Coastal hazard adaptation planning
— experiences from QLD and NSW

Climate Council webinar — Thursday 25 November 2021
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Learnings from working alongside QLD
and NSW Councils including:
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Leading practice adaptation

Is framed by:

e State & local government policy context

e Best available science and research

* Lessons from applied contexts around Australia and internationally
* Tailored to local context

Involves all stakeholders — collaboration & co-design.

Things to consider when scoping:

Individual policy contexts
Opportunities to bring in new research
What will work in practice — fit for purpose.

State & local
government policy
context

Adaptation
planning

Applied
context

Research
context



Leading practice adaptation frameworks

National (CoastAdapt)
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12, Establish funding mechanisms and determine governance
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Governance

14. Implementation (not addressed in this project)

15. RevieW (not addressed in this project)



Three pillars for leading practice
coastal hazard adaptation:

1. Engagement
2. Technical
3. Strategic
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1. Engagement — our communities
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Mobilising communities

Shared
responsibility &

. accountability
Major engagement programs

Informed discussion
on hazard mitigation
& management

* Councillors
* Council teams

o : Shared
Local and State agencies understanding of
risk
* Traditional Owners
Shared
* Agency stakeholders understanding of
* Special interest groups 1EEE]
 Community workshops Shared
e Youth ‘ interests,
values
* Development
* Community and stakeholder advisory Things to consider:
groups - Start early
- Allow time

- Have a strategy and be willing to adjust




Discovering

* Knowledge

e Community stewardship

* Adaptation in action

* Motivation to manage and adapt
* Citizen science

* Passion for integrated
catchment-coast and marine
management




Bwldmg energy for the b|gger
picture — what does a resilient

- & coast look like?

Positive messaging & narratives:
Past and future change
Proactive planning
Opportunities in adaptation.




What will a resilient coast look like in the future?

v doc\asad
DU S\on ke

'm,l.‘,ﬂ({u Shvalt
uMy apave
2\ WA 'v\{l[l\\ ““HM

A
SUwua 0w
\I(t'qt i

®oop A
p“"“"{ r:pun[ 7

A e aeshivg ow
B Bty
D

|

NEVT IAD Riie.

(X (=2
_MEMUNGFOL. .
VELETPAED
Cop-¢\POR-S
BORRaN | Water ©°

; still be
waskal ,T’ Sul.'"‘”“b@'

(Ginger)
N Neer e
(=

EovermTion

70 EXISTING
ABroer T ‘ Natore
APovT daimals < -
STOARIIWATER £ e 0 shaped the Su

Please add your



Materials

Positive messaging
Thematic communication
Website

Monthly project updates
Coastal story timelines
Fact sheets

Surveys

Media releases
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Help decide
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Our lifestyle
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Will the Burdekin
coast and lifestyle
you love today be
the same in the
future?

HELP DECIDE

- Complete the Our Coast Our Lifestyle survey

- Share your coastal knowledge, photos and stories Burdekin Shire Council
- Find out how to connect with us PO Box 974

5 145 Young Street
burdekin.gld.gov.au (click on the Our Coast Our Lifestyle icon) Ayr Qld 4807

ourcoast@burdekin.qld.gov.au Ph: 07 4783 9800

Queensland BN A :
QCozstrer ﬁsgvemme':" LGAQ glluvium 5% NCECONOMICS




Themed outcomes

Community

(and organisations)

Enables:

Shared visioning
Reporting back

Platform to inform risk and adaptation

Recreation

Planning
(and built form)
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2. Technical investigations: Coastal hazards & risk




Coastal hazard exposure

* Coastal hazard areas
* Erosion prone areas
* Storm tide inundation
* Tidal inundation due to sea level rise
* Other.

