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LEGISLATIVE COUNCIL 
Question On Notice 

Tuesday, 10 April 2018 

1099. Hon Robin Chappie 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; 
(f) 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.] 

(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 Coastal Hazard Risk Management and 
Adaptation Plan (CHRMAP) to provide strategic guidance on coordinated, integrated and sustainable 
management of coastal areas identified as being at risk of coastal erosion and inundation in current and 
future planning periods. The Broome townsite CHRMAP has been developed for the Shire based on the 
Western Australian Planning Commission CHRMAP guideline document (WAPC 2014), which provides a 
risk management approach to dealing with forecast impacts from coastal hazard in future planning periods 

Under projected climate change and sea level rise scenarios, coastal hazard as a result of storm surge 
inundation and the erosion of the shoreline are forecast to increase for the coastal areas of Broome. The 
Broome Coastal Vulnerability Study (CVS. Cardno 2015) was completed for the Shire to identify coastal 
hazard for the Broome townsite and is a key document that underpins the CHRMAP process. Completed 
under the guidelines of the Western Australian Planning Commission State Planning Policy No. 2.6 - State 
Coastal Planning Policy (SPP2.6, WAPC 2013) the CVS determined coastal hazards as a result of either 
coastal erosion or storm surge inundation affecting Broome currently and in future planning periods 2040, 
2070 and 2110. 

To deliver the CHRMAP, Baird Australia led a consultant team comprised of subject specialists in coastal 
engineering, planning, economics and community consultation. The team maintained a strong involvement 
v.ith the Shire throughout the project, supported by an extensive community and stakeholder engagement 
process, which sought input from the Broome community and key stakeholders to shape the CHRMAP 
outcomes (Appendix A). A steering committee led by the Shire and involving key stakeholders was 
established to oversee the project and its delivery. Specialist advice and review was provided through the 
Department of Transport Coastal Management Group and the Department of Planning during the 
CHRMAP development 

The project assessed approximately 30km of the Broome shoreline within ni 
shown on Figure E1. Coastal compartments were as follows: 

1. Cable Beach 

2. Gantheaume Cliffs 

3. ReddeJI Beach 

4. Entrance Point Beach 

5. Simpsons Beach 

6. Town Beach 

7. Broome Town Centre 

8. Dampier Creek Inner 

9. Dampier Creek East 

e coastal compartments a 

1. Cable Beach 
2. Gantheaume Cliffs 
3. Reddell Beach 

Entrance Point 
5. Simpsons Beach 
6. Town Beach 

Broome Town Centre 
8. Dampier Creek Inner 
9. Dampier Creek East 

Figure E.1: Coastal Compartments for CHRMAP 

The CHRMAP process was supported by an extensive community and stakeholder engagement process, 
which was designed to 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 structured CHRMAP 
workshops with community and stakeholders (reported in Appendix A), a series of tasks designed to inform 
the risk management process were undertaken to: 

• identify key coastal infrastructure/assets within each of the coastal compartments that hold economic, 
social and environmental value; 

• discuss consequence scales for the identified coastal hazards; 

• define risk tolerances to the identified coastal hazard risks; and 

• discuss adaptation options that could address the risks. 
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The workshops were used to understand community use of the coastal areas and to have the community 
define coastal assets broacfiy categorised into Economic, Social and Environmental categories For each of 
the assets the community and stakeholders provided a statement to explain their function, service or value 
Coastal hazard as a result of erosion or inundation were considered in terms of their likefihood and 
consequence to develop a risk rating, calculated for future planning periods 2040, 2070 and 2110. 

