier Terrace and Hammersley Street is surrounded by
mangrave coastal foreshore on three sides andis largely used for commerdal and tourist purposes
Residential dweflings are present in the section of the peninsula narth of Gray Street.

The Chinatown peninsula is high enough at the edgas to currently provide flood immunity from the general
tides, vath a low/ lying central section at the intersecton of Shert Street and Carnarvon Street susceptible to
flooding in large rainfa!l events. Significant areas of Chinatewn and ather sections of the coastal
compartment are at risk of storm surge inundation as a resuit of extreme tropical cyclones The low lying
nature of the Chinatoy.n area make it particularly susceptible to storm surge inundabon as a result of sea
level rise (Figure 4.17).

The coastal erosion likeihood fer Broome Town Centie is shown on Figure B.7.1 to Figure B.7.3 for the

2040, 2070 and 2110 planning petiods, Assets for the coastal compartment ate listed in Table 5.13 with

almost all assets rated at high risk from coastal esesion in the 2040 planning period, increasing ta a

majority rated al exireme by 2110. The assets rated at highest nsk of erasion indude:

« Residentizl areas north of Gray Street as extreme in 2040 and all subsequent periods;

+ Commerdal buldings in Dampier Terrace high risk in 2040 and extreme from planning periods 2070
onvards;

« Paspaey Shopping Centre high risk in 2040 and extreme from planning periods 2070 onvaids;

*  Roads vithin the Chinatown area Dampier Terrace, Chapple Street, Gray Street, Short Street high risk
in 2040 and subsequent planning periods;

« Broome road rated as highin 2040 and extieme in subsequent planning periods; and

«  The south-east section af lhe Airport Runy/ay medium risk in 2040, high risk in 2070 and extreme in
2110

Itis noted that the CVS assessment of coasta erosion allov/ance tor future planning periods in the
Chinatown area was based on SPP2 6 guidelines for sandy shorelines {Section 3.4.6) which is consistent
vilh a precautionary approach. Itis noted that signficant mangrove cover exists at the edges of the
peninsula wich reduces wave energy at the shore, attenuates storm surge in extreme events and
provides slabeity to the shoreline. This is not i inthe SPP26 for erosion potental in
future planning pericds. Currertly with the mangreve cover around the peninsuta the erosion fisk is greatly
reduced, hoviever in the future {next 100 years planning penod) there is no absolute certainty that the
mangrove cover wil remain in place in its current extant, justfying the assessment of the shoreline as
sandy under SPP2.6. The impact of sea level fise on erosion rates at the shoteline is unknown, and whilst
the adaptive capacity of mangroves is rated as high, there is a possibiity that sea level rise and other
dimate change effects to the natura system (varmer ocean lemperature elc) could impact the mangroves
at Dampier Creek.

Brocme T -
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Inthe SPP2.6 assessments, the slructures in tha shoreline cumrently surrounding the Chinatovm peninsula
(retaining vrals, roads) are notrecognised as offering coastal erosian protection (o the shoreline

The coastal inundatan hkehood is shown an Figute 8 7.4, Figure B 7.5 and B 7.6 fos the 2040, 2070 and
2110 planning periads respectvely. High level inundatan risk to assets from starm tide in the 2040
planning period and ail future pianning penods are noted in Table 5 17 as folovs

»  Chinatown Hentage Buldings in Camarvon Street.

« Residental areas north of Gray Street,

« Commercial buldings in Damper Terrace,

« Paspaley Shopping Centre,

« Roads within the Chinatown area Dampier Terrace, Chappie Street, Gtay Streel, Shaoit Street,

« Broome road, and

«  South-eastern sectian of the Airport Runiay

Itis noted Lhat Ihe inundaton assessment presented in Fig Figure B 7.4, Figure B7 5 and B 7.6 only
considers the storm tide risk. sepatating the effed of catchment based rainfaf Rooding fram the analysis

This mapping has been produced from the LUDAR data set and is a ‘bathtub Aoacing approach but is
a of the ficading impacts

The mitigalicn of the identified coastal inundaban risk and etosion tisk far the Chinatosm peninsula was the
focus of CHRMAP in held vath and The process is deladed
in the sections to fallaw, which i in acoaslal of Protect for the
Chinatovn peminsu‘a

Ta protect Chinatown a coastal pralection structure that can mibgate coastal flooding from storm tde as
vl as pravida erosion protection is required aiound the Chinatown perinsula The forma of this structural
solution and the crtica! considerations forf the tmang of s construction has been invesltigated for CHRMAP
and is dscussed further in sections to fallow

6912 Chinatown Flcoding Immunty Cutrentty
Based on assessment of lhe LIDAR, the current land level around the Chinatovwn peninsula is able to hold
back tha statm tide ocean level unti it reaches a level of approximately 5 6m AHD, afler which flooding af

the lawer lying areas wil commence (refer Figute 4 15) In its current form the maximum storm bde event
that could bz held back by ihe peninsula 1s as foliows

« 2015 100y ARI

* 2040 SOyr ARI

= 2070 SyrARI

The impact of sea level rise drives the reduction in retutn period {ARI) value for the equivalent flooding
case moving farward ta 2070 Of cnbeal importance undet projected sea level nse

« Beyond 2070 the Chinatown atea of the peninsula would flood under the general tide regime

with increasing frequency

Essentially Chinatown would need to have a coastal protecton structure in place by 2070 to provide
protection agazinst flaoding dunng the general tides Mapping on Figure 6 16 shovss the curent Chinatavm

Brucme Towrsne -
R s Baird.
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Table 6.12: y of P ion Oplions for €
Option Descrption Comments Cont

P In apen beaches vert:cal seawalls will often lead to erasion of
frsboce Tapreis the beach due Io wave action Far the Chnatown pemrsula
Verica \nciation and erosioy  e1€ s signicant mangrave cover and wave achon woud be s
Seraa’ protechon ta areas expected 10 be mnemal Oid vertical seawall type sinxtures are
present in the section af coast adjacart Stresters Jetty along

land
artaard Dampier Temrace faceshare already. though in poor candiban
Simiarty, far vertical seawalls there is possibty of erosion an
Stepped!  Sumiario vertical tha beach, howevet in the Dampier Crezk low wave
Angled seawai and bukwaha  emuonmenl nal cans dered Ixely. Good whera canstraint on H
Seawal  slaping wall honzontal space is not an issue. Ecologicaly better than
vertcal lype
Cureni height of Brcome Rd is approximately 6m AHD and
Geay new road would he inta (s and extend oves a region af bdal
An (
Strwet Su::l'"“"b: GRY  fats cumently atland level appraximately 4m AHD Land on lee
Externcn wﬂm“’;dm clas e ofthe Gray Street extenson couid be used for reclam (eg 335
Stomm Tide °1- " S 0 cammereal purpases) and as an area for stormwater
Bamer mibgalion Potental impaci to existing bdal fats and mangeose
reas
. 1 the existng section of Gray Streel was raised (curreni heght
ces raising roads
Raise 'ﬂ’:""’i;‘ e heaq  ~58m AHD) # woud provide protection fiom fooding coming
Readect  ° :de l:m e fram the northem sxde of the peninsuda Uncertanty aver the s
. Levy I:Q aesthete look of a rased road at thes end af Ihe tawn and the
7 disconnectian of properties on the narthem side
Polental lo create lhis as 2 landscaped fealusre in the foreshare
T area ag al Sireeters Jely sharetine along Dampier Temace
P¢ constructed as an Atractan thal it cauld be raised aver tme faly easiy as i
h“‘"u" ! impermeable mound  required Levy 1s not desgned to wthstand wave actian sa is
fram elay and soi suzable providing the mangrave caver remairs 1 place
Potential space rsues in the foreshar ateas
Tempatary stiuctures couid be put in place al tha start of
Tempcrsry AleMPaRryseawall  cyclone seasan and then removed in dry season, of be
5""‘_ : ' struiure that can be maunted when a cyciona i apptaaching Dscussions in s
sy Ctectedwhenneeded  warkshop with Shie engineering noted the ta be patentialy
) araund the peninsua complicated with siructural integaty / rekabl ty questonable
aver time
¢ Seawal cauld be As part of the Jetly to Jetty wakway that is beng imvestigated.
incarparatad into the loak for oppofundies lo ncarporate a seawal capabidy inlo the ss
nahnay
walkway festize
Hotes' §: Chepest Opban nomirndy <3 10k par fnear m, §5 Mcrange opsons nomieay 21§10 - 20 per breas m_ $38 Hgh cost
ophons nomnally >$20k par lnear m
An example af the opbans in Table 6 121s presented on Figure 6 17
Brocme Toarnite -}
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peninsula based on the detaled LIDAR and applying an ocean water level equivalent to 5 6m AHD. At this
lavel, whichis approximately O 4m above the current highest tide (HAT), the can
provida flood immunily te tha lover lying central secbon of Chinatown Beyand ths level the Peninsua s
overiapped and lower lying areas wiil flood (refer Figure 4 17)

Figure §.16: Chinatown shown wil

‘bathtub’ modelling of ocean level at 5.6mAHD based on LIDAR
6913 RiskMoocalion — Stiuclura' Qrtons

To mitgate the risk of storm surge and erosion for Chinat in future planning
penods, a structural solubon in the loreshore would be canstructed that can provide eros’on protecton and
starm surge immundy in future Panning pefiods This could be achieved through a seaval, or by a
levy/dke type of stuctuie thal would hdd back the stoim tide level in extreme events and provide erosion
protecion There are a number of aternatives which deliver the same general result — prolection against

far and on the landward side Addtonally, the optians would act to
guard against erosion of the coast.

Intha CHRMAP hedd with b and Shire staff a number of
were that cauld be used to achieve inundaton/ erosion protection as
listed in Table 6 12 with comment Fng their are on Figure 6 17
e s Baird
A aird.
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Figure £.17; Adaptation examples. Stoping seawall (upper (eh), Vertical seawall with mangrove
planter at base {upper right), feature walkways {middie), levy / dike structures (lower)

Brovene Towrmade
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A summary of the current foreshore flood contro! features surrounding the peninsula are shown an Figure
613. These are variously composed of the {olowing features:

s East Side" retaining vsals in the Dampier Terrace foreshore area at a crest height of 5Sm AHD to 5.4m
AHD (Figure 3 6, Figure 3.7). Dampier Terrace provides flood control at a height of approximately
59m AHD;

«  North Side. natural foreshote baund by iots of dffering level. The ficod canlrol provided by Gray Street
is at a height of 5.7m AHD te 5.9m AHD, and

«  West Side land levels built up at the edge of tidal fiats at the back of Paspaley shopping centre ta
approximately 5 6m AHD Figure 3 8) Broome Rd/ Short Street is bult up to a level of 5.9m AHD.

Figure 6.18: Indicative land helght atound the edges of the Chinalown peninsula

If the peninsula was raised ta a height of 6.4m AHD, {his vwould provide piotechon for the £00yr ARI storm
tide level for the 2070 planning period Based on curtent sea level fise projections, at 2070 it vould be
required to be raised a further 0.6m to achieve the 2110 SPP2 6 design requirement.

. .
mfm&: Maragement and Adsplaton Pan Ball'd.
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Option 21s shown in Figure 6.20 vilh the required increase in height fram the cusrent land level around the
peninsula to achieve 6 4m AHD Indicated

Figure .20 Chi P Option 2 ication of Gray Street and
required helght to raise current peninsula foreshore elements to meet 6 4m AHD.

The apptoximate cost for the adapation options is outlined on Tabie 6.13. The costs are ind.cative only
and used as a basis far economic sensitivity analysis of the opbons, discussed further in Section 6.10.2.

Table 6.13: Costof ik ion Options for Chi i
Option  Component Length  Approximate Cost  Tolal'
Wesl: Levy Damgier Creek 260m $1.3mill
North: Raise Existing Gray Street to Levy height 250m $1.3mit
Option 1 $40mill
East: Seaviall narth of Streaters Jetty 2% S1Amit
Easl: Seawall south of Streeters Jetty 240 S12mil
West: Gray Straet Extensian 380m $10.4 mill
Option2  Nerth: Raise Existing Gray Streetto Levy / Seawal  400m 520 mil $16.0 mil
East: Feature walkvay/ seawall norh Streeters Jetty  220m $36mil
1Cests s based on prog: and would ras; ) pr =
o -
i st Baird.
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Tv.o approaches for how this might be achieved through a hybrid seava'l / levy approach for the 2070
planning period vere from the phase

Ootion One

»  Western side of the pzminsula raised levy at the foreshore edge

»  Northern side raise the height of Gray Slreet and use lhis as a levy structure

+  Eastemn side upgrade the existing seawall in the Dampier Tetrace foreshore vith angled seavall
« Eastein side south of Slreelers Jetty, upgrada the retaining v/all with anged seava'l

The cancegs are shown for Option 1 on Figure 6.20 with the requiredincrease in height from the current
land level around the peninsuta ta achieve 6.4m AHD indicated

Flgure 6.18: Chinatown Inundatlon Protection Optlon 1 - required helght to ralse current peninsula
foreshore elements to meet 6.4m AHD.

Ootion Two

o Weslein side of the peninsuia Construct Gray Street extension at a height that it could act as a levy

«  Northern sids raise the height of Gray Street and use this as a levy structure

«  Eastern side replace the existing seawall in the Dampler Terrace foreshore with seavall and feature
vralkway 2s part of the Roebuck Bay Reconnection

» Eastern side south of Streeters Jetty, upgrade the retaining va'l with angled seawa'l

iR — Baird.
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Shire Structures in the foreshore

Access to the coast (stairs, ramps, pathways) would need ta be planned vath due consideration to the
projected ercsion and inundation hazard Coastal assets in the foreshore area should be sited relative to
their expected design Ife and the anhdpated coastal erosion hazard actoss that time in the foreshore
reserve.

As part of lulure monitaring campaigns, the structural integrity of structures currently localed in the coastal
erosion 2ane vould be verified on a petiodc basis, with recommendations regarding further repair ot
i for their i safe use i vith a relreat approach.

Planned and ot i for the Roebuck Bay Reconnection should consider
design criteria that meet the SPP2 6 recommendalions along tha coaslal compartment, and be designed to
withstand the peojected inundation and erosion level associated vith their design Iife {as noted on Tatle
3.4, Tzble 3 8, Table 3 9 and Table 3.10).

6914 Risk Mitigation - Soft Octions
Manaroves

For the Broome Cenlial coastal compartment, the health of the mangroves is key to maintaining tha natural
coastal defence of lhe coastal fareshore area. The value of the mangioves as natura dafence for lhis
section of coast cannot be overstated as the mangreves play a vital role in attenuating storm surge and
reducing tha vzave heighls at the shareline in extreme cydonic events.

extent and changes la the system as a resufl of sea level tise and
other climate change variables {eg warmer ocean temperatures) vill be essential in ensuiing the
coastal resilience Any v.orks in the foreshore (1e coastal stiuctures) will need to consider impact on
mangroves.

6915 Miticaton Odtions — Planning
Coaslal Erosion

For ganning purposes an appeoach of accommodating the risk of coastal erosion for the coastal
comparment has been adopted

itis that coastal to protect the majority of land v.ithin Chinatovm from
coastal erasian and inundaton be undertaken by 2070. The Shire may wish lo consider imposing a
specialised area rate and / er development conlribution area in relation to land contained vithin the
Chinatov.n area thatis benefited by the structure to collect partial funds for the construction, maintenance
and of coaslal piotection structures

The coastal protection options for Chinatowm should be revisited in the next review of CHRMAP (in
approximately 5 years time). The revetment at Tovm Beach is scheduled to be underdaken within this
timeframe and will be a useful ref: to infoim envi and ity aspects of coastal
protection werks as vl as canstruction costs

From time to time it may be suttable to consider spedific and temporary i thatis
required to be located wiithin the coastal allowance setback to cater for specdic community uses.

A o Baird.
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Stotm Sutge Inundayon

Fai planning purposes an appioach of accommodating the risk of coastal inundation for the coastal
campartment has been adopled For planning purposes migation of the 500yr ARI slorm bde inundaton is
requred under SPP2 &, consistent with the planning period which is generally 2110

Ultmately. the ma;orty of land contained wathin the Tavin Centre vall be protected from stosm surge
nundabon via the construction of a seawa!l in the future. Given Ihe constiucion of the seavall could be
some bme away due to the cost ? iated with this response. ftis

necessary lo adapt an interim adaptation response fef land that cauld possibly be inundated by storm
surge priof to the eventual construction of a seawall as folows

= For properties located within the Chinatown section of the ing all north
of Napier Terrace and Hammetsley Street. accommodation al the storm surge inundahan impacts
assodialed with the 2070 500y! AR staim suige leval vall need ta be addressed for development
appraval

«  Assumingthat a seawall wail need ta be bult by 2070 at the lates! to provide fload immundy aganst the
tdes and that a bulding ot dweliing in tha town centre vall have an average [fespan of 50 years, lhe
2070 ARI 500y1 i level is consi an panning to adopt as an
intenm ‘accommadate’ approach

«  Falloving the constructon of a seawal, the abave intenm approach to
buidings on Food prane land can be withdrawn of modfied as necessary

For development outside of this area Lhe accommodaton of the storm surge inundation impacts assodiated
vith the 2110 500yr ARI storm surge level vill need to be addressed for development approval

Development proposa's are required to adopt the following desion measures, vhere appropriate

«  Locating habrtabie fioof levels 500mm abave the design flood level This may be achieved through a
combination of earthworks andor slruclural des:gn solutions Please refer to Table 6 14 below for
detaled design responses,

= Ensuring that al impedarnd services, induding electricity, permanent fitures and plumbing are elevated
and/ ar protected from the impact of flooding,

«  Ensuring buddings are designed and materials are emplayed to withstand structural Ioads assoaated
vath a storm surge flood event.

«  Ensuring foundations and footngs are adequate to withstand potential erosive action during coastal
inundation,

«  Where practical. desigréng loweer levels of buldings ptone to fioading to be pemmeatie to alow vater to
flow through, vathout damaging the structure of the bulding.

« Ensunng floorspace that 1s des:gned ta accommodale stock inventory s located above the modelled
storm surge fiood level,

o Wnere possible, consider the use of false floors in relaton to fitout of existing bulldings which raise the
floar leved above the storm surge flood level,

« Employ the use of materia’s Lhat are resistant to watet damage

Otheri glanning design jons indude, bul are nat imited ta the followang
Brocee Townwae 2

Cowats Hazass fos V3apemert 2nd Azasmston Fan al -
12418101 RZ R Page 142

Innovation Engineered.

Affected praperbes vould be informed of the starm surge inundation food height that would occur in the
500yt ARI storm surge scenano  Depending an the depth of liooding on the praparty a range of adaptation
measures to accommodate the risk would apply for development as outlined on Table 6 14

Tabie €.14: Planning response for property kdentifled al risk of storm tide Inundation hazard
(Source: Karratha Coastal Hazard Risk Management Adaptation Plan)

Heighl of Storm
Surge Above
Natural Ground
Level of Property

Design Response

0-500mm * Raise the height of the finshed Racr level for al habitable reams {dvweliings)
ar netletiable area fof commercial / retad / community buld ngs 500mm
abave lhe identfied stoim surge level' through erther:
+ Fihngof theland, ai
+  Structural / budding design respanse (ie Elevated Queensiander style
housing). or
< A of and stit

500mm— I metre  + Raise the he:ght of the finshed floos level for 2l habilabie rooms (dwelings)

ar netlettabie area for commercial / retad / commursy burddings 500mm

above the identsfied storm surge level through either.