Multiple planning horizons (e.g. present day to 2100)

Multiple event probabilities
[ erazio0Likely [0 2100 Likely

EPA 2100 Possible 2100 Possible

Asset data collation — all types of assets

EPA 2100 Rare 2100 Rare

Exposure likelihood

Things to consider:

e State guidelines

* Leading practice requirements

e Spatial data set up

* How technical & strategic come together in later stages

* Flexibility to tailor technical work to provide best value for
Councils



Land,
Transport environmental Planning
infrastructure and cultural scheme zones
assets

Beach and Swileines ane Other

foreshore e infrastructure
facilities .
assets and utilities

R|Sk Assets at risk (high and very high risk)
Paoint Linear
Purpose of risk assessment: ® Beach and foreshore HEE Drainage
© Marine — oads
* To inform understanding of regional scale distribution of B Sewerage B Sewerage
4 Water reticulation m— Water reticulation

current and emerging risk

* To inform (provide the foundation for) strategic adaptation
response

* To be fit for purpose and underpinned by engagement

Risk = Likelihood of exposure x consequence

Consequence

Insignificant Minor Moderate Major Catastrophic
Likely 10% AEP Low Medium High Very high Very high
Possible 1% AEP Low Medium Medium High Very high

Likelihood

Rare 0.2% AEP Low Low Medium Medium High



Consequence

Catastrophic

Major

Moderate

Minor

Insignificant

Infrastructure

Widespread major
damage or loss of
property or
infrastructure with total
value =550 million.

Partial recovery may
take many years.

Major damage or loss of
property or
infrastructure with total
value =510 million.

Full recovery may take
several years.

Moderate - major
damage to property or
infrastructure with total
value =51 million.

Full recovery may take
less than 1 year.

Substantial damage to

properties or
infrastructure

with total value
=$200,000.

Minor damage to
properties or
infrastructure with total
value =550,000.

Economy and growth

Regional economic
decline, widespread
business failure and
impacts on state
ECONOMmy.

Lasting downturn of
local economy with
isolated business
failures and major
impacts on regional
eCconomy.

Significant impacts
on local economy and

minor impacts on
regional economy.

Individually significant
but isolated impacts on
local economy.

Minor short-term
impact on local
economy.

Public safety

Loss of lives
and/or

permanent
disabilities.

Widespread
series injuries/

illnesses.

Isolated series
injuries/
illnesses and/or
multiple minor
injuries/
illnesses.

Minor and
isolated injuries
and illnesses,

MNegligible
injuries or
illnesses.
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Economics Adaptation can

