
Pacific Region Infrastructure 
Facility 

Developing Guidance on Managing 
Coastal Protection Structures 
in Pacific Island Countries

Dr Tom Shand

Dr Eddie Beetham

James Lewis

1



Presentation Outline

• Coastal processes and hazards in Pacific Islands 
Countries – why protection works may be needed

• Responses to coastal hazards in PICs – what is 
being done 

• Management of coastal protection works as assets  
- Why guidance is needed

• PRIF Guidance overview – Using the guidance 
• Assessing condition and performance
• Assessing effects 
• Assessing risk
• Response selection

• Guidance release and training
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Pacific Island Coasts
Coastal protection structures exist because:

1. Coastal land is valued and a focal point for 
development in the Pacific.

Majuro, 
Marshall Islands

• Lifeline infrastructure
• Transport networks
• Community
• Valued landscapes and ecosystems 

Natural features that regulate coastal hazards
• Coral reefs, sand dunes, wetlands 

Suva, Fiji

2. Coastal processes and environmental change 
pose a hazard to coastal land and assets. 

• Erosion
• Inundation
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Types of coastline in the Pacific Islands

Reef top Islands (including atoll islands)

Barrier reef / harbour coast

Fringing reef beaches

Valley shorelines 

Key coastal features:
• Exposure
• Sediment supply
• Ecosystem 
• Underlying geology
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Coastal Hazards: Inundation

Typical mean sea level and 
tidal range

High tide with ENSO sea level 
anomaly 

High tide with storm surge

Reef

Ocean sideLagoon side

Island

Key processes:
• Mean sea level

• Tide

• Climate oscillations

• Storm surge

• Wave effects

Funafuti Tuvalu

Rarotonga, 2022

https://theprif.org/sites/theprif.org/files/documents/PRIF_SLR-Report_DigitalV2.pdf
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Coastal hazards: Erosion
Samoa, 2024
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Factors influencing coastal hazards
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Impacts of coastal hazards

• Loss of land
• Damage to buildings
• Damage to food and water supply
• Damage to infrastructure
• Disruption to services and 

movement 
• Impacts on community, amenity 

and cultural values 
• Safety of people 

Fiji, 2023

Majuro 2024
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Responses to coastal hazards

• Non-intervention
A non-intervention or “do nothing” option 
allows natural coastal processes to 
proceed without interference
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Responses to coastal hazards

• Non-intervention
• Avoid
Avoiding coastal erosion hazards primarily involves 
planning measures which prevent people and assets 
from being exposed to coastal hazards
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Responses to coastal hazards

• Non-intervention
• Avoid
• Nature-based
Nature-based solutions aim to protect the 
shoreline from coastal hazards by replicating 
natural processes and/or by maintaining 
healthy ecosystems
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Responses to coastal hazards

• Non-intervention
• Avoid
• Nature-based
• Accommodate
Accommodating coastal hazards              
enables the ongoing use of coastal                      
land by modifying existing assets/ 
developments or designing new 
developments to accommodate 
coastal hazards
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Responses to coastal hazards

• Non-intervention
• Avoid
• Nature-based
• Accommodate
• Retreat
Managed retreat applies to existing development 
and involves moving assets, infrastructure or 
people and activities away from areas which are 
susceptible to coastal hazards. 
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Responses to coastal hazards

• Non-intervention
• Avoid
• Nature-based
• Accommodate
• Retreat
• Protect
Coastal protections are implemented when a 
decision is made to invest in defending coastal land 
or coastal assets over the short to medium term. 
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Responses to coastal hazards
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Typical failure mechanisms

• Toe erosion
Where the level of the beach or foreshore 
in front the structure drops below the 
footing of the structure, causing the wall to 
subside and/or collapse into the hole. 
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Typical failure mechanisms

• Toe erosion
• Structural degradation
Degradation to the face of rigid seawalls 
or access steps, or the concrete cap or 
crown wall including corrosion, abrasion, 
cracking, spalling. Over time may lead to 
loss of strength in the wall and eventual 
collapse or loss of internal material.
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Typical failure mechanisms

• Toe erosion
• Structural degradation
• Armour damage
Damage of individual 
units/rocks/bags within a 
revetment. May be due to poor 
rock or armour unit quality, poor 
placement or interlocking causing 
rocking, or due to incorrect filling 
or placement of geotextile 
containers or vandalism.
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Typical failure mechanisms

• Toe erosion
• Structural degradation
• Armour damage
• Armour displacement
Displacement or loss of individual 
units within a revetment. May be 
due to undersize or incorrectly 
placed rock or armour.
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Typical failure mechanisms

• Toe erosion
• Structural degradation
• Armour damage
• Armour displacement
• Geotechnical failures
Failures associated with movement of the 
structure on the ground below including 
settlement (sinking into the ground), 
outward rotation (where the crest rotates 
out), or slip circle failures (where the toe 
rotates out).
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Typical failure mechanisms

• Toe erosion
• Structural degradation
• Armour damage
• Armour displacement
• Geotechnical failures
• Loss of internal materials
Loss of materials from within or behind the 
structure due to piping and/or failure of 
the geotextile causing a lowering of land 
levels at and behind the structure crest 
and/or the structure to slump or crack
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Typical failure mechanisms

• Toe erosion
• Structural degradation
• Armour damage
• Armour displacement
• Geotechnical failures
• Loss of internal materials
• Crest damage
Damage to the crest of the structure 
and backshore caused generally by 
wave overtopping resulting in scour  
and potential collapse of the crest.
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Typical failure mechanisms

