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Presentation QOutline

» 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

e 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.

* Lifeline infrastructure

* Transport networks

*  Community

* Valued landscapes and ecosystems

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

e Erosion
* |nundation

Natural features that regulate coastal hazards
* Coral reefs, sand dunes, wetlands
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Types of coastline in the Pacific Islands

Reef top Islands (including atoll islands) A) Atoll Island B) Fringing reef on a High Island *
Hig’h véicanicisland :
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Key coastal features:

* Exposure

* Sediment supply

* Ecosystem

* Underlying geology
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Coastal Hazards: Inundation

Lagoon side Ocean side

High tide with storm surge

High tide with ENSO sea level

anomaly
Typical mean sea level and

Key processes:

* Mean sea level

* Tide

* Climate oscillations
* Storm surge

* Wave effects
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Figure 3.2: Projected Global Mean Sea Level under Different SSP Baseline Scenarios

25
s Median (medium confidence) 7/
a9l Likely range (medium confidence) 4 SSP5-8.5 -
——— satellite extrapolation s 7 :
T Likely range of extrapolation 3 /§5p3_7_0
(m) 1.5 — —  55P5-8.5 H+ Low confidence 83 percentile - 5=
SSP5-8.5 H+ Low confidence 95" percentile .
1 =
- }
0.5 I
. i e 2150 medium
Historical SSP1-1.9 SSP1-26 | ;). confidence
0 — I projections
1950 2000 2050 2100 2150  (see caption)

https://theprif.org/sites/theprif.org/files/documents/PRIF_SLR-Report DigitalV2.pdf




Coastal hazards: Erosion

Samoa, 2024

Erosion

>, Sediment lost alongshore
[
> oroffshore

Dynamic /
stable
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Factors influencing coastal hazards

Sea levelrise
@’, \\
B

e.g poor condition
coastal structures
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changing sediment flux




Impacts of coastal hazards

* Loss of land

* Damage to buildings

 Damage to food and water supply
e Damage to infrastructure

* Disruption to services and
movement

* I[mpacts on community, amenity
and cultural values

 Safety of people
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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

e 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

e 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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NON-INTERVENTION
Let nature take its course.

NATURE-BASED
Beach nourishment or improving lagoon health

ACCOMMODATE
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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

e 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.

s e e R
- v"ﬂ-wm e S .
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Typical failure mechanisms

e Toe erosion

face cracked or
e Structural degradation Soegps
Exposed

r‘eigr)wforcmg

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

e Toe erosion

 Structural degradation

units broken
or damaged

 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

units

displaced

<
.
~
.
~
.
T\‘%

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
/ slumping

slumping

Toe erosion

Loss of
material

Loss of

Structural degradation materia

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

Collapse of crest
armour

Collapse of
capping

e Toe erosion

Erosion of

Erosion of backshore

 Structural degradation Kaekehors

 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

Increased erosion
at end of structure

Toe erosion

Damage to
seawall end

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

e What is asset management?

e Occurs following asset handover and continues over the
design life

20-50
* Ensuring

years
* the structure is performing as intended

_ _ _ _ _ Hand over @8
* is maintained in good order to meet or exceed its

~ management

Issue
raised

/

Asset

Asset
intended design life

* is then replaced or upgraded without placing the asset

that it protects at risk (i.e., through failure and unplanned ~ 1-2vears \/ 6-12

replacement)
* If you own it — look after it.
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Works

Tender
works

Design and
constructed approvals

3-6
months

Select
option

months
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Management of coastal protection works as assets

e 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

e 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

e 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.

I:| ﬁﬁ |:I Tonkin+Taylor Eﬁﬁ‘ﬂ-ﬁﬂ CI:IC\');E%\L

27




Management of coastal protection works as assets

* What is asset management?

* Why is it important for coastal structures (in the Pacific)?
° The CoaStIIne IS (Or can be) hlgh energy Intended performance, measured by inspection parameter

Low

* The coastline is dynamic and non-station
* The environment is changing

e Structures are often constructed
using what is available rather than
what is required

* Coastal structures are expensive.