improve economic

/ outcomes

e e oo T T T

------------------ Adaptation improves
~~~~~~~~~~~~~~~~ economic oufcomes
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O Economic value of an asset Benefit of
> 40 + may decline over fime adaptation
L due fo coastal hazard impacts by 2100
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c 1 i
o 20
(9
(T
0 : - Years
present 2020 2060 2100
— No adaptation (base case) Benefit of adaptafion * Valuation

----- With adaptation
* Base case

* Cost-benefit



Economics

Implementing the adaptation approach and actions in the Resilient Coast
Strategic Plan will contribute to avoiding potential economic costs to the
Shire of up to:

PRESENT DAY: BY 2040: BY 2100:

56 million dollars 542 million dollars 5140 million dollars
pPer annum per annum per annum.

Base case: average annual damage costs

1. Damage to public assets - Council
infrastructure, e.q. culverts, roads and
wastewater treatment plants

2. Damage to private bullding assets -
Dwellings in the coastal hazord zone

3. Damage to natural assets - 2.g. Mangroves,
wetlands and coastal forests

4. Loss of production for agriculture - e.g. lost
cane production.




Economics

Average annual damage costs

$180 —
- - Erosion - All ) )
_  AAD apportioned to different
e - - Erosion - Open o
g coast only hazard and localities
w ¥ Erosion -
— l Tidal areas
Stormfide e Split public and private asset
» 1N . __- - inundation .
- x40 21 damages — provides the

foundation for cost sharing
100 S discussions

building assets

- Public assets
- Agricultural
losses

Motural cssets
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yeor

5 milllkon



3. Strategic planning

* Adaptation framework & response

* Adaptation actions

* Implementation




Adaptation framework and response

VISION A RESILIENT COAST FOR DOUGLAS SHIRE

Adaptation Coastal hazard adaptation
response

Monitor Mitigate Transition
Monitor the risk of Actively mitigate the A strategic decision
coastal hazards. risk of coastal hazards | fo transition fo an
Monitor until local through a range of alternative landuse in
frigger levels are adaptation options. some areas. Mifigation

reached to initiate Mitigate until local may be part of the
mifigation. frigger levels are fransition process.
reached to inifiate
fransition.
Adaptation opfions

Things to consider:

e Tailoring our language — how we talk about adaptation
* Roles and responsibilities

e Decision making triggers

* Defined responses, range of actions

Adaptation response

2018 2040 2100

Degarra Monitor Mitigate Mitigate
Cowle Point Maonitor Monitor Maonitor
Cape Tribulation Monitor Mitigate Mitigate
Thornton Beach Mitigate Mitigate Mitigate
Cow Bay and Cape Monitor Monitor Monitor
Kimberley

Wonga Beach Mitigate Mitigate Mitigate™®
Rocky Polnt Mitigate Mitigate Mitigate
Newell Mitigate Mitigate Mitigate®
Cooya Beach Mitigate Mitigate Mitigate®
Port Douglas and Cralgllie Mitigate Mitigate Mitigate®
Pebbly Beach Mitigate Mitigate Mitigate
QOak Beach Mitigate Mitigate Mitigate
Wangeth Monitor Mitigate Mitigate
South of Wangett Monitor Mitigate Mitigate

* A transition response may be appropriate for limited areas within

each locality



Adaptation actions

1. Shire-wide initiatives

«  Community stewardship program
 Growing adaptive capacity

*  Monitoring program

2. Planning updates
 Land use planning
* Disaster management

3. Modifying infrastructure
e Build resilience
e Relocate infrastructure

4. Coastal management and engineering

* Dune protection

 Beach nourishment

e  Structures to assist with sand retention
* Last line of defence structures

e Structures to minimise flooding

FACT SHEET:
COASTAL ADAPTATION

RESILIENT (’9 COAST

DOUGLAS SHIRE COUNCIL

BUILDING A RESILIENT COAST

At the interface of the catchment and ocean, fhe coatal zone
wil confinue fo be prone fo pesiodic impact: fom costal hazords
2uch a3 shorm fide inundafion and thort and long-ferm erosion
procezzes. Az changes %o our cimate occur theze impact: are
expected fo become more severe. Councls and communifies
can work Sogether fo buld the resience of the coastine and
adapt fo change.

A resfient coazt has social, economic and envionmenta
syzhems in place fo aveid, manoge and mifigate the impact

of hazardous event: or dishrbances. Resience ako mears

the abify $o rezpond or reorganize in wayz that maintain fhe
eszential funchion, idenity and value: of a region.

EXAMPLE ADAPTATION OPTIONS

1. Updates fo landuse planning

Update: folanduse plarning may include:

+  Mentifing appropeate crecs for new development