+ Fiingoftheland *; ot

+ Stuclural / bulding design response (i.e Elevaled Queensiander style
housing). ot

v A san of i (taa of 0 5m) and shil
canstruction

1metre—2metre s « Raise the height of the finshed Roor level for &l habtable roams (dwelfings)
of netlettabie area for commercial / retail / community buld ngs 500mm
above the (dentfied starm surge level! through a stuctural / bugding design
response (e Elevated Queenslander style housing): of

« Acombinaton of fil / retaining {la a maxmum of 0 5m) and stit constructon

Potes

1 S00mm afowance racammended based on Do 2016

Filim of Ine 32 between SO0 M 2nd | metre above natural ground fevel wevid nesd b be consdersd on a case by-case nsa
Developers would need 1 the app A ot rave mgmct on the amenty of adaang

tha yof & Y generaly

~

Buiding design examples aie presenled an Figure 6 21 that have been prepared by the Queensiand

R Authority and design i for buddings in flood prone areas
. the Q Authonty has experience with the impacts of
ficoding and has alst af preferred ion matenals to be used i fload one areas as

shown in Figure 6 22

1tis noted that shou'd coastal protection infrastructure be comm.tted to in future planning penods that
addresses lhe threat of storm surge, lhen the abave design consideiations cow'd be modfied or removed

e mrtiaere _______Baird.
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«  Whie il may be necessary to 1a se cammerdal tenancy ficaf levels above the modelled storm surge
event, carefu! cansideration vall need to be given to des'gning access to accommodate the motity
impaired,

« Commeraal tenanaes with raised Raar levels may have a teduced ralabionship with the street and
public interface Other design consideratians may nead to be employed to achieve an actve interface
véth the public realm. whle desigring for fiood events Such design solutiors may indude, but nol be
limited to, the folloving
«  Incarporate street furniture and other sacrficial infrastructure at street level to promote activites

such as alfiesca dning and communal gathenng spaces.

«  incarporate lemporary buldings such as modular sea cortainess at streel level, which can
incotporale pop-up tenandes while aiso being low cost and tempotary solutions to street
activation,

Verandah's of exising buiangs may be used to accommadate alfresco dining and other actvities
to promote survellance af the streel;

»  Consider floorpiate and intema tenancy wall arrangements which voud alow for water to flow through
rather than buid up in dead-end spaces;

«  Consider bulding evacuation requitements;

«  AnEmergency Evacuation Plan shauld be preparad lo evacuate occupants vathin the Town Certre
during a storm surge event

6.10 Proposed Planning Approach for Properties Identified at risk of Inundation

The approach to managng the storm surge nsk inin Broome coastal compartments 6, 7, 8 and 91s
outlined in this sechon and has been developed from measures adopted in the Karratha CHRMAP
Drscussion with officers of the Cry of Katratha have indicated that whie applications for development of
land peone to storm surgz have been imded since the intreductian of the pokcy, the poficy and checkist
developed to ass'st appiicants are genetally working well and easy to use

Properties identified as being at risk of storm surge inundabon over the 2110 planning timeframe will
tequise pflanning cantrols under an appreach in CHRMAP. A the
inundaton risk is proposed to be conliglled through a mechanism in a local planning pokcy, that specfies
appeapiiale responses for properties within the Special Control Area (SCA) that has been delineated based
oninundation hazard extents in the CVS The SCA descnbes the area around the Broome town site thatis
afiected by coastal hazard as a resuit of etther.

«  Coastal erosian for the 2110 planning penad o
«  Coastal inundation far the 2110 planning perad

6.10.1 Pr for Mitigati ion Risk in Dx ppi

Far properties identified as aflected by coastal inundatian in lhe SCA there are two general categaries of
inundabon response
= Tier 1" Propertes within the SCA and walh a lof level less than 7m AHD
«  Hghestcategary clrisk Lotlevels are belowlhe SPP2 6, 500y ARI storm lide peak tar 2110
s Tier2 Propertes within the SCA with alot level greater than 7m AHD
«  Lowver calegery of risk Lot levels are abave the SPP2 6. 500y1 AR| storm lide peak fot 2110

s weprersoere _ Baird.
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Figure 6.21: Design considerations for buildings In fiood pitone areas (Queensland Reconstruction
Authority)
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Figure 8 22: Preferred construction materials lo be used in flood prone areas {Queensland
Reconstruction Authority)
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Tier2

Properties idertified as Tier 2 are at risk of i tion fram based tainfali that is held
up by storm tide level in Dampier Creek. For planning consideratians, it is recommended that local
drainage adopt the 2110 storm tide level (7m AHD) as a tal water condtion in unoff consideratons.
Development must consider the management of runoff such that increased flooding te suireunding areas
undei the assumed lail water condtion is minimised

Planning Adaptation Cansiderations
The planning adaptation measures woud specficaly need to considar and address the folloving issues.

Coastal Erosion

«  Indude relevan strategies and actions within the Shire’s Local Planning Strategy relating to the
construction of a seavall to protect the Town Centre from coastal erosion processes withinthe 2110
planning timeframe;

«  Consider i i P i or specialised area rates in relation to land
thatis benefited / protected by Lhe proposed seavall to coliect funds far the construction. mzintenance
and upkeep of the seawall

«  The trigger for the requirement to construct a seawall will be at the point in bme that erosion is deemed
a stgnificant threat to property and assels

Starm Surge Inundation

Preparalion of a local planning policy for the Bicome Town Centre lo apply requirements with respectto
he design of buildngs to withstand storm surge events.

Spacific objectives of the local planning policy should include the folloving

» Establish approval procedures for land prone ta the 500 year ARI storm surge event.

«  Provide guidance for applicants and decision makers in 1elatian to assessment procedutes and
for in refatian to land prone to the 500 year ARI storm

surge event;
= Tomanage risk for land identfied as baing prone to storm surge; and

= Taensure new development is designed to vathstand storm surge fiooding while also maximising
commercial interface with the public realm

6.101.1 Monitorina and Further Information

The rate of coastal erosion impacting the foreshore area wil be important to understand through a
mongoring program Lhat vdll suppert the CHRMAP process Significant coastal erosion of the Chinatown
peninsula and impact ta properties would be the trigger for construction of Lhe coastal piatection struclure.
This process will be bya i program i drected at detecting significant
changes te the near shose areas.

The Dampler Creek mangroves play an important sole in ion of and ion of
storm surge and waves in extreme events. Tha heaith and its ion to p of dimate

Broome Tawnaite
Coastal Hazard Risk Maragement and Adapiation Pan
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change such as sea level rise and increased ocean temperatures vill be important ta understand in the
tuture. Significant Mangrove loss and removal would be moniored in tuture CHRMAP reviews.

The Dampier Creek sharefine response follovdng large cydone events should be manitored to identify the
impacts lo shoreline areas and how these compare with the assumptions in the coastal hazard
assessment {S1). Simiaily, the longer term response over time of lhe shoteline position on the eastern
side of the Chinatevin peninsula vill be part of future monitoring.

6.10.2 Comparative Evaluation of Options

Av.orkshap held vith slaff from the Shite of Broome on 21 2016 involved from
D : 1 i Planning, Parks and Assets This workshap involved gioup
dscussions lo facitate CBA of adaptation optiens

61021 Options

Comulete list

Allhe workshop held with staff from the Shire of Brocme on 21 September 2016 a 1ange of potential
adaptation options were identfied. The long list of optons, outlinedin Table 6 15, include ‘protect options,
such as seawalls and levees, adapt’ aptions such as planning controls and ‘planned retreatl’. Workshop
participants were asked ta rate each of the opions against as a series of criteria’

» effectveness;

«  flexiblity,

«  financial impact,

«  sodal cultura impact, and

« environmental impact

Based on this rating it vas apparent that many of the structural protect options are considered to be highly
effective but have the potential lo be very costly and could have significant environmental or sodal impacts
Adapt opians, on the olher hand, are likely to be relatively (ow cost, have minimal adverse environmental
and soaal impacts but are likely to have limited effectiveness  Planned retreat vill be very effective butis
likely to be i (o . have jal sodal impacts and be very inflexible The inflexiblty of
the planned retreat option stems from the fact that. essentially, it is iireversible - i.e. once a dedsion has
baan made to relocate the town there is 'no going back.

Shartist for assessment

Based on the qualtative analysis three ophons v.ere selected for detailed assessmenl in the cost-benefit
analysis (CBA) in addiion ta a Base Case (business-as-usual) oplion These options ate delailed on Table
615

Itis noted thal the Planned retreat option inthe involved ing Chinatovn /
Town Centre from the Chinatown peninsula to the site of the existing Broome Airpart at some time in the
future when the airport moves from its current location. Serious consideration was given to induding this
option in the shortiist for more detalled cost-benefit analysis. Ultimalely however, its exclusion from
detalled analysis is due to a lack of information about how the option would be implemented, combined
with an understanding that any dedision to relocata the tevmship is likely to be at least decades away.

)
BTN b ibari Baird.
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Recagnising howeyer, thal refocation of Chinatown is likely (o be ta the sie of the current aitport, s
recommended that any future decision on a‘iport redeve'opment as part of a tovnship master plan,
consider the feasibifty and potential costs and bensfits of relocating Chinatown

GIS analveis of imoact for

A GIS based ofthe impacts for aflected by storm surge inundaton in the
coaslal campaitment was completed across a range of scenarios Inundabon impacts were assessed far
sox teturn penods ( 1yr, 10yr, 50y1, 100yr, 200ys,500yr) and for sea level based on present day, 2040 and
2070 planning penods

The cadastre of the Broome Central vas usadto ine the level under each

scenario for 108 properties in the compartment at risk of starm surge inundaton Inundation scenarios

weie assessed within each defined property boundary based on

» the average Iol height determined from the LIDAR dataset

»  floor height of any 1 property) based on ing detailed LIDAR data
atthe intersection of the bu?ding foatprint with 0 2m freeboard added for habitable fioos level

Tabie 6 16 shaws a sample of GIS anaiys:s resufts Costs have been atinbuted based on ateable vaiue of
properties (Gross rent value) provided by Shire

Base Case

The Base Case is the business-as-usual opton aganst which the other options are assessed Key Base
Case assumptions indude

. , public and in the Town Centre are vulnerable to
betaw floor level fiooding under 1 year, 10 year, 50 year, 100 year, 200 year and 500 year storm suige
scenarios in future planning panods (2040, 2070, 2110);

« A smailer numbar of buddings are vuinerabie to above floot level fiood ng in extreme storm susge
scenarios in heture planning periods (2040, 2070, 2110);

= Auange of public assels are a'so vuinerable to inundaton induding toads, road reserves_ carpatks,
and pathveays,

»  The number of praperties and public assets patentaly impacted incteases aver tme due to sea level
rae

* Asimple seawall instaled in the 1950s already exsts in the foreshore (Figure 36);

« Stormwaler upgrades aimed at mitigating inundaban in the centre of Chinatown (Short St-Carnarvon
Street intersecbon) due ta catchment based (ainfall is assumed 1o be in place under the base case
This assumes the implementaton of this measure will occur in the future;

«  Assessment of inundabon under the Base Case (and the mitigating efects of Opbons 1,2 and 3) i
therefore focussed solely on storm surge inundation

61022 Analvsis of Coastal Protection Structure
Option 1 — Basic Seawall

Option 1 entais a basic seawall of levee structure around the peninsula Key assumptans indude

_Baird.
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Figure 6.23: Concept Option 2 Gray Street as coastal

across nosthemn side and seawallwalkway on eastern side of Chinatown.

Tahle & 18: C| Coastal L Concept Option 2 estimated costs (§2018)
e Year Yaar2 Year3 Yoard Years
Prelmrary design 75,000
Commundy consutatinnéextsbdion 87.500
Detailed design 187.500
Development approval 30,000
Tender-g 25000
Total pianmng 75.000 87.500 242 500
2 lane rased roadway (S/metre) 25,000
Estmated length (metres) 400
Capal and tabous cosl asad 10,000,000
Raised roadway'seawa (Shmetre) 5000
Estmatad le~gh (meves) 400
Capal and babou cost rased 2000000
Feaire walkway (SAnetre) 20000
Estmated length imetres) 200
Capial and lshour cosd rased 4,000.000
Tolai capiai and labour 16,000,000
Contrgency - - - 1.600.000
Ma rienance 234000
Total 75,000 87.500 242500 17.600.000 264,000

1 Cats atw estmated based on semiar projects Undarizken and wou'd noed 13 ba confimed in (233 bay / prelminary desin
phases

Brocame Towneas L
Cosatel Hazmet Rk haragamert and Adagision Pan 1 3
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= Canstiucton of the seavall vifi mmgate of and assets in Broome
Town Cenlie

» Estmated costs of the seawall are detaled in Table 6 17

Table § 17: C Coastal i Concept Option 1 estimated costs ($2016)
[ Year1  Year2 Year1 Yeard Years
Prelmrary desion 25,000
Camimurdy consutationiexhixtion ( morthe) 35000
Detaded design 75.000
Developmert approval 30.000
Tandenng 15,000
Total plannng 25000 35000 120000
Cap4al and labow cosl (S/matre) 5000
Estmaied length (metres) 800
Total captai 4,000,000
Contrgency 400,000
Marierance 66,000
Total! 25000 35000 120000 4,400,000 66,000

1 Costs are estmated based on smelar proje IS undarta¥en and wouid naed bn bs eonfrmed in feasisliy { prefmnary desgn
phazes

Option 2 — Gray Stieet Levee! Seawal

Opticn 2 entais a more elaborate ievee of seawall than option 1 Itindudes an extension of Gray Street to
Broame Road acioss tidal fials, vith the road level set above the slorm tide level. This opbon assumes the
redaimed iand on lhe lee side af the Gray Street ion is used for duting
exlreme events and catchment fiooding does nct presenl any additional flood risk to properties behind the
shiucture (see Figure 6 23),

Key assumptons of Option 2indude

« Construction of the seawall will maigate of and assets in Braome

Town Centre
Other benefits of Option 2 relatve to Optien 1 indude’
= redamaton of approximately 4.9 hectares of iand w.hich has the potenhal for commeraal development.
«  imptoved access to the Peninsua, and
= amendy provided by a walkway
Due to insufficient information about the nature and extent of these benefits, they have not been valued in
the analys:s. however lhese are hikely to be relatively minar Itis importam ta note thal, in econamic terms.
the value of any redaimed land wil not be its full future market value Rather, # is the dfference betveen
the market value of the redaimed land and the market value of an alternabtve pot of land where a

3 yeould ise occur. costs of Opton 2 are detaledin Table 6 18

Baird.
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Ogtion 3 - Broome Tovm Centre Special Contral Areas

Opben 3 involves intraduang spedial developmeant contrals 1n the most vidnarable areas of Chinatown and
other parts of Bicome Town Centre Detaied specdicatons of the ophon are provided in Table 6 19

Key assumpticns of Opbon 3 indude

« Raising flcor levels and other measues implemented ta mitgate the impact of inundaban but only for
those affected by lhe controls and only after re-development of those
properties takes place Planning aptions are delaied in Secton 6 9.15

» Redevelopmenl is expected loimpact approximately one addtional property each year based an
curtent Shue demand in Chinatown Over a 50-year analys:s penod therefore, less than halt of a'l
propetes in Broame Tavm Centre that are currently at nsk from inundaton {108) wil banefit from the
implementation of Option 3

Estmated costs of Optian 3 are provided in Table 6.20

Table 6.18: C Coastal b Cancept Gption 3 specificalions

Option 3: Brooma Town Centre Special Canlrol Areas Potantial Planning Machanisms

Thes opten would entai introducng special development controk i the | Abechansm Alemarive 1 - introdhuce a Special
most vuinerahie areas of Chinatawn and other parts of Bmome Town Contral Area

Centre. Sinew 1. Whsophon a Specal Control
of reden elopments. Controk could inchudes Asea over land swhject ta mastdl processes
wethn the teneframe.
«  Desgnated’acceptable’ ind uses.
v . 2 T opxi0n couid impose resuxuar o lnd
< oA to refes pl lund proneto

e
029l processes 10 felevant agencies Le. Department of Plnning, . "
i
e e The Special Contral Area provisions woul

= . Kl naed 1o refer 1o rsk mappog
«  Prevention of maor exparsion / redevelopment of develpment on
e mairtaned bythe Shee, and updated from

X s A time la lime, which defines the extent that
= Atequuement fot fisor eveks to be at least 300600 mm abave the propelyabjetaandsnpadedby
100 year inundation level.

coastal processes. The edent ta which
«  Buiding desgn speclications mchdkng: sopady e tedas porfhamapisn

Y  feagmitedconstmcion materuk; woudd mform which devslopment provsians
2 requirement for the busidbng desegn 3t ground leves prone 1o Al poca e tE deve A SThe
Sorm surge to be permesti to alow storm surge to fiea ta
through and able to withstand a flood event;
arequirement that ground floars are not used = habeable
weas; and

< specficatons relating 10 the stng and desgn of major servces
and [xtings e g electrical wiring).

Mechanam Alternative 2 - Intradhuce a Lacal

. to o4 s of lnew | PURNng Pobcy
fots aeated of new developmens which occurs within the 1. Thi opton would estabish speafic
desgnated area. developrment prvisions in aress idenlifed a5
«  Developers required 10 englement ste specific emergency being prone to storm surge.
management plan (EMPs). 2 Mappag wauld need to be appended to the
. i i = YaraRidte poliey wheh defined the extent af the poky
coninbuie to the cost of mplemening engneering solutons to etz
profect the precnct from coastal processes. Athough 3 Thamapgig mey ned to be ugrtated troem
redevelapment potenlal within the precnct & prohably lmaed and temetatere.
thesefore developer contsbutiars would nat yield substart e
funds to canlniarte to costs.
Broces Towrane -
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Table 6.20; Chinatown Coastaf i Concept Option 3 estimated costs {$2016)
ltern Year Year2 Year3
Planning phase
Davelopment and introduction of SCALPP 25,000
Commurdy consutaliorexhiblion (3 months) 35000
Implemertalon (e g Section 70A nalification) 5,000
Development phase
Number of fedevelopments per year 1
Average value of redevelopment (§) 250,000
Assumed length of delay (years) 025
Cost of delay 4373 4373
Addtional cos! of redevelopment 30,000 30,000
Site specic emeigency management plans 2,000 2,000
Total' 25,000 35,000 41,373

1 Costs are estenated basad on simifar projects undeaken and viou'd naed 1o ba confrmed in feasbity / prefminary design
pises

6.10.2.3 Cost-benefit analvsis approach
General approach

Fot ihe Broome Town Centre assessment, a cost-benefit analysis (CBA) framework was used to assess
the economic viability of Options 1 to 3, relative to the Base Case. CBA is the most comprehensive of the
ecaonamic appraisal techniques and is the prefemed method of analysis for most State and Commonvealth
agencies ible for The CBA identifies the economic benefits and costs of
the options on afl industries and sectors including Councl, other agencies and businasses and community
Where possible market and non-market economic benefits and costs are assessed

A standard dscount rate of 7% real is used for the analysis. The peariod of the analysis is 50 years from the
assumed commencement date of each option {generaly 2017)

Inundation damage costs

Inundation damage costs for a range of flood events (1 year, 10 year, 50 year, 100 year, 200 year and 500
year AR events) were estimated using the rapid appraisal method for Floedplain Managzment (Flood
RAM). Ficod RAMisa for the rapid and i tion of flood

measures in a benefit cost analysis framework. Flood RAM enables estimates of inundation damages to
be made Broome Tawn Centre without the need for excessive property data

Commerdial building and content damaoe

Actual damage cost estimates for commercial buldngs depend on the depth of averfioor inundation and
are shovm in Table 621, Clean up costs are accountad for in addtion to buldng and content damage and
are estimated as 40% of bulding and content damaga.