• Toe erosion
• Structural degradation
• Armour damage
• Armour displacement
• Geotechnical failures
• Loss of internal materials
• Crest damage
• Outflanking and end erosion
Erosion adjacent to a structure which may be exacerbated by turbulence at the structure ends 
causing the structure to be ‘outflanked’ with loss of support behind the structure and collapse
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Management of coastal protection works as assets 

• What is asset management? 
• Occurs following asset handover and continues over the 

design life
• Ensuring 

• the structure is performing as intended
• is maintained in good order to meet or exceed its 

intended design life
• is then replaced or upgraded without placing the asset 

that it protects at risk (i.e., through failure and unplanned 
replacement)

• If you own it – look after it.

3 - 6 
months

6 - 12 
months

1 - 2 years

20 – 50 
years
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Management of coastal protection works as assets 

• What is asset management? 
• Why is it important for coastal structures (in the Pacific)?

• The coastline is (or can be) high energy
• The coastline is dynamic and non-stationary 
• The environment is changing 
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Management of coastal protection works as assets 

• What is asset management? 
• Why is it important for coastal structures (in the Pacific)?

• The coastline is (or can be) high energy
• The coastline is dynamic and non-stationary 
• The environment is changing 
• Structures are often constructed 

using what is available rather than                                                    
what is required
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Management of coastal protection works as assets 

• What is asset management? 
• Why is it important for coastal structures (in the Pacific)?

• The coastline is (or can be) high energy
• The coastline is dynamic and non-stationary 
• The environment is changing 
• Structures are often constructed 

using what is available rather than 
what is required

• Coastal structures are expensive. 
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Management of coastal protection works as assets 

• What is asset management? 
• Why is it important for coastal structures (in the Pacific)?

• The coastline is (or can be) high energy
• The coastline is dynamic and non-stationary 
• The environment is changing 
• Structures are often constructed 

using what is available rather than 
what is required

• Coastal structures are expensive. 

Time = $$
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Management of coastal protection works as assets 

• What is asset management? 
• Why is it important for coastal structures (in the Pacific)?

• The coastline is (or can be) high energy
• The coastline is dynamic and non-stationary 
• The environment is changing 
• Structures are often constructed 

using what is available rather than 
what is required

• Coastal structures are expensive 
• Structures are often protecting communities                        

and critical infrastructure

29



Management of coastal protection works as assets 

• What is asset management? 
• Why is it important for coastal structures (in the Pacific)?
• What currently happens? 

• Wide range of both engineered and non-engineered structures 
• Inspections are undertaken at a range of frequencies, but often 

ad-hoc or following storms/damage
• Asset management databases for coastal protection works are 

not well used 
• Range of guidance available but generally NZ, Aus or European 

– detailed and technical
• Inspections almost always include the condition of the 

structure, less often the effect of the structure on community 
and environment
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PRIF guidance overview 

• There is a need for
• Something local
• Something useable
• Something useful

• Sits between existing 
PRIF guidance
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PRIF guidance overview
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Using the guidance 

• Asset information
• What type of asset, what is it made 

from?
• Where is the structure, 

ocean/lagoon/estuary, is it 
underwater?

• Who owns the asset? 
• How long has it been there?
• What is it supposed to be doing? 
• How important is it?

This information will not change.
It is the basis of the Asset Management 
Database
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Using the guidance 

• Asset information
• Condition of the asset  

• How closely the structure represents 
the as-built or new structure

• Elemental assessment
• Condition rating A - E
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Using the guidance 

• Asset information
• Condition of the asset  
• Performance of the asset 

• Is it performing as intended?
• Performance rating A - E 
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Using the guidance 

• Asset information
• Condition of the asset  
• Performance of the asset 
• Effects of the asset  

• Effects on communities
• Effects on the environment 
• Positive as well as negative
• Are these intolerable?
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Using the guidance 

• Asset information
• Condition of the asset  
• Performance of the asset 
• Effects of the asset  
• Risk 

• Function of the consequence of failure 
and the likelihood of that failure 
occurring
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Using the guidance 

Importance of structure

1: High2:   Medium3: Low

LowVery LowVery LowA – Excellent
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LowLowVery LowB – Good

ModerateModerateLowC – Fair

HighModerateModerateD – Poor

Very HighHighModerateE – Very Poor

Protect or supports vital
infrastructure or key community
asset. Failure will lead to
significant costs or loss of life

Protects or supports small area of
private land or public roads.
Failure will lead to significant costs

Protects or support remote area
of public land or beach. Failure
will lead to moderate/low costs
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Using the guidance 

• Asset information
• Condition of the asset  
• Performance of the asset 
• Effects of the asset  
• Risk
• Response 

• What now? 
• Asset is maintained in good order to meet or exceed its intended 

design life
• Asset is then replaced or upgraded without placing the asset that it 

protects at risk (i.e., through failure and unplanned replacement)
• Is not causing adverse effects people or the environment
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Using the guidance 

• Response options
• Do nothing 

• Increase monitoring frequency 

• More detailed assessment

• Maintain structure

• Repair structure

• Upgrade structure

• Adapt structure 
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Using the guidance 
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Guidance available here
https://www.theprif.org/document/regional/coastal-protection/guidance-
for-managing-coastal-protection-works-pacific-island
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