Risk of loss of functionality

High 0 —Time t, “\_ Intervention year, £,

—
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Management of coastal protection works as assets

e 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
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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)?

* 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

I:| ﬁﬁ |-'I Tonkin+Taylor Eﬁﬁ‘iﬁ %BXE$AL

30




PRIF guidance overview

Mef or

Condition Assessment of Public

Sector Infra:

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

| Pacificegion
' Infrostructure Racility

Inclusive Infrastructure in
the Pacific: Study on Gender
Equality and Social Inclusion

* Sits between existing
PRIF guidance

Guidance for Managing
Coastal Protection Works
in Pacific Island Countries

Guidance Document

"

DESKTOP REVIEW

ﬁ Tonkin+Taylor 77T CI:IC\');E%Q. AL e o @G w0 @S =




PRIF g

vidance overview

Guidance report

PacificHeg
¥ |ntrastmicture Facility

1

This Operations Manual provides guidance for undertaking L1 Basic Monitoring of Coastal
Protection Structures {CPS) using the Visual Inspection Forms. Information and instruction are.
provided on completing the forms with respect to:

Purpose

+ Inspection detalls
s Structure details

» Condition assessment

+  Performance assessment
»  Effects assessment

] =
* Response to assessment -
Guidance is also provided on setting up a e el
tracking asset information, condition and

e e
An overarching flow chart illustrating the == e
and follows the general approach set out e P
determining an investment strategy.

o . i

e | e
[eer [y ot

Guidance fi
Coastal Prc

in Pacific Is

Guidance Docur Performance

Je———

ot isractions —
applicable) i os a name
Jsses Ouner Ownerof heassee
| Manager of the asset il
120 Owner ownero he iana (may aer)
Location (615) ocaion o che cerreofthe strcture in €/ o Lat/ong —
Sppiicabie]
| Strucure e of structure =]
|
it i tre imporanceof e suctre
, interface, layout, etc. b
Typical (L

What s the coastal environmentat setting of the structure

[Postion of th structure toe on the beach o foreshore

Tonkin+Taylor

Tl coAasTAL

than X /s/m

Design ife Vot was theestimated desian ife of the structure
Information Fure atapaon ot
(i available) lasc

|as-constructed imagery lave images

[Target Monitoring Schedule hat s the arger. momwn"ﬂlﬂwwncy

Insert asset photo here: Insert 15 aeria here (include scale i possibie)

INTER

jon_|  Asset Inspection-yyyymmdd Response Lists | (®
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Using the guidance

e 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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oa al Prote o e a pe 0 o age
Structure details
PO Protect land from inundafion
L] supportrectaimed ana [ W T
st et [ ] Ghange waves or sediment [ improve amonity [ Other - spocity

transport processes.

Engineering
standard
Engineered/
non-engineered

Length of
structure (m)

Assetimportance rating

Typical height of structure (m)
e fo crest)

] rren
[ 2med
[Jotow

Crest height (m)
(above high tide)

Structure slope (H:V)

Asset

Information

* Ownership

* Location

* Structure type and materials

* Design information

¢ Construction Information

* Past performance and responses

"

Coastal Protection Structure - Visual Inspection Form (page 1)

Location,
address o GIS
Previous

inspections
(specily if known)

Inspection details

(it applicable) Date

Asset owner

(irknown) Insiected by,

Asset manager Section

(itknown) (i apolcable)
Monitoring level

Land owner

(itknown) o]

L2 Dotaied
Monitoring type

un-schedled, post-
event (specify)

Previous actions
{specify previous.

repairs if known)

Notable events

yed since construction or last
inspection)

(specily any notable weather events that may

Structure details

Photos of
structure

Photo numberis
(if applicatle)