Broome Townsite M
Coastal Hazard Risk Management and Adapiation Pian all' -
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Table 6.23; Residential content damages ($2016)

Bulking type Depih of aver-floor Inundation (m] Damages [$)
Single-Storey Residential Bulding €20 y=0
Guxe? y=20,871 +28,871x
x22 y=86,612
Two-Storey Residential Bukding ¥20 y=0
Gux<2 ¥ =20.186 + 20,188 x
x22 Y =60,675

tote: y = estimated damage; x = over-floor depth {m) {positive volues only)

Source: Marsden facob Associotes

Clean-up costs? and exlernal damages® are accounted for in addihan to bulding and content damages:
Estimates iecommended in the Flood RAM report have been adjusted for inflation. Clean-up costs ate
assumed lo be $4,694 pet flood affected property for internal dean-up and $1,174 per fload affected
property for extemnal dean-up. External damages are assumed to be $5,868 per flaod affected property.

Damage to roads and palhwavs

Damages to roads, pathways and other public i Jte are esti using cost data
based on values provided by Broome Shire Coundl This data is presented in Table 6 24

Average annual dsmage cost

The ic impact of i ion Is. using average annuzl damage {AAD) estimates. AADs for
each year are calculated by summing the inundation damage to each commercial and residential property
for each flood ARI multiplied by the probaility of that event in any ane year (e g an ARl of 100 has a
probability of 1% or 0.01).

Z  (Clean-up cost ate those costs incurzed to clean a building and its contents after a flaod
7 External damage indudes damage to fences, pools and landscaping

)
e Baird.
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Table 6.21: Commercial building and content damage (medium value contents) {$2016)

Depth of overfioot inundation {m) Potentlal Damage ($/sqm) Actual Damage (Sisqm)
1.60 5346 2274
150 471 e 2123
120 3i7e 1701
100 3145 1415
0% 281 1317
060 2522 1135
050 2358 1052
[ 1736 218
020 1584 713
010 1185 833
05 845 380
000 459 211
030 0.0 00

bulding and content damage

Buiding damage cost for residential bulldings is a function of over-ficor inundation and bulding type (see
Table 6.22). Bulding damage cost are higher for single-starey dwellings. Information on the building type
was not avallable for residential properties. However, an onfine search of properties suggests that a farge
piaportion of residential dwellings in Breome Town Centre are sing'e storey buldngs In our Base Case
assumptions, we have therefore assumed that all buildings are sing’e-storey buildings.

Table 6.22: Residential building damages ($2016)

Buliding type Damages (S}
Single-Slerey Residential Buikding y=17.273+6391 x
Twa-Slorey Residential Bulding y=12092+4.383x

Hote: y = estimoted damoge; x = averfloor depth (m) (positrve volues only)

Source: Morsden Jacob Associates, based on DSE 2009

Simlar ta bulding damages, value of content lost depands on overfloor inundation levels. This is shovn in
Table 6 23 by building type.

Broome TownA:iIg . : - ’ ’Bail_‘d .
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Table 6.24: Replacement cost estimates ($2016)
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6.102.4 Cost-benefit analvsis results

Table 6.25 provides results of the CBA for Options 1. 2 and 3 using two key melrics:

»  NetPresent Value {NPV), which is the Present Value {PV) of benefits delivered by the option less the
PV of cests incurred; and

s Benefit Cost Ratio (BCR), which is the ratio of the PV of benefits to PV of costs.

NPV measures the expected benefit (or cost) ta sodety of implementing the pelicy expressed in monetary

terms An option vith the highest NPV is expected to daliver the highest scale of benefits to sediety,

vihereas the option with the highest BCR provides the highest benefit per unit of cost, providng some
measure of {he risk of the various aternatives.

Table 6.25: Results of the Cost Benefit Analysis, Options 110 3

NPV BER
Option 1 5 2317153 045
Option 2 514,648,112 ot
Option 3 - low § 202,034 027
Option 3- high s 1184%9 121

Brocme Townsite
Coostal Hazand Risk Management and Adaptation Plan
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Option 1

Option 1 has an estmated NPV of - §2 3 miion and a BCR of 0 45 The constuction of even a basic
coastal protection structure is not expected therefore to delver a net benefit to the Shire of Broome in the
immediate future based on the cosi and tenef1 assumptons adoptad far the assessment This tesuil
teflects the fact the benefits of a coastal protection structute, measured as the avoided impacts cf

on ial and are relativety imtedin the first few years after
construction, which in turn reflects the tact that the numbers of properties impacted by inundaton and the
depths of inundaton are relatively low in the eary years of analyss but increase substantially in later years
of the analysis due to projected sea level rise (see Table 6 26 and Table 6 27)

Option 2

Option 2 has an estmaled NPV of - $14 6 mllion and a BCR of 0 11 This poor resul is unsurprising given
that the benefits of the Grey Street extension coastal protecton concepl are he same as Option 1 but the
cosls are much greater The comparison of outcomes for Option 1 and Option 2 pravide a basss for

g the cost il of a coastal opticn and given Lhat costs of both aptions are
estmales alows further understanding of the sensitivity of the overal pnce on the deasion outcome

Option 3
High and low values are presented for Option 3 This is because the benefits of Option 3 (measured s a
reductionin ion costs) are on which ies underga in the luture —
propertes in the Towm Centre thal are very o of ies that are less

For the analysis a tandom number generator was used to randomly sefecl propeties for tedevetopment
each year Ifvery are op: to the Option 3 planning requirements
inthe early years of Lhe analysis then the benafits are likely to be significant — 1eflected in a positive NPV
anda BCR of 1 2 of arealer Il less are to the Option 3

planning requirements in Lhe early years of the analysis then the benefits vii be less sigaificant - reflecled
ina negatve MPV and aBCR of less than 03 A BCR of 0.9 ta 1.0 was a lypical tesult of the analysis fo
Opbon 3 suggesting thal implementation of the option could weil deliver a net benefit to the communty
evend implemented in the near future

e NS _____ Baird.
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6.10.3 y Risk M: and A i Coastal C; 7

The Jisk management and adaptation approach for this section of coast is as follows

»  Protect strategy (o1 Chinatown, through the ion of coastal around the
Chinatown peninsita thal wil mitigate the nsk of eroston and inundaton

. currem and within the identifiad coastal inundation hazard

1t1s important ta consider the follawing

« The planning gui for identfied within the SCA shaud be teviewed and
implementad into lccal planning policy,

« Tosupport mitigation of inundation risk as a resutt of catchmenl based foading (rainfai) the upgrades
to the stormwates system in Chinatown (Cardno 2016b) shauld be supported,

« A coastal manitoring program to support the CHRMAP and track the rate of fulure erosion af the
shoreline as well 25 mangrove extenl and health is recommended,

= Anappropriate emergency plan shou'd be developed lor the Broome Chinatown atea to ensure the
storm surge inundatan risk for peagle and property is migated in extreme cydone events

The planning adaptation measures proposed for the Broome Central Compartment are summansed in
Table 628

Table 6.28: Broome Central Coastal C. y
Type RiskClrtumstance  Adaplation Mechanismis
Approach
Setizal  Eroson fisklo Plannad | o Consder coastal hazard n des gn bul accept that
beach access paths,  Managed assets are winerable and accept loss fokowing
sta s and ramps Reteat major event

o Requiar inspecton to detenmine stnctural infegrty.
implement repaits to maintam public safely and al'ow
to retreal over lime wth recession of shoreine

Staetesl  Erosionard Protect «  Support hurther feashity eng neeting investigation of
irundation risk lo coastal prolecton struclures for Chenatown
Chiraloan

Plrnng  Development Accommodate  «  Introduce planning controls which requite planning

Erosicn located en tand approval for nofmaly exam pt development such as a
pron= to coastal sngle nouse
Sioscaluinnte, +  Requre Secton 70A nethicatons Io be piaced on the
2110 planring certificate of e fr all new planmng apprava's
imelrama

«  Consdes tha use of prvate sea wals on a casa by
casa basis

< Review this strategy as and when the nsk of coastal
EfTSion iNCreasas aves tme

Plening  Land proposed lo Protect +  Consder irtroduring specialsad area rate andjor
Esosion be protected by a developer contribution area for land proposed to be
coastal prolecton proteded by lhe seawall (o contribute lo the

mairtenance and upkeep of the seawal

et A,Baj_r,d-
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Table 6.26: Expected annual benefits and costs of Options 110 1 {first 10 years of analysis)

Bamatun ] nee an TR TR N
Opuias1 3 LEMIMA § [ ' 5 S OMUSA S SLML S SO SISLSK S0 UMD L
Optan3 4 Lumiar § ] ] ' S F AN S TLML S T S10LSM IR STMED § I
Oyess ¢ om0 8 s 5 w4 5175 Lms 5 18 5 LMT S LT S L3 3 ta § em
Cay 3 ) M e m  wM dmm w
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Table 6,27: Expected annual benefits and costs of Options 1 ta 3 {final len years of analysls)
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Thieshald analysis

A thieshold analysis was to ine how long ol acoastal stiucture
vaould need lo be delayed to deliver a positive NPV to the community

«  For Option 1 trom the year 2037 could likely deliver a nel benefit to the communty under assumed
constiuctian cost and with rate of sea level nise in fulure years equal ta that predcted under SPP2 6

= For Option 2 to the year 2070 uniikely to deliver net beneft to the community under assumed
canstruction cost and vath rate of sea level rise in future years equal to that predicted under SPP2 6

The thieshold analysis supports the adoption of planning controls in the short tetm to address coaslal
inundatan risk and defers the constnuction of a coastal protectien structure far approximately 20 years
(2037) itis noted the assumptians for rate of sea level nse and cost of the structure influence the timing of
this outcome A less expensive structure could be warranted fot construction earhier in the flanning penod.
with a more expensive structure (ie Option 2) later in the planrvng penod

The impacts fiom coastal erosion have na! been factored into the decision tmeline The coastal erosion
potenbal for the shoreline area of the coasta compartment is driven by sea level rise {S3) alowance and
there 1s considerable uncertainty aver haw erosion vad be realised in the coastal foreshoie areas in the
Damper Creek lacatan vihch is an estuarine, mangrove ined tidal creek environmert Nohwthstanding
th:s, a huture coastal grotection structute that ofters coaslal erosion protection for properties at nisk
identfied in the coastal compartment will be reqared Under projected sea level nse scenarios in SPP26 a
2037 timeframe is considered realistc

Brocme Tomraae .
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structure (seawal or «  Document thes sirategy within the Local Planaing
sundat) Strategy and indude wathin the SCP and LFTP.
«  The trigger kat the requirement to canstrudt a seawall
wid be al the pord in Lme thal erosson s deemed a
sigrihcant threal lo propesty and assets
Plarnng D . parabon of a local planning poscy to apply
\nundaton  located on land fequrements wih respeci to the desgn of busdings
prone to sioim 10 wihstand siorm surge everts Specric cbjectrves
suge al the local planning pokcy shoud include the
totowry
+ Establsh appraval procedures lor and prone to
the 500 yaar ARI storm surge evert;
Prowda gudance for applicants and decson
makers in relabon 10 assessment procedures
and development standards for developmend
proposals in re'alon lo and prone to the 500
yeat ARI storm surge evend,
+ Tomanage fiek for tand identizd as beng
prone (o slom surge, and
+  Taensure new developmert s designed ta
withsland storm surge foodmng
+  Forlard wathn tha Chinatovn Pannsula thal &
planned o be pretecied by a structiare m the fllre
the design inundaton level will ba the 2070 500,
ARI For al other areas the 2110500, ARI
nundaton level wil apply
Plarnng  Land uses Accommodats  «  Consxdaron an as needs bass Appicabons kv such
Emson  @xempted by Part 7 uses shaud be acocmmodated by nacessary
of Sehedule Ona af Jstificaton, incuding, bt ot hmeed to
State Planning +  Commundy demand for such a facity.
Pohcy 26 eg Surt + Emeigency evacumtion plan (where
Chuts appopniate),

+  Liespan af syuclure fuse:
Design measises to withsland coastal events
(where appropnate)

+ Other malers as deemed apprepriate by the
detemining authonly

6.11 Coastal Compartment 8 ~ Dampier Creek inner
€11.1.1 Rsk Summary

The Damprer Creek Innef coastal compantment s situated along tdal it shoreline areas connected
threugh estuarine mangrova to Dampier Creek. Tides enter Dampier Creek through Roebuck Bay and
travel as much as 3km across the extensive tidal flats to reach the shoreline areas The very low lying
natute of the caastal make # i to storm surge inundation in future
panads under projected sea level nse scenarios

e Baird.
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The coastal erosion hazard for future planning periods is shovn on Figure B8.1 and B.8.4 for 2040, Figure
B8 2 and B.B.5 for 2070 and Figure B8 3 and B.8 & for 2110. The key assets identified as being at high to
extreme risk of coaslal eroslon on Tabie 5.14 incdlude.

« Broome Road is at high risk of erosion alang lhe section south of Gubinge Road in 2040, increasing to
extreme in the 2070 and 2110 periods,

*  Morrell Park land area is rated extreme in 2040, 2070 and 2110,

»  One Mieis rated at medium erosion risk in 2040, increasing ta high in 2070 and extreme in 2110, and
«  Waltle Drive Properties are rated at medium risk in 2040 and 2070 increasing to high in 2110

The coastal inundation hazard for future planning perods ts shown on Figure B8 7 to B 8 12 for 2040, 2070

and 2110 vith risk i on Tabla 5.18 The key assets identfied as being
at risk of coastal inundation are

« Broome Road is rated at high nsk for the section south of Gubinge Road in 2040, 2070 and 2110,
» Morell Park (and area is significantly inundated and rated high in 2040, 2070 and 2110, and
«  Wattle Drive Praperties are tated medium risk in 2040 and increase to high nsk in 2070 and 2110.

6.11.1.2 Risk Mitigation — Structural Qobons

Shire Structures in the foreshore

No Shire structures vere identified in the coastal compartmenL Itis noted that there is 2n itinerant camping
faciity on the eastein side of Broome Road which is currently being considered by the Shire. Minor
structures that are planned in the identified coastal inundation and erosion 2one vwould need ta be planned
vith due consideration to the projected erosion and inundation hazard in future planning periods. Coastal
assels in the foreshore area should be sited relative to their expected design life and the anticipated
coastal erosion hazard acioss that time in the foreshore reserve

Broome Road

Broome Road is a key i that vdll require i in the time frame to 2040,
The resilience of the [oreshore area and embankment on which Broome Road is sited is unknawn. Erosion
of the foreshore area south of Gubinge Road should be periodically assessed as part of future moritoring
programs to identify the ongoing erosion rate.

6.11.13 Risk Miigation — Plannina Opbons

Storm Suroe

A number of private laots have been modeiled as being prone to storm surge inundation viithin the planning

timeframe. It is recommended 1hat a local planning policy be prepared vhich establishes the folloving

design requirements for future development within this coastal compartment:

+  Locating habitable flaor levels 500mm above the modelled flood level (DoW 2016) This may be
achieved through a combination of earthworks and/or structural design solutions,

«  Ensuwring that all impartant services, induding electricity, permanent fixtures and plumbing are elevated
and / or protected from the impact of flooding;

Broome Tawnaite H
Coantal Hazard Rk Marsgement and Adaptabon Plan alr .
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« Require planning approval for normally exempt development far land prone ta coastal erosion within
the 2110 planning imeframe,

«  Provide dear guidance to decsion makers and that no new/ P ofa
nature vl be permitted on land prone to coastal erosion within the 2110 planning imeframe;

o Provide guidance to dacision makers and developers to locate development on portorvs of the lot on
the landvard side of the 2110 coastal etesion line;

+ Provide guidance to decision making authorities relating to arcumstances where time limited approvals
may be issued for lemporary development and land use and/or development of a low/ financial value
that s not likely lo be impacted by the modeled coastal erosion during the life of the appioval, aris
categorised as low risk,

= Require the provision ol a Section 70A notification on the fitle of lots identified as being prone to storm
surge as a condtion of any planning appioval to alert prospective purchasers to the risk of coaslal
process impacts on the lot,

s Generaly not suppen further fragmentation and subdivision of land that would resull in the creation of
nev ols that would be substantially compromised with respect to development potential, access and
other considerations as a resutt of coastal erosion processes within tha 2110 planning tmeframe

6.11.2 y Risk and A gy Coastal Ci 8

The risk management and adaptation approach for this section of coast is Avold further development
within the identified coastal erosion hazard, Managed Retreat for cuirent structures and properties viithin
the erosion hazard area

A coaslal manitoring pcogram to support the CHRMAP and track the rate of future erosion of the shoreline
and sea level nse impacts, mangrove extert and health is recommended

An appropiiale emergency fespanse plan should be developed for sedlions of Broome Road susceptible to
inundation in significant storm surge events

The adagptalion measures pioposed for the Dampier Creek Inner Coastal Compartment are summarised in
Table 6.11

S L SRS R Baird.
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«  Ensuring buildings are designed and materials are employed 1o vathstand structural loads associated
with a storm surge fiood event,

«  Ensuring foundations and footings are adequate to wathstand potental erosive action during coastal
inundation;

s Wherte practical, designing lower levels of bifldings prone ta flooding lo be permeatle to altows water to
flow thiough, vithout damaging the structure of the building;

«  Ensuring floarspace that is designed to accommodale stock inventary is located above the modelled
storm surge flood level;

«  Where possible, consider the use of false floors in relation lo fitout of existing buildings which raise the
floor level above the storm suige flood level;

« Employ the use of materials that are resistant to vater damage

The planning adaptabon measures for the Dampier Creek Inner Coastal Compartment v.ould specifically

need to consider and address the folloving issues.

« Preparation of a local planning policy to apply 1equitements with respect to the design of buildings to
vithstand storm surge events. Specific objectives of the local planning policy should include the
folloving:

» Establish approval procedures for land prone lo the 500 year AR storm surge event,

« Piovide guidance for appheants and dedision makeis in relation to assessmenl procedures and

P for 1 In relation to land prone to the 500 year ARI stoim
surga event,

« Tamanage nsk fof land identified as being prone to storm surge; and
« Toensure new development is designed to withstand storm surge flooding.
Coastal Erosion

The 2110 coaslal physical setback line impacts the entire extent of Broome Road wthin this coastal
This is a key ion given that Broome Road is the piimary road connecting the
tovinsite with the vader regon to the narth.

In the northern section of this coastal compartment, the coastal physical selback line impacts on a number
ol 'Rural Residential' zaned lots on Wattle Orive An appioach lo avoid development on the portion of these
lats located vithin the seaviard side of the line should be developed Th's would be achieved through
allowing development ta be sited on the portion of the land unaftected by coaslal pracesses (where
possible).

“The setback line is generally located to the easl of the lots zoned 'Light and Service Industry' in the central
secton of the coastal Therefore, [ of these lots is not directly impacted by
coaslal erosion within the planning imeflrame.

Extending further south, tha setback fine impacts an vacant land zoned 'Development’ and therefore an
adaptation approach of avoid wil need to be employed for the porbon of 'Development’ zoned land located
on the seaward side of the coaslal physical selback line

The planning adaptation measures for the Dampier Creek Inner Coastal Compaitment would s pecificaly
need to consider and address the folloving 1ssues.