The risk analysis and evaluation process was completed based on the guidance presented in AS5334-
2013 and WAPC2014 and is presented in this report in Section 5 The evaluation undertakes risk analysis 
for the identified coastal assets and works through prioritising risk management and adaptation strategies 
The outcomes from the communty engagement (Appendix A) and coastal hazard mapping developed for 
the CHRMAP (Append-x B) are combined. Within each of the coastal compartments the foreshore areas 
and the identified assets within are reported in terms of likelihood and consequence and combined in a risk 
matrix to determine a level of risk on a scale of low, medum, high or extreme. A risk tolerance scale 
descnbng actions required to be undertaken to mitigate the highest levels of risk was established based on 
the community and stakeholder engagement 

In Section 6 of the CHRMAP report the coastal adaptation strateges to manage coastal hazard risk are 
determined, incorporating both planning solutions and engineering alternatives The nsk management and 
adaptation hierarchy (WAPC2014) provides a platform for considering risk management through a tiered 
approach that aims to build coastal resilience and maintain flexibTity for future decision makers in coastal 
areas The hierarchy is presented on Figure E-2. 

Avoid 

Planned or / 
managed retreat / 

Accommodate / 
Protect 

Figure E2: Risk Management and Adaptation Hierarchy (WAPC 2014) 

There are four broad categories of potential adaptation options (WAPC 2014): 

1 Avoid avoid new development in areas at risk of coastal hazard, 

2 Planned or Managed Retreat: allow existing development until coastal impacts arise Relocate or 
remove assets within an area identified as likely to be subject to intolerable risk of damage from 
coastal hazards over the planning time frame; 

3 Accommodate If sufficient justification can be provided for not avoiding development of land that 
is at risk from coastal hazards then Accommodation adaptation measures should be provided that 
suitably address the identified risks. Can involve design and/or management strateges that render 
the risks from the identified coastal hazards acceptable for example design of assets to withstand 
the impact of coastal hazard, and 

4 Protect where sufficient justification can be provided for not avoiding the use or development of 
land that is at risk from coastal hazards and accommodation measures alone cannot adequately 
address the risks from coastal hazards then coastal protection works may be proposed where 
there is a need to preserve the foreshore reserve, pubic access and pubic safety, property and 
infrastructure that is not expendabe. 

Generally, as risk management and adaptation options are selected further down the hierarchy (from 
avoidng areas at risk to protecting development from those risks), future adaptation options will diminish 
and the coastal resilience to future coastal hazard reduces. The category of 'Avoid* allows the greatest 
flexibility for future coastal decision making, down to 'Protect' which offers the least flexibility. 

The coastal hazard identified within each of the coastal compartments of Broome has been considered 
within the risk management and adaptation hierarchy through a process that has involved the application 
of WAPC and SPP2.6 requirements, and which has been guided from discussions with stakeholders and 
the community in the community engagement workshops. Adaptation responses can vary within coastal 
compartments, and in many instances a range of complementary adaptation responses that mitigate the 
coastal risk are recommended. 

In key compartments. Cabe Beach, Town Beach and Broome Town Centre, the risk management and 
adaptation options have been evaluated in the most detail and economic evaluation of adaptation options 
inducing cost benefit analysis of alternatives (CBA) is reported The key findings for these coastal 
compartments is summarised here: 

• The value of Cabe Beach and associated tourism infrastructure to Broome's economy and community 
supports the need for a Protect option to be adopted for the main tourist hub of Cabe Beach. Further 
studes on a coastal protection option for up to 500m of the main foreshore area is recommended by 
the CHRMAP. This wJI require a delated erodiblity study to determine the underlying geotechnica) 
properties of the foreshore beneath the dune; 

• For Town Beach, the large local residential population adjoining its shoreline, coupled with the mix of 
short term accommodation options in the area inducing the Roebuck Bay caravan paik place a high 
value on the beach and its foreshore areas, which attracts significant tourist numbers particularly 
during viewing of the 'staircase to the moon' phenomenon. The need for coastal protection along the 
erodng pndan diff north of old jetty area has been acknowledged by the Shire and construction of a 
coastal revetment is planned for 2018-19. The Protect option in this location is fully supported by the 
CHRMAP, 

