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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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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)

12518 101 R2Rev0 Page iv

Innovation Engineered.

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.
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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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