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CHAS guidelines - phases

PHASE 1: Stakeholder communication and 

engagement plan

PHASE 2: Scoping coastal hazard issues 

PHASE 3: Hazard mapping

PHASE 4: Stocktaking of assets

PHASE 5: Risk assessment

PHASE 6: Adaptation options

PHASE 7: MCA/CBA

PHASE 8: implementation and review



Phase 6
Identify potential 
adaptation options



Phase 6: adaptation options

• Plan over multiple time horizons or scenarios, and 

adopt flexible management options that are adjusted 

over time 

Overarching Principles



Phase 6: adaptation options

• Identify and evaluate potential adaptation options to 

reduce or eliminate risk identified in Phase 5

Purpose



Minimum requirements

Phase 6: adaptation options

• Identify range of options 

• Avoid – develop in low risk areas

• Retreat – relocate, building setbacks

• Accommodate – retrofit buildings

• Defend – increase buffers, increase 

awareness

Staging adaptation responses



Minimum requirements

Phase 6: adaptation options

• Hold a workshop of key stakeholders to: 

• identify existing policies, procedures and 

management measures 

• identify resulting changes to risk to current 

assets

• provide input to practical application, 

acceptability and appropriateness



Minimum requirements

Phase 6: adaptation options

• Select adaptation options from The Compendium 

or other source

• Adopt a screening methodology using a minimum 

assessment criteria of:
• Benefits
• feasibility and legality
• Costs
• adverse impacts (environmental, social and 

economic).



Minimum requirements

Phase 6: adaptation options

• Prepare adaptation options document which:
• identifies broad categories for each locality and/ or key asset
• informs more detailed stakeholder-driven socio- economic 

appraisal
- a description of the selected adaptation options for each 

location and/or asset, including estimated high level costs 
- a photo or diagram of the option at work
- assessment of its effectiveness in dealing with coastal 

hazards
- interaction with other adaptation options and risk of 

unintended consequences



Leading practice

Phase 6: adaptation options

Prioritise selection of options according to this 

hierarchy:

1. Avoid placing new assets into hazard areas

2. Build resilience by protecting/restoring natural 

coastal ecosystems

3. Build community resilience

4. Adapt existing and future assets to accommodate 

identified coastal risks

5. Defend existing assets to the impacts of a defined 

event/s.



Leading practice

Phase 6: adaptation options

The Compendium has been prepared specifically to 

provide guidance. It includes:

• a technical description of the options
• positives and negatives of each option
• failure risks
• estimated costs (in 2012 monetary value) and other 

considerations

The Compendium groups coastal hazard adaptation options 
into 4 themes to assist in identifying and evaluating 
potential response options.

Need to consider “adaptation pathway” approach.



Leading practice

Phase 6: adaptation options

• Not all options are covered in The Compendium
• The internal workshop and the output document should identify 

other types of options to address:
• Risk to services, natural resources and values 
• Education and awareness programs or other social 

programs
• The resilience of essential services
• Planning instruments that avoid increasing future risk -

avoidance will generally be the most cost-effective long 
term response in undeveloped or rural areas.



Leading practice

Phase 6: adaptation options

Limitations:
• more detailed information is needed to provide a 

meaningful assessment
• care is needed to reject only those options which 

could not possibly work at the site and rely on the 
more detailed option analysis

• screening will require expert opinions including 
from coastal engineers and planners

• a workshop environment is required to properly 
discuss and integrate the opinions



Leading practice

Phase 6: adaptation options

For coastal engineering options, the Engineers Australia 
(2012a) guidelines provide a useful structured framework for 
the selection of options:
• identify  range  of  suitable  adaptation  options
• planning and/or protection/amelioration options
• prepare a schedule for implementation of adaptation 

options, particularly if a staged development is being 
considered including preliminary short-term works

• undertake sensitivity analysis for key climate/process 
changes for each preferred option 

• select preferred option/suite of options.

A conceptual design process is recommended



Leading practice

Phase 6: adaptation options

The identification and selection of adaptation options should be 
mindful of the risks of maladaptation, where the social and 
environmental costs of the adaptation are higher than the actual 
benefits. In particular, adaptation options should:
• take into account the level of uncertainty of the hazard they 

are designed to address
• consider the system as a whole and possible negative 

unintended consequences of adaptation action for the overall 
system.