• The mitigation of the identified coastal inundation risk and erosion risk for the Chinatown peninsula 
was the focus of the CHRMAP in workshops held with community and stakeholders, a process which 
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ultimately led to a coastal adaptation recommendation of Protect for the Chinatown peninsula To 
protect Chinatown a coastal protection structure that can mitigate coastal floodng from storm tide as 
well as provide erosion protection is required around the Chinatown peninsula The format of this 
structural sbution and the critical considerations for the timing of its construction has been reported in 
the CHRMAP, with concept designs and costings assessed through CBA and 

• Chinatown is Broome's commercial business hub and is susceptibe to inundation as a result of storm 
tide inundation, due to its low lying topography. At present the land level of the Chinatown peninsula is 
abe to hold back storm tide level to withstand approximately a 1 in 100yr event Under projected sea 
level rise, this level of storm tide risk increases rapidy and by 2070 the Chinatown area of the 
peninsula would flood under the general tide regime and would need to have a coastal protection 
structure in place to provide protection against flooding from the general tides alone. The outcomes of 
the CBA presented in this report indcate that the coastal protection structure could deliver a net benefit 
within 20 years (2037) depending on the assumed construction costs. 

The adaptation approaches are summarised for all coastal compartments on Tabe E. 1. 

Table E.1: CHRMAP Adaptation Strategy by Coastal Compartment 

Compartment 
Adaptation Strategy Recommendations 

For areas north and south of central lours! area 

Planning Approach 

• Avoid Any future planning approaches veil need to be sled landward of the identified 
2110 planning period coastal erosion hazard 

For central section (Surf Club. Zanders cafe. Amphitheatre etc) 

Recommendations 

• Further studes on a coastal protection option for up lo 500m of the main foreshore area 
is recommended and supported through the CHRMAP wth a view to adopting a Protect 
strategy for this section of coast. WJI reqiire a deiaied erodMty study to determine the 
underlying geoiechnical properties of the foreshore beneath the dune Fc'tawing the 
erodiWty assessment, requirement for concept engineering, consultation with communty 
Z stakeholders and further economic analysis of option's 

Planning Approach (general) 

• Avoid further development of vacant land within the identified coastal erosion hazard 
area for areas north and south of the central tourist hub; 

• Planned / M anaged Ret real Existing assets located on land prone to coastal erosion 
within the 2110 planning timeframe for tend not proposed to be protected by a seawall; 

• Accommodate Land uses exempted by Part 7 of SPP26 Schedule 1 eg Community 
use of foreshore 

Planning Approach for areas behind a coastal protection structure (type of coastal protection, 
a'ignment and timing to be confirmed in fohre studies) 

• Protect Existing assets through a coastal protection structure 

Shire Structures 

• Managed Retreat for current structures and properties within the erosion hazard area. 

Plana rig Approach 

Avoid further development within the identified 2110 coastal erosion hazard on vacant 

Gantheaume Cliffs . Accommodate, Managed Retreat for existing assets located on land prone lo coastal 
erosion wtihm the 2110 planning timeframe (eg Broome Turf Club). 

Shire Structures in foreshore areas 

Managed Retreat for coastal structures and roads 

Planning Approach 

Avoid further development within the identified 2110 coastal erosion hazard on vacant 

Accommodate, Managed Retreat for existing assets located on land prone to coastal 
erosion vritNn the 2110 planning timeframe 

Shire Structures in foreshore areas 

Managed Retreat for coastal structures and roads. 

Recommendations 

Recommended the Kimberiey Port Authority undertake a delated ercdiW.ty study to 
determrie the underlying gectechrical properties of the foreshore area. 

Plannrig Approach 

Avoid further development within the identified 2110 coastal erosion hazard on vacant 

Accommodate, Managed Retreat for existing assets located on fond prone to coastal 
erosion within the 2110 p'anning timeframe. 

Shire Structures in foreshore areas 

Managed Retreat for coastal structures and roads 

fonring Approach 

Avoid further development vwthm the idertired 2110 coastal erosion hazard on vacant 

Accommodate, Managed Retreat for existing assets located on fond prone to coastal 
erosion within the 2110 planning timeframe 

hire Structures in foreshore areas 

Managed Retreat for coastal structures 

teccm mendations 

Further stud es on construction of the Town Beach revetment (engineering, 
environmental and local stakeholder issues). 