(residential, commercial), and new cificalinfastuchure
{e.g. roads, hezpitak]

-+ Tadoring specific uzes for food and erosion prone
areas (e.g. sporfing fields, open space and parklands,
corzariaton orar]

- Planning for ogriculiure, industry, and ecosystem changes

*  Updating emergency responze pianning.

QCoastzw alluviur

HOW CAN WE ADAPT?

vge ofway: o ~gein the coazial

ze0e.
= Avoid the hazords (or refreat)

- Accommedate change {moderate intervention)
« Hold the ine / defend |majorintervention]

For each of these broad responses there are @ range of
adaptation acfions fhat can be wed to avoid, manage and
rifigate the rzk of coastal hazords. There are:

FACT SHEET:
COASTAL ADAPTATION

EXAMPLE ADAPTATION OPTIONS (CONTINUED)

3. Coastal engineedng
The range 2

SHIRE COUNEIL

RESILIENT (’9 COAST

DOUGLAS SHIRE COUNCIL

SHIRE COUNCIL

Stuctures fo assist with off-shote energy dissipation
Structures can be installed ofishore fo create @ zone where
wave energy will break and dissipate prior %o reaching the
beach. Theze siructures nclude breckwaters and arfiicial reefs.

#o dunes and protecting/enhancing dune vegefation fo
increase the stabiffy of the dunes.

The dune system is the beach's nafural defence to coasiol
hozards. The foredunes dezipate wave energy and protect the
tand behind from impact: of erosion and storm fide. Vegetafion
acres: the dunes irap: wi sand and =

abitty of dunes fo rebuid after storm acivity. Vegetation pians
can be faicred fo each sée, and with consideration of other
need: [e.g. views, access).

Beach i foincrease
#he volume of sand on the beach. Sand can be sourced from

of a - pict
i level of

i o
protection cgainst ercsion and siorm fide leveks.

Beach nourshment has the benefit of providing increazed
protection from coastal hazards whie maintaining the natural
values of the beach and coostine.

Structures to assist with sand retenion

st with resaini E if
areach Jsualy ith beach
and dune maintenance, these sinuchures fypicaly fake the fom of
one v g
sand hansport.
sand moves

towards the groyne. Groynes are fypically made of rock, woed, or
geo-abric bogs.

QCoastzw alluvium

3 < those present along the Dougla:
Shire C y provide this v beaches.

Lastline of defence structures
Structures such az seawalk can be uzed fo profect crifical
asets where other coastal engineering opfion: are not
consdered o be feazbie. Seawals provide an arfficial barrer
between the ocean and adjacent coastal kand, and profect
the coastal asets behind the wall from erozion. Seawal: are
typically made of rock, concrete or gec-fabric bags, and can
be designed as buried revetments or exposed walk.

A seawal iz @ hord barer fo wave energy. Unlike a dune
system, a seawol hes mited copacily fo dzspate (spread out
and absorb] energy when # hits the wall As a result, waves
refract off the seawall and scour sand away from the base (or
toe]. The prezence of @ seawall can often resultin @ complete
loss of the high fide sandy beach. The appropratenes: of
seawall is considered on a site by site basis.

Stuclures to minimise coastal flooding
dykes ond levees tokeep

arfécialy slevated mounds orwals that can be mode of earh,
rock, concrete, gec-iabric bogs or other matercs. The presence

levees can be either par planring
approach, or more permanent features as part of a drainage
network.

® ocurcoast.douglaz.qid.gov.au
@ ourcoast#douglas.qid.gov.ou

ADAPTATION OBJECTIVES INCLUDE TO:

Retain the natural beauty of the
coast

Limit adverse impacts on scenic
amenity

Protect important ecosystems
Protect important rainforests,
vegetation and free canopies
(especially north of the Daintree
River)

Maintain access to the region
Minimise potential impacts on
tourism

Protect significant, protected and
sensitive areas (environment and
biodiversity)

Retain sandy beaches

Maintain access to beach and
assets

Limit impact on assets and
infrastructure (including new
developments) within hazard zone
(particularty south of the Daintree
River)

Retain arable land (cane farming).

These objectives provide a reference
for considering the suitability of
different coastal hazard adaptation
options across the Douglas Shire.



Actions and sequencing informed by Sone protection s
technical, engagement, and economic maintenance

In p uts 2:or;:cﬂon and ‘\yW’ ‘/

maintenance <Sadwind
Open Coast
Eroslon
Dune protectfion and Last line of
maintenance defence siructures Dune profecﬁon & Beach
Dune Profection & Mointenance Baach noursh Buried saawall maintenance Nourishment