[ Fromen [ | Fromrgn | Enat [ Jenaz

[Jorestaiong [ Crostdown

Environmental setting

[ Lagoon (<Skm fetch) T Lagoon (»5k fetch) [ open sandy coast
o
ting U (reef platform <300m width) L (reef platorm >300m width) L]
[ povnanuae e
po ] Tlgsowiomice r

parts of the tide)

Construction

material
(select more than

[ seabees

Goncrete armour urit

ameenpe | LS T Rovemment ™ Breaouate ofshors breakoater
(elctmors Groyne ] Natro based - pociy: | otor - sy

" Roskamaur [ Tmber ] Mass conce o

] Foilorcod conre - [ croutsa s begs

] stacked sandbags ||| stakot coral bouider || Ac8/ groutod matvoss

| Masonry bocks ks [ Beach nourshment

[ importea

oneifrequied) | ] Goncrete /sandiled fueldum || Set cement bag Grave rube berm

[ srotcrete [ ] Shoot pios (steol/ FRG  PVG)

| Waste material - specity: [ ] Hybrid - specify: [ Nawre based solution - specify:

Material specifications
Armourfacinglmember sizing,
tertace etc
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Using the guidance

e Asset information

e Condition of the asset

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

* Elemental assessment
e Conditionrating A-E

manm= [NTER
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Coastal Protection Structure - Visual Inspection Form (page 3)

eeal depending on structure Notes on element

15 the toe founded on hard srata?
15 the surounding ground higher than th fos?
| Ao there signs o scour?

Toe / Foundation
Is the toe buried?

1 there gapbetween th botomof e sruckre

Structure facing

Ao thera visa spis in geotetia containers?
Is the geotextile partially empty, flapping?
Can you see a geotextile underlayer?
15 he gootoxtie underiyer itact?

Fiter layers

G Is the geatextie of sufcien tickness/igh qualty?
1s thero more than ane layerof armur rockiunits?

‘Are there signs of migration of il vough the
structure?

Backil 15 there holes or sumping behind the sncture?
Is the land kwor immediatey behind the sructure?
Is there evidonco of overtopping, vegetation de-back |
sat bum?
1s there signs of submergence on higher ides; algae,
darkor colour clements?
Are unitsat the crest of the sructure displaced?

15 the capping beam cracked / deteriorated?

Coastal Protection Structure - Visual Inspection Form (page 4)

Elemental
assessment

Notes on element

Considerations depending on structure (gt -

L1t poncing present betind te crest?
[ ] ave there weep holes in the face of the stciure?

s the sinucture blocking creekinletor andward flow,
o pan?

Does horo appear 0 bo washraughs o bow-
" outs along the sinciure’

o3 (] 2o heresnsof ncrased rosion s end of

s beach nourishment maintaning its design
shapelplanorm

Are the fxings in good working order?

1shore st acose o and o th oas b v
‘and along the siuctu
Access [ ] 15 there safe access to maintain the structure?

[ Is the structure safe for the communiy o ineract
L wih, stwak on?

i
E

[ ] s the planing securely foundedirooted on the bed?

|1 are other s components in good condition

Asset
Information

* Ownership

* Location

* Structure type and materials

* Design information

* Construction Information

* Past performance and responses

Condition and
Performance

* Condition

¢ Performance

* Social effects

* Environmental effects
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Using the guidance

Reclaimed
land

* Ownership

* Location

* Structure type and materials
* Design information

® CO n d iti 0 n Of t h e a SSEt — . -, - : Asset * Construction Information

Information * Past performance and responses

e Asset information

* Performance of the asset
* Isit performing as intended?

e Performance rating A-E

* Condition
¢ Performance
* Social effects

Coastal Protection Structure - Visual Inspection Form (page 5)

it
r re ratin, :
Structure rating Condition and |8 Environmental effects
Potential failure | From the elemental assessment, are you able to Notes on potential failure: Pe rfo rmance
mechanism determine a possible future failure mechanism that
may occur before next inspection? i.e:
- Toe erosion