Broome Tawnste
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Table 6.29: Dampler Creek Inner Coastal C Y
Type Risk Clrcumstance Adaptation Mechanismvs
Approach
Strctural  Erosion risk to paths  Planned / «  Consader coastal hazard in design but acoept that
minor infrastructwe  Managed assets are winerable and accept loss fo'lowing major
Inthe coaslal areas  Retrest oot

o Reguiar inspecton to determine structural integrity.
Implement rapairs to maintan pubsic safety and ala
10 retreat aver time viith recession of shorel ne

Plarong  Vacan developable  Avoid «  Introduce planning conirals within require plannng

Eromicn  |and lacated onland approval for normaly exempt developmen;

Cortrols  Prone to coastal +  Introduce planning contro's ia a Spadial Conliol Area
erosion within Ihe andior Local Planning Policy thal preverts any
2110 pianning development af vacani fand ar new development
timeframe vithinland prona to coastal erosion within the

planning timeframe
+  Provide guidance for decision makers and developers
ta locate davelopment on poriorvs of th kot o the
landward side of the 2110 coastal erasion ine.
+  Requre Section 70A notifications to be placed on the
certificale of ke for all new plannng appiova's
+  Not support app'ications for subdivison virch viould
resut in the creabion of lots Lhat are comprom.sed
with respect ta coastal erosion, access and othet
issues vithin Ihe planning limeframe,
Planning  Land prone to slorm  Accommodale +  Prepaie a Local Planning Poley la eslablish
surge flooding development slandands lo ensure new development
can withsland storm surge events
«  Intreduce a Specal Control Area fo trigger the
requirement for normally exempt development to
requite panning approval
+  Section 70A natfication on ttie to alert prospecive
purchasers to b risk of storm surgs events

Storm
urge

+  Prepare an Emergency Evacustion Plan ta employ
measures lo manage the safety of the communty
vithinthe Town Certre during storm surge events

Beoome Townane
Coashal Hazard Risk Maragamant and Adaptation Pian

12518.101 R2Rv0



Innovation Engineered.

6.12 Coastal Compartment 9

6.12.1 Risk Management and Adaptation — Dampier Creek East
6.121.1 Risk Summary

Damper Creek East is shore'ine trom the g lined sandy
fareshate of Roebuck Bay into the tidal fiat envitonment an the eastetn side of Dampier Creek The coastal
hazatd 1n terms of coastal erosion and coastal inundation lkelihood s shawn on Figure B3 1t0 8 9 6 for
2040, 2070 and 2110 panning penoads.

The key assels identfied in this secton of coast though the are and
induda the Dampier Creek fish habdat, shorebirds seagrass and the Raebuck Bay Ramsar status A
number of unsealed roads are a'so In the foreshare area thal pravide access to the coast The rsk level
evaluaban far the assets 1s shovm on Table 5 15 ler erosian and on Takble 5 19 for inundaton

The envi assets in the ate afficut to rate in terms of erosion and inundaton
consequance. as the ink betveen shoreine changes and lha natural system ie seagrass meadows, fish
habital, tird Ife is nol defintve Enviranmental groups and tocal studes that seek lo further understand the
enviranmental respanse of the Dampier Creek Aloa and fauna to cimate change wil be a key to

the risks to the i assets in the compartment in future

61212 Risk Mtaation — Structuial Gptons

Shite Structures (Carparks Roads.

No signeficant Shite structures were identfied in tha foreshore areas of the coastal compartment Future
infrastructure fanning shavid be considered under a managed tetreat optian

61213 Risk Mtigation — Piannina Octons

Storm Sutge

The madelled statm surge inundabon thraugh this coastal compartment impacts vacant land reserved far
coastal purposes and unallocated crovm land Ma specfic adaptation measures are proposed apar from
avoidng any land use and development an iand prone lo storm surge inundation wsthin the 2110 planning
kmettame

Coaslal Erosion allovance

The 2110 coastal ercsion allowance extends within uninhabted coasta reseive land in this campartmenL
however also impacts a partion of unallocated crovm land that s zoned fot "Settlement puiposes

As this land s uninhabted, an adaptabion approach of aveiding any development on the seawatd side of
the coastal erosion setback line should be laken Planning cansiderabons for the erosion hazaid must be
provided that wal.

Broame Townsie B L]
Cosstal Hazans Hish Vaegere-t arsd Acastaton Pan al -
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Table 6 30: Dampler Creck East Coastal Compartment Adaptation Measures Summary

Type Risk Circumstance Adaptation Mechanismis
Approach
Stuctural  Ersionrisklo Shie  Planned / «  Reguiarinspecton to delermine stnctural rtegrly
cosstal Managed Implement repacs to ma nan pubke safety and alow
idastncise Retrest ta tetreat over tume with recession of shoreline
Plnnng  Vacant developable  Avoid *+  Inroduce planning controls wihin requre planning
Erosion  1and located on tand appraval for normalty exempd development.
prene lo coastal * Irtroduce plarming controis via a Specal Condral Area
erosian wethin the andiar Locail Planning Poicy that preverts any
2110 planning devetopment of vacan tand or new development
o
tmeframe wethin land prone to coastal erosion wathinthe

planning timeframe

+  Provide gudance ot decison makers and developers
lolocate developmernt on porbans of the ki on the
landward side of the 2110 coastal erosian ine

*+ Do rol support appicabons for subdvison wheh
would resull n the creaion of lols thal ae
compeamisad wih resped ta coastal erosion, access
and gther issues wehin the p'anning bmebame

Planong  Land dendfied as Avaid «  Therer agereral presumphon against supporting
Sia being prone 1o starm land use and developmant on land dent.fied as beng
o surge inundatan peone o Storm surge wathin this coastal compartment.
during the planning
tmeframe
Broome Townsie H
s sl Baird.
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« Requre planning approval for norma'ly exempl development lof land prane ta coasta erosion within
the 2110 panning tmeframe:

» Provide dear gudance ta degsion makers and thal no new afa
nature will be permited on land prone to coastal etosion vathin the 2110 planning timehame,

» Provide guidance to decsion makers and develapers tolocate development on portionss of the lot on
the landward side of the 2110 coastal physical setback line

61214 Risk Miiaahon Recommendation
Shre Assels

There are a number of unsaaled roads inthe coastal compatment A managad relreat approach to these
should be enacted in fulure planning pariods. The low nsk can be managed thiaugh future mordonng of
the shoreline erosion and inundation in large storm surge events to idenbly any significant changes to the
identfied hazard reported in the CVS

612.1.5 Mondonna and Further Informaton

The Dampiet Creek mangroves play an important role in of and of
stotm surge and waves in extreme events The g hedth and its to of dimate
change such as sea level rise and increased ocean tempeiatuies vall be important to undeistand in the
future

The Dampier Creek shoreine response folowing large cydone events shouid be monitored to identdy the
impacts to shoreline areas and how these compare with the assumphens in the coastal hazard
assessment (S1) Within the endosed estuarine environment of Dampier Creek the respanse af the
shoreiine to these extreme events is unknovm Simiady, lhe longer term respanse over ime of lhe
shoreline positon should be mantored

61216 Recommended Risk and Suateay

The nsk management and adaptation approach for this secton af caastis Avaid Any future planning
approaches vl need to be stedlandyvard of the identfied 2110 planmng pariod coastal erosion hazaid
Development shauld alsa be avoided within the extents af the coastal hazard inundaben far the 2110
planning penod 500yr ARI eent Any appraved developmant within the hazard extent wil be requted to
accommodate the inundatan hazard through bulding design

Tha avoid option will be suppartad by a coastal montenng program tracking the rate of fture erosion of
the shoraline, mangrove extent and rate of increase In sea levals Changes in the enviranmental congbon
of Dampier Creek and Rozbuck Bay shoud be monitoted

The adaptabon measures praposed for the Dampier Creek East Coastal Compartment are summansed in
Table 6 30

Brocme Tomntte YTy
Coestal Hazard Rk Marmgumart ard Acaptsiion Pan All 5
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7 Implementation Plan

7.1.1 Proposed Actions

The and i are by coastal on Table 7.1

Table 7.1: CHRMAP Adaptation Strategy by Coaslal Compariment

Coastal

sinat
Compartment raieay
Faox aress rorh and south of cardral lowrist area
Plannng Approach
« Avoid Any héure planning approaches wil ned ta be sted landard of the ertfed
2110 panning period coaal erosion hazard
Fox central section (Suf Club_Zanders cafe_ Amphrheatre stc)
Recommendations
+ Further stud es on a coastal protecton option fot up o 500 af the man foceshore area
is recommended and supportad through the CHRIAP with a siew to adapting a Profect
strategy for ths section of ccast Wil requre a detaled erod Bty sudy to determrne the
undetlying geotechncal properties of the kyeshore beneatn the dune. Followang the
erodbity irementfor concept i
1 stakehciders and hather econome analyss of opton's
Cabie Beach Plannag Approach

«  Avoid fusthes developmen of vacand land within the idertif ed coastal erosion hazard
areas novth and south of the ceritral towris) bub,

«  Planned t Managed Retreal Existng assels located on land prane lo coastal erosion
wathan the 2110 planning trmefram for and nol popesed 10 be protecied by a seawal,
and

= Accommodate Land uses exempled by Parl 7 of SPP26 Schedue 1 eg Commundy
use aof foreshore

For arzas behind a coastal protecton sinucture (lype of coastal protaction, a'gnment and

feming to b= confirmed in hdure stud es)

«  Protect Existng assets through a coastal protedtion sinchure

Shire Sinchres

- Managed Reireat far currenl stnch res and propertes wethin the erosion hazard araa

Plarnng Approach
«  Avoid futhar development wilhin the identfied 2110 coastal erosion hazard on vacant
larg. arg

«  Accommodate, Managed Retreat for extstng assets localed on and prone la coastal

Ganchaauma: Cldts exosion wbin the 2110 planning mekame (eg Broome Turt Club)

Shue Struchures in foreshore areas
= Managed Relreat for coastal structures and roads

Broceme Toaraae -1
e S Baird.
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Planning Approach
«  Avold futher deselopmenl vithin the identifed 2110 coastal eosion hazard on vacant
land; and
Reddel Beach «  Accammodale, Wanaged Relreal for existng assts located on land prone lo coasta!

erosion wihin tha 2110 planning tmeframe
Shire Structures in foteshare areas
«  Managed Relreat for coastz| structures and 10ads

Recommendations

«  Recommended the Kimbertey Porl Authority unvdertake a detaled erod bity study fo
determine the ndarlying geotechnical properties of the foreshore area.

Plannng Approach

+  Avold futher developmert vithin the identified 2110 coatal erosion hazard on vacant
land; and

+  Accommodate, Managed Retreat for existing assats located on land prone to coastal
erosian vithin the 2110 planning tmekame.

Eniranca Point

Shire Structures in foreshore areas
»  Managed Retreal for coastal slructures and roads.

Planaing Agproach
«  Avold fuiher development vithin the identdied 2110 coastal erosion hazard on vacant
land; ard

Simpsons Beach  «  Accommodate, Managed Retreat for existing assels focated on land prona fo coastal
erosion wihin the 2110 planang tmefiame

Shite Struclures in foreshore areas

Managed Retreal for coastal structures.

Recammendations

«  Futther stufes on construction of tha Tawn Beach revatment (eng/neering,
emvdronmental and local stakeholder issues):

+  Develop an appropriale Emergency Respanse Plan for tha Roebuck Bay caravan park:

s Undedake a forashore managament plan; and

+  Imestigats remediation of tha dune in frant of the properties in Dermco Drive.

Plannng Approach

Town Baach +  Accommodale develapable land kocatzd an land prone la coastal erosion within the

2110 planning tmetrame; and

s Accommodate Lard usas exemplzd by Part 7 of SPP26 Schedute 1 eg Community
use of foreshaie.

For areas lardward of the planned revetment / seawal north of he ofd jetty area

«  Prolect Existing assets through a coastal protection structure

Shite Struchures in foreshore areas

«  Managed Relreat for minor struciures viilhin the erosion hazard area,

Broome Tawnsle -
Coastal Hazard Rk Maragemant and Adaptation Plan all' .
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742 Roles and

implementation of the CHRMAP vl be the responsiblity of the Shire of Broome, with suppoit from Yawuru
and the Department of Parks and Wildife in regards to monitering activiies within the Yawuru
Conservation Estate. The CHRMAP is to be supported by a mondoring program that should commence in
2018, vilh a focus on buildng the understanding of the coastal areas to inform future revisions of the
document

The monitoring program is ta be co-ardinated by the Shire, and vill requite support from specialist
cantractor input for survey and coastal i Of toinvalve Key stakeholder
and the local should be

The CHRMAP process is supparted by the Department of Transport and the Department of Planning and
these agencies can provide technical advice to Shire on current policy.

7.1.3 Reporting and Monitoring

A ltaigeted monitoring program Is detailed in the next section which is designed for the next five years. The
teporting program should be delivered with an annual repert provided to Shire. At the end of the five-year
moniloring period, the intenm CHRMAP review viould be undertaken, informed by the outcomes fiom the
five years of monitoring

A dedision on the structure of the future monitonng program (targetlocations, lrequency) vould be
determined as part af the CHRMAP review/ al the five-year mark.

7.1.4 Performance Measures

Itis recommended the CHRMAR be revieveed five years following its implementation {in 2022). At this date
the Shire would appoint a working group to review the CHRMAP and would examine the effechveness of
the adaptation ophons

Tha effectveness of the CHRMAP recommendations over ihe five-year pariod would seek fo examine therr
success against community values determined for the assets and coastal areas {Section 2 11) and haw
the CHRMAP might be updated /improved.

e e Baird.
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«  Accommodate for minor strudtures in th defned storm surge inundation area; and
+  Protect Shirz assets covered by the reveiment / seawa'l 2l the erod'ng Pindan CIff nodh
ofths old jelty area (Pionzer Cemelery, foreshore area in Town Beach Resenve)

Recommendations

+  Acoastl protedion stucturz 1o Pratect Chinatovn pennsiia provd ng slorm surge
immunty and coastal erosion protection is supported through CHRMAP. Further studies
tequred to detemina type, algnment and timing, At laest the studlure is assumed to be
constructed fos Lhe 2070 planving peiod;

Planning Approach

«  Accommodate developablz land located on land prone to coastal erosion vithin the
2110 planning tmeframe:

«  Accommodate land pron ta storm surge fooding theough Special Conlrol Area and
specific tequirements for planing apptoval of propertics vahin the defined storm surge
inundatian area; and

+  Accommoadate Land usas exampled by Pan 7 of SPP2 6 Schedve 1 eg Community
use of loreshoie

For areas wihin the Chinatovn pensifa

«  Prolect Existng assats.

Brooms Central

Shire Structures in foreshara areas
«  Managed Retreat for minor struchures vithin the erosion hazard area. and
«  Accommodale for minor slnxtures in the defned storm surge inundation area.

Planning Approach
a Avold further development voiivn Lhe identifiad 2110 coastal eresion hazard on vacant

fard, and
Damier Cree |+ Acommodate land prons o storm suge foading, ivaugh a Specil Cantol Area and
Im"“ speciic requirements for plannng approval of properbes wihin tha defined storm surge

inundaton area.
Shire Structures in foreshore areas
+ Managed Relreat fo minor strucures and properbes wihin the erosion hazard area; and
+  Accommodate for mior staxtures in the defned storm surge inundation area

Planning Appraach
«  Avold furlher development wihin the idenified 2110 coastal eros‘on hazard en vacant
tard, and

Dampoer Creek
Avold land pron= 10 sterm surga fooding.

East
Shre Stiuchures in foreshoce areas
< Managed Relreat for mnor structures and properties within the erosion hazard area, and
«  Accommadale for minor structures nthe defned stom surge inundation area
Broome Townaite * d
Constal Hazard Risk Warugamart and Adaptation Plan alr A
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8 Monitoring and Review

8.1 Building Understanding

To develop understandng of the coastal areas and targzt key areas identified as being of key impenance
1o the long term natural defence of the foreshore areas, an ongoing structured menitoring progiam is
planned to support the CHRMAP. This would look to buld on the data developed in the CVS and regularly
assess the changes to the dunes, mangroves and pindan shorelines to track the rate of future shorefine
erosion. This approach will seek to adaptive eapacty of these systems through increasing the
understanding of their fesponsa to future coastal pressures induding dimate change and rising sea levels.

The types of monitoring required in the manitering program are bnefly dscussed in this section. The

itoring i by coastal are outiined in Table 8.1. An example monitaring
program is shown on Table 8.2 for constderation by Shire. Sources of avalable funding support for coastal
montitoring are outlined in Section 8.2

8.1.1 Photo monitoring of the shoreline

A photo monitoring ¢ ampaign wauld be designed to target a number of the key locations along Lhe caastto
bulld the underslanding of he natural system, and changes seasonally (wet / dry) and cydlically {over
numbers of years).

Currently these types of surveys are in operation across many WA locations {including Town af Cottesloe
and Busseftan) with menitoring at regular intervals lo develap a repostery of information for the future The
Department of Transport provides a guide on how to phota monitor beaches

http fvwere transpor wa gov. i 1S _HowTaP! nes odf

Thera is opportunity far the cammunity to be involved in this process, taking photos at designated (ocations
and uploading them to a central database. This appioach is currently in practice thiough northern
Agricutural Council {NACC) who are monitoring 90 beaches between Gulderton and Geraldtan

http i nace com aw/proiect/beach-phote I{ /

8.1.2 Geotechnlcal Assessment

An erodixity involving i ol the shoreline and dunes is recommended
for Cable Beach dunes in the vidnity of the Surf Club, Zanders café and Amphtheatre. Town Beach would
also be a location where this assessment would further the understanding of rock below the sediment layer
in the foreshore areas, to support coasta i jes. The use of ical survey methods
would be recommended for these locations, which relies on seismic methods and ground penetrating radar
(GPR] to identify presence, depth and hardness of rock layers with minimal to no impact on the suiface
envitonment.

8.1.3 Post Cyclone Surveys

Immediately following significant cydone events a site visit by a Shire engineer or coastal engineer should
be planned to specfically report on coastal impacts at key localions.