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Format of the strategy

5.SHIRE-WIDE
ACTIONS SUMMARY

51 Themes and actons...

RESILIENT COAST STRATEGIC PLAN

CONTENTS

SECTION 1 SECTION 3
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Potential impacts
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engineering options,
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&5 76 7
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63 Wangeti and south of Wanget.
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REFERENCES

SECTION 9

SUPPLEMENTS



Adaptation actions

Council/region-wide initiatives

CoastSnap

community beach monitoring

Gizelle Ghidella

VOLUNTEERS dug dccp )
revegetate one of the world's

Conservation organisation
Daintree Life hosted their firt

Theme

Shire-wide Iinitiatives

1.

Strategic

action no.
1.1 Community

stewardship
program

1.2Knowledge
sharing

1.3Monitoring

Descripfion

Develop
programs and
partnerships

Facilitate
knowi e*‘j_._‘
sharnng an
education on
hazards and

aac:‘tcwor

Monitor changes
n coastal

hazard risk and

r (l

C

adaptation

ffectiveness of

2020 Priority strategic actfions
(completed within 5 - 10 years)

1.1.1 Establish program / ©
1.1.2 E:':r»i sh and implement dune p
nd maintenance program utilisi

C' uncil and volunteers' time
1.1.3 Seek co-funding /

initi
inthatives.

sources for further

1.2.1 identify networks / forums for knowledge
Jhk_rr-._‘ Nn“-ﬂrﬂ ang ex vf‘—"‘f“

1.2.2 Generate communication materials (on
Strategic Plan implementation)

1.2.3 Facilitate

p——r
evenis

1.2.4 Co-ordinate cross-agency information

sharing.
1.2.5 Promote collaborative partnerships fo
pursue initiafives for integrated catchment

and coastal m
coastine)
1.2.6 Promote collabor
pursue mihathv
manne managem

5

1.2.7 P.'C"nc‘.e cross-sector partnerships and

inttintives to & ~
nmatives 1o enhanc

strategic adaptation for agriculture
1.2.8 Promo
improve understanding of future coasta
hazard implications for local native species
and ecosystems, including terrestnal

ater and manne envronments

cross-sector collaboration to

1.3.1 Establish photo point monitoring system
{coast snap or similar) at key areas

1.3.2 Crecte a platform / process
management

1.3.3 Develop monitoring / evaluation metrics
implementaton of achions, and
effectiveness of actions (also a potentia
post-g te student project)

1.3.4 Establish drone survey 1-‘-’:—-«=:fn:r and gerial
imagery) monitoring (ev
other talored monitorin

needed to inform adopti

and the 10-year plannin




Adaptation actions —
by location

WongalBeach

0 15 3km A

Figure 12. Locallty map - Wonga Beach.

Wonga Beach
Adaptation response
Adaptation actions

1. Shire-wide initiatives

2. Planning updates

3. Modifying infrastructure

4. Coastal management and
engineering

4.1 Dune protection and maintenance

4.2 Additional open coast erosion
mifigation works (if required)

4.3 Additional protection from fidal and
storm tide inundation (if required)

Potential average annual
damages from coastal hazards
(to be mitigated)

Present day 2060 2100

Mitigate Mitigate Mitigate*

As per Shire-wide actions

As per Shire-wide actions

Focus action 2.1.2:
Review zoning and development approval conditions for
un-developed land with existing approvals

Focus action 2.1.3:
Clarify implications for future development approvals
and conditions

Focus action 2.1.4:
Develop approach/triggers for a transition response for
targeted areas

As per Shire-wide actions

Focus action 3.1.2:
Promote Resilient homes

As per Shire-wide actions

Implement as part of Shire-wide program

Develop a SEMP and implement

A Lo erosion mitigation works.
Undertake concept design and
N/A implement inundation protection
works
$0.5M $4M $22M

eq areas



Strategy implementation

* Implementation context & adaptive management
* Change management

* Monitoring and evaluation




Key learnings

Reflections on what works well

1.

Communication and engagement:

Engage early, make an ongoing process
Set up partnerships
Seek values / synergies.

Technical investigations:

Aim for leading practice

Create a tailored approach that is fit for purpose
and best value for Council

Understand how the technical work can/will be
informed by engagement

Understand how the technical work can/will
underpin strategic decisions.

Strategic planning

Tailor the adaptation language (strategic response,
actions)

Include Council-wide as well as location specific
actions

Do the economics
Seek partnerships to implement.




And at the end —
celebrate!