Develop an appropriate Emergency Response Plan for the Roebuck Bay caravan park; 

Undertake a foreshore management plan, and 

Investgate remediation of the dune in front of the properties in Demco Drive 

fanning Approach 

Accommodate developable land located on land prone to coastal erosion within the 
2110 planning timeframe: 

Accommodate Land uses exempted by Part 7 of SPP26 Schedule 1 eg Community 
use of foreshore, and 
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• Protect Existing assets through a coastal protection structure for areas landward of the 
planned revetment / seawall north of old jetty area. 

Shire Structures in foreshore areas 

• Managed Retreat for minor structures within the erosion hazard area; 

• Accommodate for minor structures in the defned storm surge inundation area; and 

• Protect Sh're assets covered by the revetment / seawall at the eroding Pindan Cliff north 
of Old Jetty Groyne (Pioneer Cemetery, foreshore area in Town Beach Reserve). 

Recommendations 

• A coastal protection structure to Protect Chinatown pen nsufa providing storm surge 
immunity and coastal erosion protection is supported through CHRMAP. Further studies 
required to determine type, alignment and timing. At latest the structure is assumed to be 
constructed for the 2070 planning period; and 

Planning Approach 

Accommodate developable land located on land prone to coastal erosion within the 
2110 planning timeframe; 

Accommodate land prone to storm surge flooding through Special Control Area and 
specific requirements for planning approval of properties within the defined storm surge 
inundation area; and 

Accommodate Land uses exempted by Part 7 of SPP26 Schedule 1 eg Community 
use of foreshore 

For areas within the Chinatown peninsula 

Protect Existing assets. 

Shire Structures in foreshore areas 

Managed Retreat for minor structures within the erosion hazard area; and 

Accommodate for minor structures in the defined storm surge inundation area. 

Planning Approach 

Avoid further development within the identified 2110 coastal erosion hazard on vacant 

Accommodate land prone to storm surge flooding, through Special Control Area and 
specific requirements for planning approval of properties within. 

Shire Structures in foreshore areas 

Managed Retreat for minor structures and properties within the erosion hazard area; and 

Accommodate for minor structures in the defned storm surge inundation area 

Planning Approach 

Avoid further development within the identified 2110 coastal erosion hazard on vacant 

Avoid land prone to storm surge flooding. 

Sh're Structures in foreshore areas 

Managed Retreat for minor structures and properties within the erosion hazard area; and 

Accommodate for minor structures in the defined storm surge inundation area. 

A Scheme Amendment to insert a Special Control Area (SCA) covering all properties impacted by coastal 
hazards to the year 2110 (as defined through the CVS) is currently under consideration from the West 
Australian Planning Commission (WAPC). The CHRMAP supports the SCA by providing detailed 
assessment of the coastal hazard risk for properties within the SCA extents. 

For properties identified as being at risk of coastal erosion in the SCA, the CHRMAP adaptation responses 
are summarised by coastal compartment in Table E1 and discussed in detail in Section 6 of the main 
report with the following noted 

• In approving development on land identified as prone to coastal processes within the planning 
timeframe, the Shire may be inclined to impose condti'ons on the planning approval seeking the 
applicant indemnify the Shire against future actions, daims, demands or costs. For accommodation of 
erosion, Section 70A notifications are recommended to be placed on the titles of all lots at risk of 
coastal processes as a condition of planning approval, and this is an accepted practice recognised 
within SPP 26. Planning instruments that can be used for indemnification are discussed in Section 
2.13 of this report; and 

• As part of adaptation approaches, the right for individual landowners to construct coastal defences is 
ctscussed in Section 2.12. It is recommended that the Shire develop a local planning policy relating to 
the construction of private seawalls, that would address matters relating to ongoing maintenance 
responsibilities, liability, public access and safety and ongoing monitoring requirements. 