B T -
Cazrr::‘m.tn:k Maragemant and Ada pation Plan Balrd a
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8.1.4 Beach Transect Survey

Beach profie transect suiveys should be undartaken at a number af locations thal can be repeated in
subsequent survey petiods to understand the changes to the shoteline profile over a number of years This
will tequie a surveyor and be bed into the local daturn

The use of unmanned aerial vehide (UAV) to provide targeted survey of the dune in fronl of the CaHe
Beach founst hub could be investgated followang significant extreme storm efosion as vaas observed
folowing TC Rosita in 2000 UAV provides a competibve a'tetnative to LDAR to descnbe land surface far
small areas UAV based survey aof the sharedine along the Catle Beach dunes following a signfican
erosian event cauld be campared against the 2013 LIDAR dataset to provide a detaled analysis of
changes lo ths section of the coast

8.1.5 Monitaring of the Mangrove Areas

The mangiave areas of narthern Town Beach and at the entrance to Dampiet Cteek (around Chinatewn)
should be assessed for changes lo lheir coverage in future years Itis recommended this can be done
thraugh analysis of aenia! phatos on a five yearly basis

Follawang alarge cydone impact any significant changes to the mangroves shauld be reported and
caplured in the CHRMAP Mangraves provide a key function in reducing starm sutge and wave height at
the shoreline dunng extreme everts and any signficant changes should be recarded to develop
understandng in future CHRMAP revrsions

8.1.6 Monitoring of the Pindan Shorelines

The erodibity of these shoreines has bean highlighted at a number of locahons along the coast at Reddell
Beach, Entrance Point and Town Beach These will requite annual assessmenl to estabish the current
etosion rates Analysis of aenal phatography to be used as base assessment supported by inspection as
part of annual surveys

Follovang large cyclone events i wil be required to identfy any sudden changes nated for these
shoreiines

8.1.7 Emergency Response Planning

Emergency response plans lat cycianes are recommanded to be developed fof the tawn sde, with
particular facus on Chinatown area, Broome Road access and the Town Beach fareshore area (induding
caravan park) itis antdpated the Shire can develop these with relevan! emargency sefvices agenaes in
the town

_Baird.
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An indcative monioring program vath cost estimales for delivery & presented on Tabie 82

Tabie 8.2: Indicative Monltoring Progiam, Timing and Estimate of Prabable Cost

Yoar Tasks Cosl Estimale

Annual Mondoring Program to inciude:
«  Photo montoring program — Coastal Compartments 1 lo 6
«  Shorelne Transaci Survey

1 < Sda specfic imvestigabons at crical nsk locatons
+  Shorelne tom aerial
«  Mangrove Coverage from Aenals € 6109
Report of Findings Firsl yeat is basa'ne regart 12,000

Annal Mononng Program to iciude.
= Prolo mondaring program — Coastal Comgartmerts 1106
«  Shorelne Transect Survey

2 «  Sde speafc investigabors at crbcal sk locabans,
«  Repod af Anual Find ngs $8.000
Geotechncal Assessment and Erodibiy Stuty, Cable Beach Dune $80.000

Annual Mondaring Program to inchude
«  Pholo mantaring program — Coastal Compartmerts 1ta 6
«  Shorerne Transect Survey

«  Ste pecfic nvestigabens at entical nsk bocabcns

3 «  Shorelne from aenal
«  Repon of Annual Findings $10,000
Geolechnical Assessment and Etodbitty Study, Town Beach (in franl of $60.000
Raebuck Bay Caravan Park)
Annual Manioring Program as per year 2 $8000
4
Feasibily assessment af Sand Nourishmenl for Demco Drive Dune 525,000
5 Annual Mandoring Progeam as per year 1 - $12.000

Post Cvdone insoachon {as required)

Cost Estrnate $5000

Rt Baird.
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Within each coastal , arange of ing and veete identfied
as par of the CVS and futher tefined through the CHRMAP process The recommendations are
summarised on Table 8 1

Table 8.1: Summary of Coastal i by Coastal Cs

Coasta C for Fiture and

For Central Coastal Compartment (adacent Zarders Cafe] improve the
undersiand ng of the natural system through beach profite survey and phato
montanng

1 Cable Beach Erodibdty assessmanl wheh includes geolechnical assessmeni of the duna
system and which can support a buried seawall opton
Mon:tor vegelatan an the dune arcurd e Zanders Cafe sect on af the caast
and through the very southern extent

2 Gartheaure Cidts Monutor stabldy of the ciffs foblawing severe cyclane events

Monaorad erosion of pindan shorekne aganst abserved rales in CVS.
3 Radde'| Beach Beach susvey and photo L lo buld afthe
coasl, and track rales of change lolowing severe cydone events

She specic measutement of acute Pindan chf erosion as a result of cyclors

SiErermnce L events ar elevated water levels

S Smpscna Beach Manage access Io the beach though a foreshare management plan

Montar candition of the groyne structuse remaining from the o'd Braome jelty
and maindain as fequited
Monitonng of mangrave exents and sea level rise

6 Tawn Beach
of wave ian by

Erodibily assessmerd which includes geolechnical imvestigation in southem
sactian to confinm the presence and edent of mek

Feasib1ty study for coastal protectian structure ihvough Gray Streal extens an
and / ar Roebuck Bay

75 Erodma Thawh Chow® Manianng of mangrave extents and sea level fse

Measuremeni of wave and vater level aienuaton by mangraves

Mondoring of mangrave extents and sea level rise
8 Demper Craek inner
Measurament of wave and water level alteruahon by mangroves

Montoring of mangrove extents and sea level rise
9 Dampier Croek East
Maasuramant of wave and water level atlenuabon by mangioves
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Immediately Following Signficant cydone event a site visit by a Shite engneer of coastal engineer should
be pianned 10 specrficaly report an coastal impacts induding as a mnimum

« shoreline erosion in any coastal Cable Beach 1

- at Clfts to 0: ¥ changes pasl cydane,
«  impacts and erosion of the pindan shoreline in coastal compartment 3 (Reddel Beach) and 6 (Town
Beach adjacent the caravan park),

» impacis lo sharelines and structures (boat ramps) at Entrance point (compartment 5),

» impacts to Chinatown peninsula, and

= Any si loss of n & and 7 (Town Beach and Btaome Central)

8.2 Sources of funding

821 D of Coastal A ion and Protection Grants.

Coastal Adaptabon and Pratechon (CAP) grants are avadate to public bodies responsible for coastal
management in Western Austra'a incluang

«  Local govemments

«  State government agencies,

»  Aboriginal land councds. and

«  Other corporate bodies directly involved vith coastal management.

Coastal Adaptation and Protecton (CAP) garis are avalabie lor coastal projects such as
=« Coastal mondoring

= Investgatons;

« Assel management

«  Coastal adaptation, and

«  Maintenance vorks

There is a project applicaton minimum of $10,000 ex GST and project applicaton maximum of $300,000
ex GST Upto $1 melion geant funding s avalable annuaty

Up to 50 per cent of the total project costis avalable for 2ll projed! types. the temainder of the project casl
15 to be funded by the appiicanl The DaT giants page provides detarls of recently awarded granis
{htio /Awwew trans port wa aov. auw/

As an example, far Beach Survey and Photo Momtoring progiams simdat ta thasa recommended as pan of
the CHRMAP mondaring in Tabie B 2 the following CAP grants were awarded for 2015/16

«  Cay of Bussellon (520,000)

«  Tavn of Cottesloe ($15.000);

«  Cty of Joondalup (521,252), and

«  Shire of Augusta Margaret Rrver (544.000)

Itis proposed that 50% of the costs presented in Table 8.2 could be met thiough CAP grant
funding, with the Shire providing the cther 50% of fundmng.

Becoons Towrane o
o OO Baird.
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8.2.2 Coastwest

Coastvest is a State Governmert initiative aimed at providng opportuniies for Western Australians to
learn about, conserve and protect our coast The Department of Planning administers the Coastveest
progiam on behalf of the West Australian Planning Commission.

httos /heeeces danning vz gov awcoasheest aso

The objectives of Coashwest grants are to

« conlribute to the implementation of [ocal and regicnal coaslal plans and stralegies especially those
devised in accardance vith SPP2.6

»  assistin the i i ion and mai of envii values, aeslhetic qualities,
biodiversity and v/ater quality in the coastal zone

= foster sustainable recreational and tourist use of the coast by assisting in the maintenance of the
recreational amentty and provision of public access to lhe coast

s build capacity in Western Australian communities in order to increase their involvement in coastal zone
management achvities, through joint coastal research activiies, education and training

Up ta $325,000 is avalable vith applications invited for grants of betveen $5,000 and $ 50,000
8.2.3 Other Potential Sources of Funding

Addtianal potential funding sources indluda Natural Resource Managament groups. Royaltes for Regians
and Bulding Better Regions fund {Commenv.eakh).

Brooma Tewnsite :
Costal Hazard Rk Maragement and Adapiation Pian Ball’d.
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presented in this report indicate that the coastal piotection structure could deiver a net banefit vithin
20 years {2037) depend:ng on the assumed construction costs

There is considerable uncertainty regarding both the iming and the extent of lhe impact that dimate
change may bring far the shorelines of Broome in futute planning periods. Developing an understanding of
the key naltural coastal defences around the tovn induding dune systems. mangroves and pindan
shorelines will be important for fulure planning and adaptation. For this reason, the CHRMAP is supportad
by a monitoring program which vl buld knovdedge of the coaslal areas and examine the 1ate of change
thatis occurring.

The CHRMAP considers coastal hazard risk aver the pianning pericd to 2110, but is focussed on the
immediate teim to 2040, providng recommendations foi Shire to guide its infrastructure and planning
requirements. Itis recommended the CHRMAP be reviewed every five years to review its effectiveness,
and applicabifity in response ta changes that may occur in local understanding of the coast as well 2s
palicy change that may occur at the State level vith regard coastal risk management.

The key recammendations for adaptation are outfined by coastal compartment in Section 7 of this report in
Tabla 7.1

Broome Tawnsite
Coastal Hazard Risk M

fanagement and Adaptation Plan
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9 Conclusions and Recommendations

The Coastal Hazard Risk Management and Adaptation Plan (CHRMAP) for the Broome tovinsie has been
developed to provide guidance for the Shite on managing and adapting to coaslal hazard risk in future
planning periods. The CHRMAP is delivered through a risk based management appioach to treating
coastal hazard and has been completed under the requirements of State Coastal Planning Policy 2.6
{SPP2 6) and the Western Australian Planning Commission (WAPC2014)

The CHRMAP has been supported by an extensive ity and process,
which has sought input from the Broome community to shape its outcomes. CHRMAP has examinedthe
coaslal areas and the assets that are affected by storm surge inundation and coastal erosion over planning
periods for the present, 2040, 2070 and 2110, developing strategies ta mitigate the identified risk based en
the adaptation hierarchy of Avoid- Managed or Pianned Retreat-Accommodate-Protect (WAPC 2014)

One of the key objectives of the CHRMAP was to outline the forecast coastal hazard risk for the Broome
community and define the assets they value in coastal areas and how these might be impacted This was
delivered through a series of i forums and where ity input was saught to
develop understanding of the coastal assets {natural, economic, social) and inform the development of
suitable adaptation strateges ta respond to caastal hazard risk The project team of coastal engineers,
planners, ists and i ialists worked vith the Shire of Broome and key
stakeholder groups and the ity to examine i jes that could most effectively
mitigate the identfied coastal hazard risk

In key compartments, Cable Beach, Town Beach and Bioome Tovin Centre, the risk management and
adaptation options have been evauated in the most detail and economic evaluation of adaptation options
including cost benefit analysis of allemnatives (CBA) is reparted The key findngs for these coastal
compariments is summansed here:

« Thevalue of Cable Beach and associated tourism infrastructure lo Broome's economy and community
suppots the need for a Prolect option to be adopted for the main tourist hub of Cable Beach. Further
studes on a coastal pictection option for up to 500m of the main foreshore area is recommended by
the CHRMAP. This v.1 require a detaled erodibility study to ine the i
properties of the foreshore beneath the duns

«  Fot Town Beach, the large loca residenbal population adjoining its shoreline, caupled vath the mix of
short term accommedation options in the area induding the Reebuck Bay caiavan patk place a high
value on the beach and its foreshore areas, which attracts significant tourist numbers particulary
dunng viewing of the ‘staircase to the moon’ phenomenon. The need for coastal protection along the
eroding pindan ¢ ff north of the old jelty area has been acknovdedged by the Shire and construction of
a coastal revelment is planned for 2018-19 The Protect option in this location is fully supported by the
CHRMAP

« The mitigation of the identified coastal inundatan risk and erosion nsk for the Chinatovmn peninsula
vzas the focus of the CHRMAP in held vath ity and a process which
ulimately led to a coastal adaptation recommendation of Protect for the Chinatcwn peninsula. To
protect Chinatown a coastal protection structure that can mitigate coastal floodng from storm tidz as
well as provide erosion protecton is required around the Chinatewwn peninsula The format of this
structural solution and the entical considerations for the timing of its construction has been reported in
the CHRMAP, with concept designs and costings assessed through CBA The cutcomes of the CBA

Broome Townsite
Coastal Hazard Risk Maragement and Adapiaton Pan
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Table Al.1: Coastal Compartment 1 - Cable Beach

Asset Asset Type Functions Services and Value
Cable Beach Saciall Ecanamic/ Huge altraction —tounsm Numbet one beach in
Environmenial the word. Attracts vistors and development

Cammunity luncton / recreabon eg Swimming
waing, Many pople drive on the beach. Camel
tours and vehicle sunsets

Cable Beach Amphitheatre Economic/ Social Benefits Community as a staging location for
many of the tovms large everts

Cabia Beach Club Resad Ecanomic / Social  Tourist draweard, Social meeting place
(Sunset Bar) Loss of heritage and cuiture

Surf Life Saving Chub Soaal Social benefis, bfesaving club prowdes safe
swimming area for baachgaers

Vehide Access Sacal Sunset vehidke access and boat launching

Turtle nesting stes Environmental Ecalogical

Shoteturds Environmental Feading and breeding

Lunsari Tral Emvaanmental Tounsm edueatian of Abongmal cutire

Sand dunes Enviarmental Bufter zane thal affers protaction hom cyclane

Economic! Social and rough weather all around Broome Safety of

the toun at risk d washed avay
Provida recreaon and ecology
Ecanoic assel

Vine Thickets Envuanmental Offer pratection from ¢yclane and fough weather

al aound Broome Soudhern most
teptesantation of Vine Thckets Habiat for rare
fora and fauna Education. recreation

Table A1.2: Coastal Compartmen| 2 — Gantheaume Cliffs

Ass=t Asset Type Funcfians Services and Value

Gantheaume Point Soaal/Econaméic  For lounsts and community - greal picnic area,
whate watching, sunsats. Anastasa’s Poal

Dinosawr Footprints Environmantal } Highly valued heritage and tourism ste
Economic

Sharebirds Emvironmental Feadng and breedng site

Broome Turf Chub Ecanomic ! Samal  Provides ecanomic resouree, beings paapie

togethar and provides jobs in race season

Porl Lands — Ganthzaume Poimt  Economic NBY Fulure tourism
Road

e Baird.
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Table A1.3: Coastal Comparfment 3 - Reddell Beach
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Asset Asset Type Functlons Services and Value

Reddell Beach Foreshara Social / use by ity, unique
environmenta! value, Abonginal cu'tute use

Residential Accommeodation Economic Catholic Retreat for Priasts, Caihofic Nun's
Ratroal

Port Lands - ILUA Economic NBY Future Asset

Table A1.4: Coastal Compartment 4 — Entrance Palnt

Asset Asset Type Functlons Services and Value

Pont Social # Econamic Econemic value trom Ciuise ships that ca'l into
port, Caltie etc. Services provided eg fual.

Boat rampffishing club Social Community benefl

Boat Ramps Social Launching of boats safely

Shorabirds Ervironmental Reosting ste

Dinasaur Trackways Envronmental Highly valued heritage and lourism site

Entrance Point Socal Relaxation and waking

Table A1.5: Coastal Compartment 5 - Slmpsons Beach

Asset Asset Type Functions Services and Value

‘Waste Water Treatment Plant Economic Major Infrastructure (high level of concern
regarding failure of this and resu'ting pollution to
emironment)

Beach and Foreshare Social Beachas hold cultural value for Yawuru

Seagrass meadows Emdronmental Importard for ecosystem productivity, dugongs,
fish breeding. Maintains coastal stabilty against
coastal erosion

Roebuck Bay Environmental RAMSAR site with high natural, culural sacial
valuas. Concem aver impacls from warnming sea
temperatures increased pallticn, stormyvater,
sewerage overfiow.

Shorebrds Emaranmental Feeding and roosting

Intertidal mudfats Ermditonmental Benthic e

o Baird
3
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Table A1.8: Coastal Campartment 8 — Dampier Creek Inner

Asset Asset Type Functions Services and Value

Dampier Creek Ervironmenta! Important natural area, supporls exiensive flora
and fauna (birds, fish)

Morgans Camp Sodial, Ecanarmie Heritage sile, residential cammurity

Morrell Park Social, Ecanomic Heritage site, residential cammunity

Speedway Social Entertainment, Recreation

Poay Ciub Social Community Recreation location

Broome Road Economic Key access route

Broome Common Yards Economic Delivers Industry and employment

Roebuck Estate Ecaromic Large residenbal commurnity

Table A1.9: Coastal Compartment 9 - Dampier Creek East

Asset Asset Type Functions Services and Value

Bird Park Emdronmental Imporiant site for Migrant bzds

Crab Creek Road Soxial Provides Access far Community

Shorebird Environmental Feading arca

Roebuck Bay Enviranmental RAMSAR site with high nalural, cutural sacal

valuzs

Exolanations / Qualifications

Dampier peninsula monsoon vine thickets span the traditienal country of Yawuru, Geolarabooloo, Jabirm
Jabirr, Djabera Djabera, Nyul Nyul, Nimanburru and Bardi Javd people. They contain traditional bush

foads, seasanal fruits, earving timber, medicines, tools, Biidin or Ja {freshwater wells) ceremonial areas
and law grounds. Monsaon vine thickets {MVT's) an the coastal sands dunes of the Dampier peninsula,

Kimberiey region, WA, are a culturally i i

C ity (TEC), #isted as

Endangered by the Commorwealth (EPBC Act, 1899) and Vulnerable by the State of Westem Australia

The Es listing, n 2013,
the vid in the near future”. Envirans Kimberlay 2013.

that MVT's tace a “very high risk of extinction in

The MVT has cullural significance to the Yavwuru people because

« From Bugarregarie (Dreamtime) three song cycles were created here and travelled acioss the

cantinent. Location of creation of Yawuru people;
»  Provided shelter,

a  Cerlain bush foed grows in them and certain plant Ife have medicinal or nutritional value

Duff 2013

Bicome Townsite
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Asset Assel Type Funetions Services and Value
Tovn Beach Soclall Environmental  Tourist atuaction, leanéc location, viaving
[Eeaneme Staircase fa he Moon. Community meeting

placs (cafes, patk)

Tawn Beach Reserve Ecanomic Important park, recreatian lass

Town Beach Caravan Park Ecanomic Provides input to Lhe ecanomy through jobrs and
Tourist numbars. Home ta long term residents

Mangraves, Fioncer Creek Social and food, jcal valua

Pioneer Cemetery Sociall Emironmertal

Heritage, Tounsm

Museum Sociall Economic Heritage, Tourism

Boat ramps Social Importard for Bosting communty, Fishing and
famiy Ife

Od Wharl Groyna Seciall Envitonmental  Heritage - represents historical valua

Matso's Brewery Social / Econamic Social value, intrinsic historical vakse, major
tounsm site

Mangrove Halel Social Entertanment ~ social

Mear shore marire animals — Erviranmental Imporiant species to consene in near shara

dolphins, dugongs waters

Table A1.7: Coastal Compartment 7 — Broome Town Centre

Asset Asset Type

Functlons Servicas and Value

Chinatown Bu'dings Economic,
Erdronmental

Includes many key tourist sites with historical
valus including Sun Pictures, Streeters Jelly
Maln Tawn Cenlre / Heart of Town wihich serves
as centre of business

Pearl Jewetery Shops Social Economic HerRage, Tourism
Airpoct Runways, hebcopter Eeonamic Major infrastructure for community. provides
landing pad economic values and access
Harilage buidings Saocial History, education
Pearting Herdage Social Important a Hstory of Broome
Keanedy HE Social, Ecanomic Heritagefcuitural
Mangraves Emvvronmental Pratection against coastat erosion. Ecosystem
and biodiversity value
EBrome Townsite
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1. INTRODUCTION

The Project Consultant Team (Baird Australia, TPG Town Planning, Urban Design and Hentage
(TPG) and Marsden Jacab Associates) has been appainted by the Shire of Braome {The
Shire’) ta undertake a Coastal Hazard Risk Management and Adaptatian Plan (CHRMAP) for
the Broome townsite area

The purpose al this report is o collate and review feedback gathered at the twa Infarmatian
Farums, two Workshops and various othe stakeholder meetings arganised by the Shire of
Braome {Shire) far the purpose of praviding information and feceiving community feedback on
the Coastal Hazard Risk Management and Adaptabon Pian (CHRMAP). The Information
Fosums were held on 207 July 2016 1-3pm and 6-8pm respectively) and
the Workshops were held an Tuesday 16™ August 2016 (between 12:30-3:30pm and 5:30-
8:30pm respectively). TPG Tawn Planning, Urban Design and Heritage (TPG) organized the

ion and i of the Forums and

The cammunity engagement process was delivered undet the IAP2 platform adhering ta the
Shire's requirements The gaal of the workshops was to ensure the viewpoints and values af the

could be i in the risk piacess of the CHRMAP, consistent
with Western Planning C 's CHRMAP Guideli (WAPC 2014).
The Shire, Baird Australia and TPG repiesentatives were present at lhe Infarmation Forums
and the Wotkshaps A total of 31 i and attended
Forums and a tota of 17 i and aftended the workshops.