- Structural degradation

- Geotechnical failure

- Armour damage or displacement

- Loss of internal materials

- Crest Damage

- Outflanking and end erosion

Refer to Operations Manual and Guidance Document
for Defects-Failure linkages

Performance Notes on performance (based on results of elemental assessment):
rating:

A- Excellent

B - Good

C - Fair

D - Poor

E - Very poorfailed

Condition rating: | Notes on condition (based on results of elemental assessment):
A- Excellent
B - Good

C - Fair

- Poor
E - Very poorffailed
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Using the guidance

e Asset information
e Condition of the asset

 Performance of the asset

e Effects of the asset

Effects assessment

Positive

e Effects on communities
e Effects on the environmel

D Improved coastal access

Provision of new meeting/social
location
D Improved fishing/fossicking
Effects on
community D Improved recreational amenity;
walking, sunbaking, diving,

Negative
D Exposed steel/wire
[ ] unstable rocks

D Loss of access to or along
beach

Flooding caused by seawall
blocking return flow

D Is the structure having
adverse outcomes for any
particular group

l:l Use as a refuse point

Other - specify:

* Positive as well as negativ T sesaiies.
e Are these intolerable?

D Improved water quality

D Improved flora or fauna habitat

Effects on the

Enut o [ ] Reduced rubbish/debris
nvironmenf

‘:\ Training of creek/inlet

Negative

D Increased erosion in front of
the asset (i.e. beach is
lowering)

D Increased erosion next to
asset (i.e. end effects or
downdrift erosion)

Affecting lagoon currents or
D stream flow processes

D Affecting wave processes (i.e.
increased reflection)

[ ] Affecting ecology (specify)
D Blocking flow path
D Trapping debris/waste

Other - specify:
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Asset
Information

* Ownership

* Location

* Structure type and materials

* Design information

* Construction Information

* Past performance and responses

Condition and
Performance

* Condition

¢ Performance

* Social effects

* Environmental effects
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Using the guidance

e 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

I:| ﬁﬁ |-'I Tonkin+Taylor Eﬁﬁ‘iﬁ CI:BXE$AL

* Ownership
* Location
* Structure type and materials
* Design information
Asset * Construction Information
Information * Past performance and responses

* Condition

¢ Performance

- * Social effects
Condition and * Environmental effects

Performance

Assess risk

of failure
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Protect or supports vital

Protects or support remote area Protects or supports small area of > K .
of public land or beach. Failure private land or public roads. n rastructltjre or key community
will lead to moderate/low costs Failure will lead to significant costs asset. Failure will lead ~to

significant costs or loss of life

Using the guidance

Importance of structure

3: Low [2: Medium (1 High

A — Excellent Low

B — Good Low Low

Moderate Moderate

C - Fair Low

D — Poor Moderate Moderate

Condition /
Performance

E—Very Poor |Moderate

ﬁ? s marm== TNTER
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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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* Ownership
* Location
e Structure type and materials
* Design information
Asset * Construction Information
Information * Past performance and responses

¢ Condition
¢ Performance

o * Social effects
Condition and & Environmental effects

Performance

Assess risk
of failure

* No action (defer to next round)
* Increase monitoring frequency
¢ Detailed (L2) assessment

* Repair or maintain structure

* Upgrade or adapt structure
* Remove or replace structure

39




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

Performance and

condition risk Response Social/Env. Effects

Risk is low, defer to next round, Level of effect is tolerable

Do nothing Tolerable

If condition is changing
or may increase before

next round |

Proceed without L2
assessment if repair simple

W Maintain/Repair

Increase Monitoring

If effect is changing or may
become intolerable in near future

L2 generally required
to determine how to
address issue

L2 Detailed Assessment ﬁ
— n-tolerable
Upgrade/Adapt

L2 assessment generally
recommended before
undertaking upgrade or
substantial repair

Very High

IAA Tonkin+Taylor T3 coastaL
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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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