Properties identified as being at risk of storm surge inundation in the SCA are located in coastal 
compartments 6 to 9 incorporating the areas Town Beach, Broome Central (Chinatown) and Dampier 
Creek. Mitigation of storm surge risk in these areas is detailed in the CHRMAP and will be controlled 
through planning measures delated in Section 6.10 under an accommodate approach. 

For properties identified as affected by coastal inundation in the SCA there are two general categories of 
inundation response. 

• Tier 1: Properties within the SCA and with a lot level less than 7m AHD 
Highest category of risk. Lot levels are below the SPP26, SOOyr ARI storm tide peak for 2110 

• Tier 2 Properties within the SCA with a lot level greater than 7m AHD 
Lower category of risk. Lot levels are above the SPP2.6, SOOyr ARI storm tide peak for 2110 

Tier 1 affected properties would be informed of the storm surge inundation flood height that would occur in 
the design SOOyr ARI storm surge scenario. Depending on the depth of flooding on the property a range of 
adaptation measures to accommodate the risk would apply for development as outlined on Table E.2 

Properties identified as Tier 2 are at risk of secondary inundation from catchment based rainfall that is held 
up by storm tide level in Dampier Creek. For planning considerations, it is recommended that local 
drainage adopt the 2110 storm tide level (7m AHD) as a tail water condition in runoff considerations. 
Development must consider the management of runoff such that increased flooding to surrounding areas 
under the assumed tail water condtion is minimised. 
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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 

500mm -1 metre 

1 metre-2 metre 

Raise the height of the finished floor level for all habitable rooms (dwellings) or 
net lettable area for commercial / retail / community buildings 500mm above 
the identified storm surge level' through either 

Filling of the land; or 
Structural / buildng design response (i.e Elevated 'Queenslanderi style 
housing); or 
A combination of fin/retaining and stilt construction. 

Raise the height of the finished floor level for all habitable rooms (dwellings) or 
net lettable area for commercial / retail / community buildings 500mm above 
the identified storm surge level' through either 

Filling of the land2; or 
Structural / buildng design response (i.e Elevated 'Queenslander* style 
housing); or 
A combination of fill/retaining (to a maximum of 0.5m) and stilt 
construction. 

Raise the height of the finished floor level for all habitable rooms (dwellings) or 
+ net lettable area for commercial / retail / community buildngs 500mm above 

the identified storm surge level' through a structural / building design response 
(i.e. Elevated 'Queenslander1 style housing); or 

• A combination of fill / retaining (to a maximum of 0.5m) and stilt construction. 

1. SOCtnm A'-V.vanco recommended based on DoVV 2016. 
2. FEng of the sio bet.veen 500mm and 1 metre above natural gromd level would need to be considered on a case-by-case bass. 

Developers \vouti need to demonstrate that the approach v.oiid not have a detrimental impact on the amenty of adoring 
properties or the amenty of the locally generaty. 

Further information on design flood levels and bidding design examples are presented in Section 6.10 of 
the CHRMAP to demonstrate design considerations for buildings and preferred construction materials to 
be used in flood prone areas. 

The implementation of the CHRMAP is outlined in Section 7 of the CHRMAP report Implementation will be 
the responsibility of the Shire of Broome, with support from Yawuru and the Department of Parks and 
Wildlife in regards to monitoring activities within the Yawuru Conservation Estate. 

The CHRMAP is to be supported by a monitoring program that has been presented in Section 8 with a 
nominal commencement date of 2018. The monitoring program and potential sources offuncfing have 
been outlined. The focus of the monitoring will be to support the CHRMAP objectives and build the 
understanding of Broome's coastal areas to inform future revisions of the CHRMAP document This would 

Innovation Engineered. 

look to build 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 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 current policy. It is important to note the CHRMAP 
is an ongoing process that will be reviewed approximately every five years, over which time any updates to 
the understanding of coastal hazard risk for Broome or changes to planning policies in Western Australia 
would need to be considered. Where new information or methods become available that significantly 
modfy the understanding of the coastal hazards, then adaptation approaches within coastal compartments 
would need to be reviewed through the CHRMAP hierarchy, as part of the ongoing monitoring and review 
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