Figure 1: Image of the Cammunity Workshap
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Project Background

The Shire of Broame has fecently campleted a Coastal Vulnerahity Study (CVS) for the
townsite of Broome, which identified that portions of the townsite are at risk from coastal
hazards, namely inundalion and erosion, over a 100 year planning tmefiame In accordance
with State Planning Policy 2.6 — State Coastal Planning Poficy {(SPP2.6), areas at risk of being
affected by coastal hazards requite a Coastal Hazard Risk Management and Adaptation Pian
(CHRMAP)

The CHRMAP will utitise the outcames of the CVS ta.

1 Inform key and the Broome
identfied in the CVS;

Z K awi and program that wll
identify the values of vatiaus coastal assets_ inform the tolerance of the |dentified coastal
hazard risks, identify patential adaptation opticns to addiess the nsks and indicate the
leve! of suppot for these options; and

3 Produce a Broame Tawnsite CHRMAP in accordance with the Western Australian
Planning Commission’'s (WAPC's) CHRMAP Guidefines, to be adopted by Coundil.

about the coastal hazard risks

Uitimately, the CHRMAP will guide investment decisians by the Shire in tetms of the location
and maif of coastal i . and provide guidance for the development of
statutory planning contiols

The project pracess is summarised belaw.

May 16 deoe 2006 Suly 2006 Auquit K16 Nov 2014 FebiMarch 2017 May 2017

idenhity Coastal Vu'netsbead ¢

Deant Fowt
Coaxstal Sty [CVS) recorved ey
W ..-»M :

The extremes of Broome's bdes cantinue to shape the tawn and the lives of its residents  From
daily fishing times, to the histaric and recurrent flooding aof the Sun Pictures - residents have a
connection and resped lor the water and the changes in tide levels Therefore, the
community's inveivement In this project is crucal to s success - not only because the
autcomes of the CHRMAP are likely to be of significant interes| to stakeholders, but also
because of this caommunity’s strong cannectian ta the coast.



Community Engagement - Potential Benefits and
Objectives

Communlty Engagement - Potential Benefits
and has a number of identifiable benefits that can be
reahsed dunng the course of this project By genulnely engaging with community on issues that
aftect them, it can:
. local i and to express their views;

+ Foster a sense of community coheston;

+ Enable the acquisition of local knovdedge;

* Creale a mutual sense of ip and shared ibility for the process and the
outcomes achieved;

» Achieve outcames that are reflective of the aspirations of the community and
stakeholders;

« Assist in producing quality outcomes that are practical, relevant and can be effeclively
implemented; and

* Help manage expectations and allay fears of the unknovm.

Communlty Engagement - Objectives

The follaving abjectives have guided the ongoing ian and il ts of
this project:
. the icipatian of affected by ot interested in the CHRMAP;
« Createan jing and port i o
» Ensure information regarding the CHRMAP pracess is easily accessible and
understoad,
« Foster an appreciation and understanding of varying vievss and needs vith respect to
the CHRMAP,

« Facilitate the building of social capital and functional relationships between different
stakeholders;

» Ensure an open, and ity and
engagement process is undertaken;

»  Allow sufficient time to participate and engage in the CHRMAP process;

s Provide a i pi ta and

s Ensure the ication and i of the ity and
stakeholders are managed and quided in accordance with the CSEP; and

» Provide the community with feedback, whilst respecting the privacy and confidentially
of those engaged.

3. Summary of Community Feedback

Information Forums Engagement Outputs

Providing clear and concise i ion to the ity \was a crucial of the
CHRMAP As well as me scheduled Information Forums the Shire webpage provided an
tor to the CVS and the Frequently Asked

Questions handout (refer Appendix 2) to keep abreast of the issues addressed in lhe CHRMAP
process.
The Informalion Forums were held on Wednesday 20" July 2016 and were scheduled at times
that wauld allow a broad tion of the ity ta attend 1-3pm and 6-8pm
respectively). These sessions were an oppartunity to provide an:

« ovemview of Coastal Planning Polices in Western Australia;

« overview of the Broame Coastal Vulnerability Study (CVS);

« overview of the Broome CHRMAP process;

« outline on how cnmmuml’y membeis can be involved in the CHRMAP process; and

. ity for and to ask

The ion Forums fallowed the folloving Agenda:
Welcome & Project History

Profect Introductian
informaton Session Agenda

Question Time
Oveyview of Caastal Planning Palicies in Western Austialia

Question Time

Broome Coaslal Vulnerability Study
Quastion Time

Broome CHRMAP Pracess
Question & Discussion Time

Next Steps in the CHRMAP Pracess
Final CommentsAQuastions

Feedback Surveys

Atotal of 19 i attended the day sessions and a total of 12
attended the night session. Dunng me Information Forum the Shire, Balrd Australia and TPG
P key ion (| slides in Appendix 1) and answered questions such as:
» How will planning decisions be handlad maving fenvard?
+ Surf Club -is it feasible to look at redeveloping it in its current {ocation?
+ What's the Council's liability on making decisions on freehold land?
+ Does the CVS work include potential tsunamis?
»  How vill the be run - vall the be bicken down into the nine
CHRMAP zanes?
« The CVS Setback af 90m — it may not be realistic to mave things, sa how do you plan
far that?

s If ane of the solutions is to put in the rock walls, does the CHRMAP process test how
effective the walls will be?

»  Why hadn't the Shire canducted the CVS study earlier?

s The erosion of the Pindan kills the mangroves — what can we da?

« When were the CVS results available ta Coundil staf?

« Whois itle? Thereis a ibility on Coundil to act on it now.

« The CVS' Red line —what does it mean for our future?

2. Community Engagement Promotion

The Shire employed the following methods to pramote lhe Forums and

Online
+ Adedicated CHRMAP webpage was established on the Shire's website with
relevant project informatian,
¢ The sassions and were under the ‘Latest Nevss'
section an the front page of the Shire website and in the 'Have my Say' tab which is
used to inform the community about matters where public input is scught.

s Thei sessions and were icised on the Shire's Facebook
page on 5 July, 14 July, 20 July, 5 August, 15 August, and 16 August 2016
(including photos from the first session)

Other ion was by the d
«  AMedia Release was distributed on 4 July 2016

+  Thei ion sessions and viere in the "Shire News' July
and August 2016 editions. The 'Shire News' is included as a fufl page in the
Brooms Advertiser and distnbuted via an email list

+ The Shire’s Director Di Services ysas il i on ABC Radio on 8
July 2016.

» A poster with details of the Informatian Forums was displayed in the Broome Public
Library and on the notice board at the front of the Shire Administration Office.

» Letters of invitatian Induding a FAQ Sheet were sent to all landowners with propeity
lhalwnl be Included in the CHRMAP ({319) and slakehuldels as identified in the
Strategy {17
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Figure 2: Example of Infarmation Forum Promation

~

«  Will the CVS responses — ba real things that can actually help people — planning policy?
‘Will they help develapera?

Same general commants included
+ Slreeters Jetty — it should have had a sea wall ages ago.
« 1956 was the last cyclone — some development around dune system should not have
happened as it wauldn't survive that same cyclone.
« | remember rowing to the mavies to pick up my parents because it was under water
« | can't understand why TP6 was put out before CHRMAP. Should have put it after
CHRMAP was done because itinforms it
» Thelastlime | was at a coastal meeting was afler Cyclone Rosita (2000)
* We are on a peninsula — we could be under vvater. We're all in one spot, we've put all
our eggs in one basket
« 1997 — event broke bridga to airpart
+ Section 8/9—itis where the community is going Itis going te be affected by the tidal
surge.
We've always had extreme tide risks.
Shont Street ahways floods
Rainfall 1s going up
Events all happening at once — how to handle that

The questions and comments above were either addressed during the session, or attendees
were encauiaged ta meet vith Shire staff to discuss their ssues further.

Figure 3: Imsge of CHRMAP Information Forum held on the 20™ July



Workshops Engagement Outputs

The Warkshaps were heid on Tuesday 16™ August 2016 and were scheduled at times thal

would allow a broad ction of the to attend 12.30-3:30pm and 5:30-
830pm i ). The wete to ensure Lhe viewpoints and values of
the community could be cansidered in the CHRMAP A series af lasks designed to inform the
tisk management process weire wilh i providing the
o
» identify key coastal that hold ic. social and
value,

+  discuss consequence scales far the identfied coastal hazards;
+  define risk tolerances to the identified caastal hazard risks: and
+  discuss adaptatian optians that could address the risks

Information packs were sent aut to those wha RSVPed for the sessions ta ensure that
participants had access ta the key information prior fo the sessions Filease refer to Appendx 3
for fuither details

The Workshops followed the fallowing Agenda-

Introductions & Welcome

Project Intraduction

Workshap Agenda

Project Background

. State Planning Policy SPP2.6
. Broame Coastal Vulnerabiity Study (CVS)
. Coastal Asset Types: Sodial, Environmental, Economic

Exeicise One: Coastal Asset [dentfication

Caastal Assets | Cansequence Scale

Exercise Two: Cansequence Scale

SHORT BREAK

Exercise Three: Asset Priorities

Adaptation Options

Exetcise Four. Adaptation Options

Next Steps in the CHRMAP Process

Feedback Surveys

A total of 15 cammunity and stakeholders altended the day sessions and a total of 2 attended
the night session During the Warkshop the Shire, Baird Australia and TPG presented key
information (presentation slides in Appendix d) and guided participants through a series of
table-based i The

af these ises are autlined below.

Figure &:Image of Warkshop Exercise No. Two

**For assets listed mare than ance, the consequence number has been recorded from each
respondentin the E /1 column, and then the colour selected is based an average consequence.
1t should also be nated that the Inundation cansequence has not been recorded far Coastal
Compartments 1-6 as itis not relevanl

Figure & image of Wackshop participants carnying out Tash | and 2

Task One and Task Two
Once wotkshap participants were pravided vath an outine of the key technica! information,
participants were asked lo’

TASK ONE: nominate the coastal places (assets) thal were special to them, identify
their type (economic, sacial ar environmental) and then identify why thal asset is
importanl; and

TASK TWO: identify what the consequence of inundation and/ar efosian an that caastal
place (asset).

The belaw coastal assets {and catrespanding cansequence scales) were identified by the

and during the To ensure that there is darily in reporting
the assets during the have been into the coastal
compartments used in CHRMAP, as seen below A fulllist of all of the assets identified i
outlined in Appencix 5, along with a phato of each table's map

Figure 5: Caastal Compartments far the CHRMAP

Once identfied, each assel was given a consequence ratng for Erosian (E) or Inundation (1).
The consequence scale has been identified thaugh Lhe below colaur and number system

e Catastiophic
2. Majar

138 Moderate

4, Minar

5. insignificant

Coastal Compartment 1 — Cable Beach

Assel Asset Type | Why Important | Consequence
[ 1
Lurujarsi Trail i Tounsm af iginal cullute
o i - Pt ian from cyclone and rough
Ecanomic/ weather all around Broome
Social - Rectealion and ecalagy

- Will be washed away

Buffer zone all around Broome
- Ecanomic asset

Recreation

Safety of the town

Vine Thickets - Environmental/ | - Ptatection flom cyclone and rough
Social weather all around Broome
Southern most representation of
Vine Thickets

Habitat for rare flora and fauna
Education

- Educabon, recreation

Cable Beach - Socal ~ Many people drive an the beach | 1,1,3,
Economic/ - Huge attraction — loufism 34,5,

- Has surf Iifesaving dub for safety
- Walking/swimmlng

- Number one baach in the word
Cammunitylounsm

- _Camel and vehicle sunsets

Beach** Economic/ Attracts visitors and develapment -
Social
Broome Town Economic People living here .
Cable Beach Sodial Community benefits
Amphitheatre
Shorebirds Feeding and breeding
Cabte Beach Ciub Economic Laoss of heritage and culture
Retreat
Amming Area Socal Has surf dub for salety
Cable Beach Econamic NBY Asset - Future tourism
Triangle
Surf Club™ Socal Sacial benefits
Minyirr Park Envitonmental | NBY Estate/C
Vehide Access Sooal Sunset and boat
Turtle nestina sites
Rocks. Socal Culturally
Sunset Bat Econamic Social
Dunes and * Environmental | Obvious 3
Sangines (-
Coastal C 2- h Cliffs
Asset Asset Type | Why Important Consequence

Great picnic area

Erasion and coastiine - climate
change

- Dinasaur Footonnts

Gantheaume Paint Sooial

Cultural and natural Economic - Sustainable economy
history

Dinosaur i =




Anastasia's Paal
{Remsins}
linosaur icotprints / | Environmental | 16 gpecies coversd 33
trackways **
Bragme Tuif Club E E i ety 3
Ei Feeding and breeding
Ecenomic NBY Future tourism 3

Race Course / Track | Social/
Ecanomic

- Brings poople together and
provides jobs
Race seascn

Coastal Compartment 3 — Reddell Beach
Assel Asset Type | Why Important Conseguence
|
Roddell Beach Social and
i Envil iginal uso

Accommodation ** Economic

- Cafhelic Retreat for Priests
- _Caiholic Nun's Retreat

Porl Lands - ILUA

NBY Fulure Assel |y

Coastal Compartment 4 — Entrance Point

Assel Assct Type | Why Important Consequence
E 1
Port ** Social/ Etaslon ]
Economle - Cruise ships/catie
~ 'Part of Broome®
- _Chemical spil's, [oss of biodivarsity |
Boat rampdfishing Sacial Community benefil
club
| FusliGii Tanks Fuel
Host Ramps ** Sacia! Launching of boals safely
roosfing sia
Dingsaur T ¥ i As before
Entrance Peint Saclal Relaxation and walking

Coastal Compartment 5 ~ Simpsons Beach

Asset Assel Type | Why Important Consequence
E ]
Portto Town Beach | Socia! Development and Erosion lo due
Davelopment
Beach Sacia! 3 -
Water Supgy Envi Ovetflow Into Bay - Seepage
(7} Cultural values Social Near sirporthovercraft base
for Yawuru
WWPT — Proximity Tajor Tn
of cosstine
Seag tal coestal erosion, 5
productivity, dugongs, fish beeeding,
Roebuck Bay ‘Werming sea i ] -
pollution, starmwater, seweraqe
overfiow. Impacts natural, cu'lural
socia! values.
d Fi Feeding and roosting -
14
Mangrove Hatel Social —social -
Kennedy Hill Environmeniai | Heritage -
canomc and access

ianarove impacts i 3
Kennady Hill Herilago/cullural 3
[= B § Jatt Y surges 3
Cenire, Harilage
Hroome
Coastal Compartment & — Dampier Creek Inner
Assel AssctType | Why Imperiant Consequence
E I
Chinalowen, Dampier | Ef Water nae will wash away sand dunes
Cresk
Land on marsh not Environmentai | Water has {o go somewnere, The
drain Community and road One Mile, Morrell
Patk

Szt Water going Econamic Effect Psople Resldential 2
toward Morrall Park
Margan's Camp ** Social/ - Heritago site 233

Econamic - Heritage Economic — NBY

- Assot
pesdway Social | E: inmentTamity scene

Pony Club Social Recreation 3
Brooma Road Ecenomic Aceess to Breame Road -
Broome Cemmon Econa industry ana empioymeni 3
Yards
Peailing lndusiy Eeconomic Foiwmon. i Jau - -
Roebuck Estale Enviranmeniai | Logy of Hames -
Goastal Compartment 8 - Dampier Creek East
Asset AssetType | Why Important Consequence
Bird Park rnviranmeniai | Migrant birds
Crab Craek Road Economic Access
Wilte Nowns — Econcmic NBY Assat
Possible i i
Shorebird Fesding area

[E Same ag othar (Faeding ares) )
Toursm Social Fishing -
Dampicr Creek Environmental | 1Like fishing -
Roebuck Bay Environmerlal | Ramsar sile -

Interidzl mucfiais — [ Environmental | Migratory seabirds -

| benthic life essontal

Waatewater Econemic crease fisk, polluion entar bay — -

traatment plant- seepege Lyngoya blooms worsening

| cverliow

Ponds <ol Corterirat | —

Coastal Campartment 6 — Town Beach

Asset Asset Type | Why imporiani Consequence
]

Raebuck Bay v

Caravan Paik

Tawn Beach Economic

Caravan Park
Caravan Park ive thero

Town Beach (¢id Environmenial | Heritags
jelty), Pioneer
Cemetery. Catslina

Pioncer Creek. Saclal Recreation and food
Town Beach ** Soclal/ - Pieneer Cemetery & Boat Ramp
tnvironmentai | - lcenic location
- _Staircase o the Moon |
Seaches (all) 7 Tourist atiraction -
Muzzum ** Economic - Hertage 33
- Tourism
Boating and Sodial Fishing and family ife
| swiniming
Near shofe maine 1| imr i species to cons near -
animals ~ dolphins, shore walers poliuted
dugengs
Town Beach 2 park, ion [oss -
Resewve
Jetty to jefty Loss of lifeftourism

gl i valuz I

Coastal Compartment 7 — Broome Town Cenlre

Asset Asset Type | Why Important Consequence
E 1
Pead Jowellary Economic Less of economic achvity/identity = -
Shops.
Peariing Hertage Sczial 1o history of Broemea - -
Chinaterwn, Sun Sodial S >
Pictures, Sueeters
Jetty
Takeaway Small Seda! Fasl economic affeds - tourisis - -
Time
Hieritage Dul Sacla!l History, education
Chil i - Hentage
Economic - Main Town Centrs

- Heartof Town

- _Town ceritr I
Aiport Tide recizim lznd
Tourists Economic Baing meney into tewn

Malso's Brewery ** - Social, heritage, history

- _Heritage and Celd Beer (Tounsm}

Task Three — Asset Prioritisation

‘Workshop pariicipanis were then asked to identify their top § key assats and it was explained
Ihvat this wou'd assist the CHRMAP to outine the piiciily coastal assets, Out of all of the assats
identified, the paricipants indicated that 1ne mest impertant assats indudad:
the sand dunes,
- Chinatown,
- the boat rampfishing club,
- the Port,
- Town Beach/Old Jelly,
Breome Rd,
- the Surl Club and
- Cable Beach.