Adaptation Options



Dune construction and regeneration



▪ Wind fences; 

▪ Vegetation;

▪ Management of beach 

access; and 

▪ Reconstruction and/or 

reinforcement. 



Dune construction and regeneration



Wetland restoration



Wetland restoration



Breakwaters



Detached breakwaters



Artificial reefs



Artificial reefs

Phase 6: adaptation options



Effectiveness for Climate Change Adaptation

▪ Need for retro-fitting existing breakwaters

▪ Climate change may alter the role in beach and shoreline stabilisation

▪ Crest freeboard

▪ New armour stability

▪ Cost of upgrades



Groynes and artificial headlands



Groynes



Sea dykes and levees





Coastal Flooding & Overtopping 

▪ Levees or flood barriers

▪ Raising development level over time

▪ Resilient and adaptive buildings



Seawalls



Seawalls



Seawalls 



Buried seawall beneath sacrificial dune Dixon 
Park - eroded and protected





❖ Retreat / Allow erosion to occur 

❖ Reduce exposure by increasing upper beach 

volume (i.e. nourishment and other coastal 

protection works)

❖ Accommodate higher level of damage over 

time and ensure maintenance occurs

❖ Adapt existing seawall design

❖ Re-construct seawall

Possible Seawall Responses to 
Climate Change



Adapting existing seawall design

❖ Place additional layer of large armour units on face of seawall, enhancing 

stability of armour units

❖ Place additional rock at the crest to increase crest level or crest width, 

reducing overtopping damage

❖ Place additional rock as a flexible toe to accommodate additional scour. 

Include placement of secondary armour and filter layers as part of the toe 

to reduce potential for liquefaction.

Flexible toe

Raise crest



❑ With increased design waves and higher water levels, over-topping of the crest and 

safety of people and equipment is increasingly important. Raising the crest to 

compensate may not always be practical, and the use of crest wave deflectors and/or 

wave absorption devices may need to be considered.

❑ Overall the costs of modifying or replacing existing structures will be high, with Townend

and Burgess (2004) estimating increases in the annual costs of such actions ranging 

from 150% to 400% depending on the future scenario .

Adapting Seawall Design



Re-construct seawall

❖ Utilise best practice design and incorporate elements which allow for 

future maintenance and design adaptation.

❖ Use larger primary armour to enhance the stability of armour units.

❖ Increase notional permeability of seawall by modifying secondary armour 

and filter layers to enhance the stability of armour units by increasing 

wave dissipation and reducing reflection.

❖ Incorporate a higher or wider crest to reduce overtopping damage.

❖ Found toe to anticipated scour depth or incorporate a flexible toe detail to 

accommodate additional scour. 



Gold Coast Seawall

2014 proposed ‘concept’ design1970 C.O.G. design



Beach nourishment



Beach nourishment



Beach Nourishment

▪ Gold Coast Strategy = 

Seawalls + nourishment



Effectiveness for Adaptation

▪ Most seawalls are upgradable

▪ Increased wave climate – larger armour

▪ Sea level rise – increase height and width

▪ New structures – adequate design

▪ Nourishment

▪ Bruun Rule, longshore transport, wave climate ??

▪ Groynes

▪ Increased structural capacity and dimensions

▪ Landward extension

▪ Profile response and trapping



Storm surge barriers



Storm surge barriers



Emerging Technology and Novel Approaches 



Natural Defences 



Beach Groundwater Manipulation



Wave Energy Converters 

▪ Point absorbers;

▪ Terminators; and

▪ Attenuators.