The full Fst of asseis ideniified is shown In Appendx 6



Task Four - Adaptation Strategy
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Registration Forms

Participants were given the apportunity to register their interest in baing invoived wiith the project
as it progresses The following is a list of those who attended this session and registered lor
furthes involvement

Organisation {where stated)

Information Forums

Day ion Forum: 20 July 2016
Crak Phllips

Pal Lowe

Temy Wos!'ortan

Hilary Wikins Landcorp

Rob Menzies Brogoma Airport
aly Ealon
ob Sweet Braome Builders
anna Dxan of Spor &
Jtmmy Acor C

atthew Adams
Bruce Rudeforth
Kirsien Waod Shire ol Brocme

anrad Corvisy Broome Airport
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Conclusion

During the i sessions and the viere able to ask questions and
voice their apinions on issues regarding the Caastal Hazard Risk Management and Adaptation
Plan (CHRMAP)

A broad range of ideas were and the , on issues
tegarding
< thei i ion of key coastal i that hold . sacial and
enviranmental value;
. scales fof the i coastal hazards;

+ the definition of risk toletances ta the identified coastal hazard risks; and
= the polential adaptation options thal cauld address the risks

The feedback from these workshaps will be used ta inform the CHRMAP document, which is
scheduled to be finalised in #ay 2017.

hayne Thomsan

(ressy Dickman

of Sport and Recreation

aten Qudiey

Acor Capsuflants

any Rogers

Roh Houstan

Night Information Forum: 20™ July 2016

Case Van Domme'e

John WiLs

Prichard Francis

Martin Huber

Andrew Walers

mmy Dabsan

Bruce Spencet

eah Pearson
Elsta Fay

Fiona

\qel Camek

ie Marlen

Kaniyn {7) Rob'asan

Elsts Fov

Shira of Broome

Workshap Sessions

Day Workshop Session: 16™ August 2016

Wayne Siich NBY
Paul Hape NDY
Rab Werzies so0me fanal Alrport
Conrad Corurst faome Airpart

artn Hube raame Botanical Society
Kandy Curran aebuck Bay Warking Group

Ja Gamner FAMS

Gareth Jenkins Prichard Francis

Hitary Walkins Landcorp

Bii Reed Allure

Elsta Foy Shira ot Braame

Gavid Dareau

Grace Maglo

Tany Ragers Diacese af Broame

Mary Anne Martin

Night Workshop Sesslon: 16" August 2016

Clive Johnsan

| Braome Men's Shed

Natate Petrick

4. Workshop Participant Feedback

At the end of the Warkshops and Information Farums we asked participants to fill out a brief feedback
survey, as part of our standard quality cantro! procedures. Most partcipants indicated that they
thaught the information provided prior to and during the session was excellenl. Although the
CHRMAP warkshops and informatian sessians is a camplex pracess, they found the presentatian
easy lo understand

Participants alsa felt that by attending the workshop they would be abie ta contribute to the CHRMAP
in the luture. When asked to provide more delails, same of the group membeis wished to knovr

- Alittle mare financial detall with regard la the cosl of the project to the Broome Shire

- A discussion on ather areas of infrastructure such as airport and marina



D Appendices Appendix 5 - Table Tasks 1 &2
TABLE ONE (day session)

Appendix 1 - Information Session Presentation

2 Fol
Zone 1 {Bright Yellow) — Cable Beach Assal Vine thieket
Assel Lurujatn Trail Why it is important Habitat for rare flora and fauna_Education.
Why itis i Tourism of Abariginal culture Consequence of Inundation: | Major
Cansequence of Inundation: | Major Consequence of Erosion: Catastrophic
Canseauence of Erasion: Calastraphic
Aszet Vine thicket
Aasel Sanddunes and Vine thickets Why it1s important Education,
Why it is important Pratection from cyclone and rough weather all around Con of Inundation: | Major
Braome C of Erasian: Cataslrophic
C of Inundation. Major
Censequence of Erosian: C Assal All dunes an the peninsula
Why it is important Safety of the town
Assol Cable Beach Consequence of Inundation: | Major
Why it is Important Many peaple diive on the beach Cansequence of Erosion: Major
Consequence of lnundation:  { -
Consequence af Erosion” Catastrophic
Aseat Beach Zone 2 [Light Yellow) — Gantheaume Cliffs
Why it s important ‘Aftracls visitors and development el Ganfheaume Point
yﬁ,{mﬁmw— Why it ls important Great plcnlc area
Consequence of Erosian - Con of Inundation” | &
C ce of Erosion: Catastrophic
Asset Bioome Town

Asset Gantheaume Paint erosion and caastine

Why it is important Peope living here : a ;

Consequence of Inundation: | Catastrophic Why it is important Climale change

Consequence of Erosion - Consequence of Msjar
Consequence of Eraston: Cataslrophic

Asset Monsoan Vine Thickets

Why itis impartant Souihein most representatian of Vine Thickets Assel Everything
Consequence of Inundation: | Major Why it is important y Suppar everything
Cansequence of Erosion: Major Conseguence of Inundation: | Majar
T S Consequence of Erasian: Catastrophic
Asset Buffer zones
Why it is important Sand dunes all around Braome Assol Cultural and natural history
Cansequence of Inundation: | « Why it is impartant Sustainable ecenomy
C of Erosian: = Cansequence of Inundation: _| Majot
Caonseguence of Erosian Major
Assol Sand dunes
Why it is impartant WAl be washad away Asset Harmony, contentment
Cansequence of Inundation. | Catasirophic Why itis important Solid community
C «of Erosion: Ci i Consequence of Inundation: | Major
Ci nce of Erosion: Catastrophic
Asset Envitonment/all beach dunes
Why itis imp Economic asset
Consequence of Major .
Consequence of Erosion: Calasfrophic ﬁ""e 3 (Light Blue) - Reddell Beach
one
Assat Beach, Sand dunes
Why it is il ion and ecolagy
Consequence of Inundation; Major _
Consequence of Erosion: Catastiophic Zone 4 {Grey) — Entrance Point
e e Aszat Port changes
Assel Beach and sand dunes | Why itis Impariant Etasion
Why it Is important Recreation Cansequence of Inundation: | Msjer
Cansequence of ror | Maler Canseguence of Efosion: Catasliophic
Consequence of Erasion: Catastiophic




Zone 5 {Orange) - Simpsons Beach

Assol Part to Town Beach
Why it1s D and Erasian jo due Development
C of Majar
C of Erosian C:
Assel Wales Supply
Why it is impartant Overflaw into Bay - Seepage
C of Inundalion: Major
Cansequence of Erosion’ Catastraphic
Asset Beach
Why it is i Education
C: of =
C of Erosion -
Zone 6 {Bright Blue) — Town Beach

Assat

Beaches (al)

Why it is important

Tauns! attractan

Cansequence of Inundatian

Coansequence of Erosion

Assel Town Beach
Why it is impartant Pioneer Cemelery & Baat Ramp
Con of inundation: | -

Coansequence of Erosion

Auset

Pioneer Creek. mangrave
ion and foad

Why it is important
[ of

M

Consequence of Erasian:

ajor
Calaslrophic

Zone 7 (Red) -~ Broome Town Centre
Anscl

Pearling Herlage

Why itis impartant

1o histesy of Braome

Consequence af inundaton:

Can of Erosian:

Asset

o

Heritage

Why it is important
c e of Inundation

Consequence of Erasian

Asset

Chinalown, Sun Pictures, Streeters Jetty

Why d is important

Canseguence of Inundation

Con of Ercsion

Aszel
Why ftis impartant

Takeaway Small Time

Feel aflects — touuists

Consequence of
C of Erosion:

TABLE 2 (day sessian)

Asnel Chinatawn
Why itis Main Tawn Cenlre
C C.
Consequence of Ereson C
Assal Herftage buildings
Why it is important Histary. education
Consequence of [nundation Major
C of Erosion C. p
Assat Airport
Why it is impartant: Tide reclaim |land
Consequence of Inundation | Catastraphic
Consequence ol Erosion Catastrophic
Assol Tounsts
Why 1 is important Biing money into towm
Cansequence of Inundatian. Major
Conseguence of Erosion c

Zane 8 {Pink) - Dampier Creek Inner

Asset Chinatown, Dampier Creek

Why it is important Water rise will wash away sand dunes
| Consequence of Inundation” | Major

Consequence of Erasian; Major

Assel Land on marsh not drain

Why il is Impartant Water has to go somewhere. The Communily and foad

Qne Mile. Morrell Park.

[« e of Inundatian 9

Consequence of Erasian: Major

Asset Salt Water going toward Marell Park

Why it 15 important Effect Peopie Residenbal

Cansequence of Inundation | Major

C of Erosign: [

Zane 9 (White) - Dampier Creek East

None

This table noted dovm Lhe following assumplions:
«  Cansideration has been given 1a ease of relecation of infrastructure in categarising
consequence.
= Beach/loreshore cansequence not catastrophic as have assumed beach would still exisl.

Zone 1 (Bright Yellaw) — Cable Beach

Assel Cable Beach

Why it is important Huge jan — taurism
Ci of Inundation | -

Consequence of Erosian

Assel Turtle nesting sites

Why itis Ecalagical

Caonsequence of Inundation: | -

C of Erosion. Minar

Aszet Rocks

Why it is important Cuiturally significant

C of Inundation -

Consequence of Erosian Catastiophic

Asuel Cable Beach Amphitheatre
Why it is important Community banefits

Ci of Inundation -

Consequence of Erosian: Major

Asset Sud Ciub

Why itis Social benefits
Cansequence af Inundation -

Canseguence of Etosion Major

Assel Sunset Bar
Wiy it1s imporiant Social
Consequence of Inundation

Consaquence of Erosion [
Assel Dunes and
Why itis i Obvious
Cansequence of .
Consequence of Erosian: Major
Zane 2 {Light Yellow) - h Cliffs
et Dinosaur faolpiints/Anastasia's Pool (Remains)

Why itis impartant
Consequence aof Inundation
Consequence of Erasion:

Heritageflourism

Asset Brome Tuif dub
Why itis important Economic prasperity
C of Inundation: | -

Consequence of Erosion Moderate




Zone 3 (Grey) — Reddell Beach

Assel Reddell Beach
Why it is Recreatian and envitonment
Consequence of Inundation: | -
Consequence of Erasion: Major
Zone 4 {Grey) — Entrance Polnt
Asset Fuel/Oil Tanks
Why itis imporant Fual
Consequence of Inundaton: | -
Cansequence of Erasian: Major
Assat Hoat ramp/fishing club
Why it is important Community benefit
Censequence of fnundation: | Major
C of Eraslan; Major
Assel Port
Why it is impartant Cruise
Consequence of Inundabon. | Moderate
T of Erosion: Catastiaphlc
Zone 5 (Orange) — Si Beach
Assal {7) Cuitural values for Yawaru
Why itis i Near ai base
Consequence of
[+ of Erosion- Major
Assel WWPT — Proximity af coaslline
Why itis imp Major
Cansequenca of e
C of Erosion’ Major
Zone 6 {Blue) - Town Beach
Assel Musuem
Why itis imparant Heritage
Consegquence of [nundation. | -
Cansequence of Erosion: Moderate

Assel

Town Beach (old jetty), Pianeer Cemetery, Catalina

Why itis imparant

Heritage

Caonsequence of Inundatian:

Censequence of Erosion-

Cataslrophic

Assel

Roehuck Bay Catavan Park

itis important
Caonseguence of Inundation:

Ecenafmic activityourism

Consequence of Erasian.

Catastrophic

Zone 9 {White] - Dampier Creek East
Asgel

Crab Creek Road
Why itis important Access
C of Minor
Consequence of Erosion:
Assel Bird Park
Why itis important Migrant hirds
C of i Minor
Conseguenca of Erosion: Moderate

33

Zane 7 (Red) - Tawn Centre

Asset

Matsa's Brewery

Why itis important

Sacial, heritage, history

Canseguence of Inundation:

[ Conseguence of Eresion: | Major

Asset Kennedy Hil

Why i is impontant Heritage
Cansequence of -

Consequence of Erosion: Major

Assol g Hotel

Why it is impartant Entertainment — sodial
Cansequence of Inundaton:

Canseguence of Eresion: Catastiophic

Argol

Helicapter landing

Why it is impartant

Economic and access

Canseguence of Inundahon:

Consequence of Erasion

Assat Chinatown
Why it is impartant Town centre/business
Consequence of Inundation. | Catasirophic

Cansequence of Erasion:

Catasiraphic

Zane 8 (Pink) — Dampier Creek Inner

Assel

Margan's Camp

Heritage site

Why itis impartant
[4 of

Consequence of Eisian;

Malor

Assat

Broome Road

Why it is impartant

Access ta Braome Road

Consequence of Inundation:

| Consequence af Erosion:

Catastrophic

Asset Speadway

Why it is impartant Entertalnmentfamily scene
Consequence of Inundation: | Minor

C of Erosian’ C:

Assol Pany club

Why f is impartant Recieation

Consequence of inundation: | Minor

Consequence of Erosion:

Asset

Broome Comman Yards

Why it Is important

ndustry and emplayment

Consequenca of
Ci

MaJor

of Ergsion

TABLE THREE {day session)




Zone 1 (Bright yellow) — Cahle Beach [ Cansequence of Eroston: [ Major

Assot Tounsm Beach
Why itis imparlant Came! and vehidle sunsets Asset Dinosaur
Cansequence of Inundation: - Why it is important 16 species cavered
Can of Eresion igni Cansequence of Inundation | -
Consequence af Erasion: Modeiate
Asset Cable Beach
Why ilis impartant _ @ ityftaurism Assot Hacelcoins
Cansequence of Inundation: | - Why It is important Brings peop'e tagether and provides jobs
[ of Erosion’ C i C of
Consequence of Efosion C
Asset
Why itis i Feeding and breeding Asget Dinasaur trackways
C of - Why #tis il -
Cansequence of Erosion Major Consequence of Inundation
Consequence of Erosion Maderate
Asset Cabia Beach Club Retreat
Why it s i Lass of hentaga and culture
Consequence af -
Ci ol Erosjon Moderate Zane 3 (Light Blue) — Reddell Beach
Asset Accammadation
Assst i Area Why il is i Cathalic Retreat for Pnesis
Why itis important Has sur lifesaving dub fo safely Consequence of i -
Cons of Inundation - [9] ol Erosian
Consequence of Erasion Insignificant
Auuet
Asset Cable Beach Triangle Why itis imp Cathalic Nun's Retreat
Why ttis impordant NBY Assel — Future taunism Ci of Inundation”
Consequence of - Conseguence of Erosion Madeiate
[ of Erasion
Asset Environment
Asset Sur Club s
Why 4 is impartant Social benefits Why it is impartant Abariginal use
Con o InLNdATo = Consequence of [nundation -
Consequence of Erosian: = Malor Consequence of Erosian: Cataslraphic
Majar
== Asset Forl Lands - ILUA
Asset Minyirr Park
Py NE:’Esm!’Cnmmuniw Why it s Impanant NBY Future Asset
Consequence of Consequence af Inundatian -
C
Ci of Erosion: Maderate GETEL S
Assat Vehicie Access
Why itis important Sunsei and beat launching a
| Consequence of Inundation | Zane 4 (Grey) — Entrance Point
Conseguence of Erosian Major Assiol
[ Why it is i roosting site
[ of Inundation
G of Erosian; Majot
Zane 2 (Dark Yellow) - h clifts
Assal Por lands — Point Raad o Boal Ramps =
Why itis i NBY Fulute tounsm S LN 2 DA S5
c af Inundation | - = e ey o
Cansequence al Erasion. Maderate Sl gt a0 .
Asset Di Trackways
Asset I Why itis Asn::lauur’e —
\évny itis |mp£n7rl|t - | Feeding and breeding | GonsEReRCeTo] Moderate
{ Consequence of Inundation | - e of Erosion
Why itis i species to near shore walers
Ansel Broome Port inundaton palluted
Why Itis Chemical spifls, loss of badiversity Canseguence of Inundation:
Cansequence af C T Con: of Erosion. -
[o] of Erosion” -
Assal Jetty ta jetty
Why itis i Loss af
C af Moderate
Zane § (Orange) - Si Beach c of Erosion
Asset g =
Why itis impartant Important, caastal erosion, productivity, dugongs, fish e AroomelMiseuy
breeding. Why il is Tourism
Cansequence of Moderate Y ofinundalior. }&
Cansequence of Erosion - < afEiesian Modarate
Asset Roebuck Bay
Why itis impartant Warming sea temperatures, increased poilution,
slarmwater, sevierage averflow. Impacts natural, Zane 7 {Red) — Braame Town Centre
cultuwral social values Assel Mangrove impacts
Consequence of Inundation: | Major Why it is impartant Caasfal erasion, loss of biodveisity
Consequence of Erosion Cansequence of Inundation Moderale
Conseguence af Erosian. Calastrophic
Asaet
Why it is impartant: Feeding and roosting Fasot Matso's
Consequence of Major Why itis imponiant Hentage and Cold Beer (Tounsm)
Consequence of Erosian = Ci of Inundatian
Cansequence of Ergsion C
Assat plant - averflow =
Why it 1s important. Increase nsk, palfution enter hay — seepage Lyngbya
blooms worsening el Keniiady Hil
Consequence af Maior Why s important L
T of Etosion = Conseguence of Inundation: | Madarale
C of Eiosion
Azt Intertidal mudfiats — benthic lite essential - = Eene Helase
Why iis i Migratary seabirds : ©nire. Nellage dronme.
= e g oy Why itis inundation storm surges
Consequence of Erosion > Cansequence of Inundaton:
Ci of Ergsion Catastrophic
Asset Pear Jewellery Shaps
2ane 6 {Blue) - Town Beach Why tis important Loss of ecanamic achvity/ident
s Fown Baach CaravanPark Cansequence of Inundabion. | Moderate
Why 1= Fmpartant Toutsm CGonsequence of Etasion -
Cansequence of Inundation -
Can of Erosion: Major
Asset Boating and i Zane 8 {Pink) - Dampier Creek Inner
| Why it is important Fishing and family life Assel Margan's Camp
Consequence af {nundabon Why it is imporfant Hentage Economic - NBY
Cansequence of Erosian Maijor Consequence of Inundation Moderate
Cansequence of Erosion: c i
Asset Town Beach feserve
Why stis i Imporiant park, recreation loss Assot Pearling industry
Consequence ol Inundation s Why itis Pollution. Inundatian
Conseguence af Erastan . Cansequence of Inundaban | -
of Erosion -

[ Asset [ Near shore marine animals ~ dalghins, dugongs ]




Zone 9 {(White) - Dampier Creek East

it
Why it is important

Yvattie Downs — Possible inundation

NBY Assel
Consequence of Inundation ignificant
c of Erasion:
Asset Sharehird

Why it is important

Feading area

Censequence of Inundabon

Minosi/moderale

Cansequence of Erosion

Asset

Seagrass
| Why itis impartant Same as other
Consequeance of Moderate
Conseguence af Erosion; Maderate

2one 1 (Bright Yellow) — Cable Beach

Asset Cable Beach

Why it is i Walking/swimming
Consequence of -

Ci of Erosion” Minar

Asset Cable Beach

Why it is imparfant

Consequence of {nundatian.

Number one beach in the warld

Consequence af Erosion

Maderate

| cliffs

st

Paint

2one 2 (Light Yellow) ~
As

Dinosaur faotprints

Why it is imp
o

Consequence of Erosion.

Catastiaphic

Asset

Race Tiack

Why it is impartant

Race seasan

Conseguence cof Erosion-

Consequence of inundation: _| Mzjor

Catastraphic

Non

Zone 3 {Light Blue} — Reddell Beach
e

Zane 4 {Grey) — Entrance Point

Cansequence of Erosion:

Asset Entrance Point
Why it Is important Relaxation and walking

Consequence of inundation”__| Minor

Major

Panl

Assel
Why it is Important

‘Part of Broome™

Canseguence of Inundalion;
Consequence of Erosion:

Calastraphle

Zaone 5 {Orange) — Si Beach
Assat. Ponds
Why it is important Risk of Can

Ci of Erosfon:

7

Consequence of Inundation: | Major
ﬂak

Zane 6 (Bright Blue) ~Town Beach
Assot

Caravan Park

Why itis important

Uive there

Cansequence of Inundatio.

Catastrophic

Catastrophic/majar

Assel Town Beach

Why itls impartant Iconic lacation

G of Inundation:

Consequence of Erosion: Maijor

Asset Town Beach

Why it is important to the Moon
Conseguence of Inundatian:

C of Erasion: G

Asset Mangroves

it is impartant

Consequence of Inundaton:

Envitonmental valua

Consequence of Erosion:

Major

Zone 7 (Red) — Broome Town Centre
Asset

Chinatown

Why it is impartant
Canseguence of Inundatian’
[ Consequence of Erosion: |

Heart of Town

ajor
Calastiophlc

Assat

Why itis i

Moigan's Camp
Asset

Conseguence of [nundatian:

Ma;

Conseguence of Erosian:

ajor
Catastrophic

Zane 8 {Pink) — Dampier Creek lnner

Asset
Why it is imporiant

Raebuck Estate

Loss of Homes

Cansequence of Inundatian:
Consequence of Erosion:

Catastrophic

Zone 9 (White) - Dampler Creek East

Asset

Dampier Creek

Wiy itis

| Like fishing

Consequence of

Conseguence of Erosion:

Catastrophic

Assat Tourism
Why it is impartant Fishing
Consequence of Inundation:

Consequenca of Erasion: Catastiophlc
Asset Roebuck Hay
Why itis i Ramsar site
Conseguence of Inundation: | -
Cansequence of Efoslon: Catastio)




Appendix 6 - Table Task 3

Asset Prioritisation

Workshap participants were then asked to identify their tap 5 key assets and it was explained Ihat this
would assist the CHRMAP to outiine the priority coastal assets. A ful list of the assets identified

indudes:

Asset Name

Number of “Voles"

Sand dunes, Song Lines, and Vine Thickets

Chinatown

Boat rampffishing dub

Port

Town Beach/Old Jetty

Hraome Road

Surf Club

Cable Beach/Amphilheatre

Racks

Sunsel Bar

Sharebirds roosting site

Gantheaume Point

Caravan Park

Dampier Creek

Accammadation (Catholic Nun's relreat)

Roebuck Bay

Water Trealment Plant

Kennedy Hil

Wajari Trail

Aitport

Heritage Buildings

Inter-tidal mudfiats

Speedway

Mangrave Hatel

Fuelfoil tanks

Margan's Camp

Land an marsh

Entrance Paint

alafa|alalalalpfnonoivuivjoloolsfa|als]a]slsla]o|ol~

/3] Qabn, Thon
= ~

Appendix 7 - Table Task 4

TASK 4: Adaptation Strategy _— Table No:
1. Coastal location: Cable Beach TownBeach 7 Braome CED
(please circle) L

2. What is yaur table’s preferced adaptation strategy?
{ovoid, planned or monaged retreat, accommodate, protect)

Aocn-«.onhil- ) M m‘i

3. What are your table’s adaptation option ideas?

Build on shlfs | meue Ol watown

owh ol jom,

A



TASK 4: Adaptation Strategy . Table Na: 2

TASK 4: Adaptation Stratepy . TableNo: 3
1. Coastallocation:  Cable Beach TownBeach  (  BroomecBD ) 1. Coastal location; ~ Cable Beach TownBeach  / Broome (8D )
please circle) ST (please circle) . "
2. Wihatis your table's preferred adaptation strategy?  fromest g e St

2. what s your tables preferred sdaptation strategy? aned /m.mu\ad vetyeads
{avoid, planned or manoged retreat, cccommodate, protect) f N

A {avoid, plonned or managed retreat, accommodate, protect)

3. What are your table's adaptation option ideas? 3. What are your table’s adaptation optien ideas?  vélecale waos b Vurlesnlble asvefs

(‘10|’C‘Ahﬁ“l) Aiy}:w}-\
Prorecr - esnemaaly Acomnn Seatass, /

Crozieal & FLOODIATES

P A L

" pov
Tl ’
TASK 4: Adaptation Strategy Table No: 2 TASK 4: Adaptation Strategy Table No: 2
1. Coastatlacation” 7 Cable Beach Tawn Beach Broomz CaD 1, Coastal location: . CzblaBeach Y  Town Beach Brenme CBD
(please circle)\ J

{please circle) T
2. What Is your table’s preferrétiadaptation strategy? 2. What Is your table’s preferred adaptation stralegy?  fwstan Wos  Anerplayass Amwe , Aeunes
fevoid, plonned or manoged retreat, accommodote, protect) favelg,

g, planned or monaged retreat, accommodate, protect)

* Froteck 1

3. \What are your table’s adaptation optian Ideas?

Vegotation , cad lildicg

# P

3. What are your table’s adaptation option ideas?

Perter - (s Bosn a8 L 8D FYol Res el My PoagE PAITRCT

stk e e

e Pens e S Gt

e

e, s eSS ———)

AT
Acuress



TASK 4: Adaptation Strategy Table No:
1. Coastaltocatian:  { Cable Be: Town Basch Sroame CAD
{please circle) i

2. Whatis your table's preferred adagtation strategy? !'ll-\muz{/ managed retreat
favoid, planned or managed retreat, accommaodate, protect) “

3. What are your table’s adaptation option ideas? -aeotechini cal aS5fers nesct

“beach movushnumd na o venudid basic 1 yeveqrfationa of daies

~|\\\\'uvvul wanasemant of ceastad  Jus _Yl!.ﬂrtn-'.‘ (” close
beeesS tvacks)
-mseshaate opportunines  for Forpr ali sed acassfyaths.

- qeld Cein devahow for  yelucle aceess anto bma‘(rm-’uﬂ

boowe aake] o pasut
TASK 4: Adaptation Strategy Table No:
1. Coastal location: Cable Beach Town Beach | Broame CBD
{please circte) =

2. What is your table’s preferred adaplaticn strategy?
{avoid, planned or manoged tetreat, accommodte, protect)

3. What are your table’s adaptation opbon ideas?

Anssntinn Eivver Bhis.

TASK 4: Adaptation Strategy - Tableno: L

1. Coastal location: Cabte Beach Town Beach Broome CBD
{ptease circle)

2. What is your 1able’s preferred adaptatian strategy?
{avoid, planned or maneged retreat, accommodate, grotect)

frodec)

LA 2y
3. What are your table's adaptation aption ideas? _seg = W& eihymhont

V%ai'.b-« 5 s:.m.ul(f’;:.ﬁvs aS oceam 'ocol also.

TASK 4: Adaptation Strategy TableNa: 3
1. Coastal focation: Cable Beach (" Town Besch ) Broame CBD
{please circle) \ ” &
2. What i your table's prefermed adaptation strategy? Pl Anned / [ protact
{ovoid, planned os managed retreat, occommodate, protect) W Aksasd ’
116

|
[ - planl weang sanes
3. what are yaur table's adaptation aption ideas? r - 1
’ - petent  Planecr

LLM\IJEI‘L,




Innovation Engineered.

Coastal Hazard — Eresion Likelihood C:

The erosion likelihood scales presented in this section have been used to apply the coastal hazard frém
the CVS into each of the coastal compartments A summary of the erosion likelihood by coastal
compartment for 2040, 2070 and 2110 is showm on the tables following and ploHed for the nine coastal

compartments.
Likelihood Erosion — 2040 Planning Period
Coaslal Compartment Coastal Almost Likely Possible Unfikely
Compartment  Certaln m ) m
(m)
Cable Beach (North) 1 3 &2 a8 119
Cabte Beach (Cenvral) 1 - 45 63 100
Cable Beach (Sowth) 1 - = 74 11
Appendix B Gantheaume Ciffts 2 5 17 27 a2
Reddel Beach k] - &0 73 131
Coastal Hazard Likelihood Figures by Coastal Compartment Entrance Point (Open Caast) 4 3 ) 51 51
Entrance Point (Roebuck Bay) 4 s 43 54 or
Simpsons Beach 5 2 26 3s 7
Town Beach (South of Paint) 6 - 20 40 75
Town Beach (South of Groyne) [ = 20 28 ]
Town Baath (North of Gioyne) & - 45 50 106
Town Beach {North Pindan c¥fl) 6 - 20 33 9
Broome CBD (Chinatawn) 7 - 5 32 83
Damgpier Creek Inner 8 - 5 32 89
Dampier Creek East El - 19 26 &7

Broome Towmsite L Broama Townsile
Coastal Hazard Risk Management and Adaptabon Plan alr . Coastal Hazard Risk Managarment and Adapiation Plan

12516.101 RZRevd Appendix B 12518.101 R2Rev0

Innovation Engineered. Innovation Engineered.

Erosion Likelihood — 2110 Planning Period

Coaslal Compartment Coastal Almost Likely Posslble Unlikely
Compariment Cerlain {m) tm) (m)
im)

Cable Beach (North) 1 88 119 177 -

Cable Beach {Central) 1 63 100 186 -

Cable Beach {South) 1 74 " 177 -

Gantheaume Clifis 2 27 2 62 3

Eroston Likellhood — 2070 Planning Period e Gelaah = = pres o N

Coastal Compartment Coastal  Almost Ukely Possible  Unlikely Entiancs Poit (Open Coad) 7 = = 7 -

Comparment {m) fm) fm) Enrtrance Point (Roebuck Bay) 4 54 a7 171 =

Cable Beach (North) 1 ez &3 118 177 Simpsons Baach 5 35 7 1% -

Cabia Beact(Canal) 1 % 5 100 1 Town Beach (South of Poini) & 40 7 141 -

CableiBeach}(Scuth) 1 o i LA LS Tawn Beach (South of Groyne) 6 7 53 147 4

Ganthaaume Clfts 2 17 27 2 02 e 7 o e po 5

BeddelfGeath E = - ol L Town Beach (North Pirdan ciff) [ 29 7 143 2

Entrance Paint (Open Coast) 4 3 51 91 161 Broome CBD (Chinatawn) 7 22 59 135 -

Ertrance Point (Rosbuck Bay) 4 2 54 o7 171 T > = = T 5

Simpson Basch 5 L > 2 L Dampier Creek Fast g 2 57 115 5
“Town Beach (South of Poin) 6 ) 0 76 141
Town Beach (South of Groyne) [ ) 2 55 117
Town Baach (Norih of Groyne) 5 & 50 100 170
Town Beach (North Pndan ciff) 5 20 ) 7 149
Broome CRD (Chinalown) 7 = 2 69 135
Dampier Cceak Innar 8 ) R 9 135
Dampier Cresk East 9 19 ® 57 118

Br T it &) B Te e 2
i . Baird. . e ; Baird.

12518101 R2 Rev@ Appendx B



Figure B1.1 Coastal Compartment 1 Cable Beach Narth : Erosion Likelihoad 2040
12518.101.R2 Broome CHRMAP

Baird

AUSTIRALLS

Figure B1.2 Coastal Compartment 1 Cable Reach North : Erasion Likelihood 2070 B ird
12518.101.R2 Broome CHAMAP %ﬂ-nn

Figure B1.3 Caastal Campartment 1 Cahle Beach North : £rosion Likelihaod 2110
12518.101.R2 Broome CHRMAP

Figure B1.4 Caastal Compartment 1 Cable Beach Central: Erosion Likelihaad 2040 .
12518.101.R2 Braome CHRMAP AUSTRALIL




Lunjar Trail
== Stormmwaler Swale

Almast Certain
= Likely
= Possible

Figure 81.5 Coastal Campartment 1 Cable Beach Central: Erosion Likelihaad 2070 B ir
12518.101.R2 Braome CHRMAP AUSTRALIA

Figure B1.6 Coastal Compartment 1 Cable Beach Central: Erasion Likelihood 2110
12518.101.R2 Broome CHRMAP

AUSTHALIA

== Stogmwater Swale

= Possitie
= Unlikely

= Luryjari Trail
wm Stormwater Swale

MimostCertain
ikl
= Possitie
= Unikaly

375m 750m

Figure B1.7 Coastal Compartment 1 Cable Beach South: Erasion Likelihood 2040 B 2.
12518.101.R2 Broome CHRMAP AUSTRALIA

Figure B1.8 Coastal Campartment 1 Cable Beach South: Erasion Likelihood 2070
12518.101.R2 Broome CHRMAP

Baird

AUSTRALIA




-
) ¢
- »
. £
»

Broome Turf Club

= Possizle
- Unllcaly

Figure B1.9 Coastal Compartment 1 Cable Beach South: Erosion Likelihood 2110 Figure B2.1 Caastal Compartment 2 Gantheaume Paint: Erasion Likelihaad 2040 Bairud
AUSTHALTA

12518.101.R2 Broome CHRMAP alr 12518.101.R2 Braome CHAMAP

Gantheaume A
Lighthouse

v

. < .
Lo g
-,

Broome Turf Club ‘ 3 5 | Broome Turf Club

Assets

= Lungari Trail

| 2110 Erosion Likelihood
Aimost Ceran
- Ly
= Possbie

Figure B2.2 Coastal Compartment 2 Gantheaume Paint: Erosian Likelihood 2070 Figure B2.3 Coastal Compartment 2 Gantheaume Paint: Erasion Likelihaod 2110 Bm'rd

12518.101.R2 Braame CHRMAP 3 12518.101.R2 Broome CHRMAP TRALLL




Assets
{T]Monsoon Vine Thicket
=

s Likely
= Possitie
== Unlikely

Figure B3.1 Coastal Campartment 3 Reddell Beach: Erasian Likelihood 2040 ) Figure B3.2 Coastal Compartment 3 Reddell Beach: Erosian Likelihaad 2070

12518.101.R2 8raome CHRMAP aaU511¥u i 12518.101.R2 Braome CHAMAR %}'IAIIA

Wharf Restaurant
Customs/Quarantine

Fishing Ciub

Entrance
Point Boat
Ramps

2040 Eroslon Likelihood
= Likely
= Possitle
= UnBkely

Figure B3.3 Coastal Compartment 3 Reddell Beach: Erosion Likelihaod 2110 & Figure B4.1 Coastal Compartment 4 Entrance Paint: Erasion Likelihood 2040
12518.101.R2 Braome CHRMAP AUSTRALIA 12518.101.R2 Broame CHRMAP AUSTRAITA




Figure B4 2 Coastal Compartment 4 Entrance Paint: Frosion Likelihoad 2070
12518.101.R2 Broome CHRMAP

Broome Golf Club

Figure B5.1 Coastal Campartment 5 Simpsons Beach: Erasion Likelihood 2040
12518.101.R2 Brcome CHRMAP

o Liksg
w= Possitia
- Uniikely

Figure 84.3 Coastal Campartment 4 Entrance Paint: Erosian Likelihood 2110
12518.101.R2 Braame CHRMAP

Broome Golf Club

Figure 85 2 Caastal Campartment § Simpsans Beach: Erosion Likelihoad 2070
12518.101.R2 Braame CHRMAP

Wharf Reslaurant
CustamsAQuarantne|

Entrance
Point Baat

Baird

AUSTRAIIA




2040 Eroslon Likelihood
= Likely
== Possible
== Unllkely

[T1caravan Park
[l OrainageFeature

Reslidential

Qld Wharf Grayne [l RoadResene

Broome GoifClub

Tovm Beach Cafe

Raebuck Bay
Caravan park

Figure B&.1 Coastal Compartment & Town Beach: Erosion Likelihood 2040

Figure B5.3 Coastal Compartment 5 Simpsons Beach: Erosi
12518.101.R2 Braome CHRMAP AUSTRALIA

12518.101.R2 Braame CHRMAP AUSTRALIA

2070 Erosion | kelihood Assels 2110 Erasion Likelihood
AlmostCeraln Carpark ~ Almost Certaln
== Lixely Landscaping = Likely | Landscapin,
= Possicle = Possible g Pathways g

= Unlirely

M DrainageFeature
1| Historical
Resldential

Resldential
| RoadResene

Old Wharf Grayne [ RoacResene Old Whart Groyne

Boat Launch

Roehuck Bay

Raebuck Bay t v y S .
Caravan park " ), Caravan park
B

Taown Beach Cafe

Figure B6.2 Caastal Compartment 6 Town Beach: Erasion Likelihaod 2070 Figure B6.3 Coastal Compariment 6 Town Beach: Erasion Likelihood 2110
12518.101.82 Braome CHRMAFP 12518.101.82 Braame CHRMAP




Figure B6.4 Coastal Campartment 6 Town Beach: Erasian Likelihaad 2040
12518.101.R2 Braome CHRMAP

Figure 86.6 Caastal Campartment 6 Town Beach: Erosian Likelihood 2110
12518.101.R2 Broome CHRMAP

Figure 86.5 Caastal Compartment & Town Beach: Erosian Likelihood 2070
12518 101.82 8roame CHRMAP

Pianeer

Cemetery

L]
Wyarepirk

o

TR Beacty
*eb
: < »
- - LY S
Rosfiuck Bags > 4 —
cton Ak
< .

2040 Lmndation | kekhood

Figure B&.7 Coastal Compartment 6 Town Beach: Storm Tide Inundation Likelihood 2040
12518.101.R2 Broome CHRMAP

AUSTRALTA




Pioneer
Cemptery

2070 Immdation Likelhood
Likety
= Possible
== Uniikely
Base Layer : Almonl Contaim

Figure B6.8 Coastal Compartment 6 Town Beach: Storm Tide Inundation Likelihoad 2070
12518.101.R2 Broome CHRMAP

2040 lnundation Fikekhood
Likely
== Poysible
= Uniikely

* Almort Certain

Figure B6.10 Coastal Compartment & Town Beach: Storm Tide Inundation Likelihood 2040
12518.101.R2 Braome CHRMAP

o
Pionadfi\
Cemetery

2110 Inundation Likekhood
Likely
== Possiblz
Base Layer : Aimost Certain

Figure B6.9 Coastal Compartment 6 Town Beach: Storm Tide Inundation Likelihood 2110
12518.101.R2 Broome CHRMAP

Figure 86,11 Coastal Compartiment 6 Town Baach: Sterm Tide Inundstion Likelihood 2070
12518.101.R2 Broome CHRMAP

BN

AUSTRALTA




w= Passible
== Unlikely

Figura B6.12 Coastal Compartment 6 Town Beach: Storm Tide Inundation Likelihood 2110 d Figure B7.1 Coastal Compartment 7 Broome CBD: Erasion Likelihood 2040
AlIa

12518.101.R2 Broome CHRMAP AUSTE 12518.101.R2 Braame CHRMAfR

[CJcemmarcial/Residential |

[Ristoric

ikelih oo
Almosl Certain
= Likely
= Possibla

- Aimast Ceftain
= Likely
= Possible

Figure B7.2 Coastal Compartment ? Broame CBD: Erasion Likelihood 2070 : Figure 87.3 Caastal Compartment ? Broome CBD: Erosion Likehhoad 2110

Baird

12518.101.R2 Braome CHRMAP 12518.101.R2 Sraome CHRMASP




i 2040 lnund.\hcn Likeihood
== Possible
= Unfikety

Coastal Campartme
12518,101.R2 Braome CHRMAP

2110 lmmdation Likethood
Likely
== Possible
Base Layer: Atmost Cenizn

Figure B7.6 Coastal Campartment 7 Broame CAD: Starm Tide Inundation Likelihood 2110
12518.101.R2 Broome CHRMAP

Likety
== Possible
== Unfikely
Base Layer: Atmost Cartsn

Figure B7.5 Coastal Compartment 7 Braome CBD: Storm Tide Inundatian Likelihood 2070
12518.101.R2 Braome CHRMAP

Baird

2040 Erosion Likelihood

Figure B8.1 Caastal Compartment B Dampier Ck Inner: Storm Tide Erosian Likelihood 2040
12518.101.R2 Broome CHRMAP

Lksly
w= Posslble
- Uniikely




Dampier Creek

2070 Erpsion Likelihood
Amost Centain
= Likely
= Passibie

Figure B8.2 Coastal Compartment 8 Dampier Ck Inner: Storm Tide Erosian Likelihood 2070 - Figure B8.3 Coastal Compartment 8 Dampier Ck Inner: Starm Tide Erosion Likelihood 2110 Baird
12518.101.R2 Broome CHRMAP AURTEALTA 12518.101.R2 Broome CHRMAP AUATR

1 2070 Eroslon L
Almasl Certain
o Lxsy = Likely
= Poasidie ! == Posslble
- Unidsly == Uniikely
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