Building retrofitting & design



Raise land levels



Development setbacks/easements



Development setbacks/easements



Land purchase or swap



Change land use



Raise awareness



Warning systems/alerts



Decision making tool



Adaptation Options 
Challenges



Asset anchoring

• Critical infrastructure tends to be expensive and long-lived

• Located near the coast

• Response to extreme events tends to be coastal defence

• None relocated as yet

Acknowledgement: Mark Gibbs



Acknowledgement: Mark Gibbs

• Prioritise actions according to risk to service, not 

vulnerability or consequence

• Don’t focus on the physical scale

• Value of asset changes with age

• Management actions need to focus on climate change 

residual risk

• Existing infrastructure will already be designed for 

natural hazards – climate change brings marginal 

increase in risk



Acknowledgement: Mark Gibbs

• One-off solutions tend to be preferred – leading to hard 

engineering options

• Seawalls become the most cost-effective option for high 

economic intensity development

• Policy lock 

• Active adaptive management requires multiple 

management practices in parallel



• Retreat

• High economic development – high cost

• Small settlements – compensation - “Estate planning”



Gold Coast
Beach Management



A hazard adaption strategy might includes a combination of: 

❖ Allow erosion to occur naturally in undeveloped areas (no seawalls)

❖ Undertake beach nourishment (with stabilising coastal structures where 
required) to continue to provide a usable beach and an adequate sandy buffer 
seaward of the seawall.

❖ Adapt existing seawalls (preferred over re-building given length of wall 
presently completed) to withstand expected conditions with an acceptable 
damage level.  Adapted design to reflect location-specific vulnerability. 

❖ Regular design review to reduce impact of uncertainty on design process.
❖ Actual characteristics of future climate & updated predictions
❖ Actual changes to protective capacity of the beach over time



Gold Coast

2 main approaches to managing beach erosion
• Last line of defence – Seawall 
• Maintain beach width with nourishment



Nourishment



Gold Coast Beach 
Nourishment Totals

Palm Beach: 
2.3 mil m3 



Gold Coast - Narrowneck

1996

2002

2010
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2010
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Northern Gold Coast Beach Protection Strategy

◼ Award-winning

◼ Local concept, investigation, design, 
manufacture, construction, monitoring

◼ Beach width maintained

◼ Diverse ecosystem

◼ Recreational function

◼ Simple maintenance



• Reef construction commenced in August 1999 
and concluded in December 2000

• The geo-textile bags were placed with a split-
hull hopper dredge

• The reef is 450m long, 205m wide, and in 
depths of water up to 10m below Lowest 
Astronomical Tide

Northern Gold Coast Beach Protection Strategy



References:
• Gibbs, M.T. (2013), Asset anchoring as a constraint to sea level adaptation, Ocean & Coastal Management, 85, 119-123.
• Gibbs, M.T. (2015), Guiding principles for infrastructure climate change risk and adaptation studies, Civil Engineering 

and Environmental Systems,32:3, 206-215.
• Gibbs, M.T. (2015), Pitfalls in developing coastal climate adaptation responses, Climate Risk Management, 8, 1-8.

• Gibbs, M.T. (2016), Why is coastal retreat so hard to implement? Understanding the political risk of coastal adaptation 
pathways, Ocean & Coastal Management, 130, 107-114.

• https://planning.dilgp.qld.gov.au/planning/better-planning/state-planning

• http://www.dilgp.qld.gov.au/planning/development-assessment/state-development-assessment-provisions.html

• www.qcoast2100.com.au/

• DEHP (2013) Coastal hazard technical guideline determining coastal hazard areas. 

• DEHP Coastal hazard maps. https://www.ehp.qld.gov.au/ coastal/management/maps/ 

• DISITI (2012), Storm tide study comparison - State-wide storm tide probability hazard mapping. Draft Queensland 
Government Document available on request. 

• DNRM (2001), Queensland climate change and community vulnerability to tropical cyclones: ocean hazards assessment 
(1999-2004), Queensland Government. https://www.longpaddock.qld.gov.au/about/publications/ 
pdf/climatechange/vulnerabilitytotropicalcyclones/stage1/ FullReportLowRes.pdf

• https://coastadapt.com.au/

• https://www.terranova.org.au/repository/seqcari

• https://www.townsville.qld.gov.au/__data/assets/pdf_file/0015/7035/Coastal_Hazard_Adaptation_Options.pdf

https://planning.dilgp.qld.gov.au/planning/better-planning/state-planning
http://www.dilgp.qld.gov.au/planning/development-assessment/state-development-assessment-provisions.html
http://www.qcoast2100.com.au/
https://coastadapt.com.au/
https://www.terranova.org.au/repository/seqcari


Thank you


