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Reminder of Adaptation Options and Actions

Short-list Adaptation Options
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Beach Scraping vs Dune Reconstruction

* Last CAP meeting, CAP discussed that beach scraping should not be considered as an
option - We have now removed beach scraping from the menu for the CAA.

* It has been replaced with the option of ‘Dune Reconstruction’

* Dune reconstruction is when sand is redistributed across the dune profile to reconstruct
an appropriate dune crest level and volume — this can sometimes require additional sand
to be brought into the system to help build up volume if there is not enough sand locally
available. The new dune can be replanted to help build resilience and encourage further
growth of the dune.

* Beach scraping can be used to assist in dune reconstruction; however given CAP’s
feedback on the dune reconstruction option, the dune reconstruction option for the CAA
has been tailored. Therefore the dune reconstruction option is proposed to only involve
importing sediment to be placed directly onto the dune system, which would be
redistributed with machinery on the upper beach and backshore.

* Therefore - the sand used to reconstruct the dune would not be sourced from the lower
foreshore and pushed up the beach (i.e. beach scraping).




How to read the Adaptation Area Draft Pathways sheets

NB: Signals and triggers
determined by CAP to
transition from one action to
the next.

High Level Adaptation Option

agreed July 2023 workshop

Refers to menu of Adaptation options
(from July 2023 workshop).
NB: Some pathway options comprise of

more than one adaptation action.

Central Adaptation Area Draft Pathways

Number of dwellings at

Mai agement Unit: 5A Waikanae Beach (erc ;ion unit)

RSLR 0.2 m (~ 2050) — 27 Properties at risk of erosion
RSLR 0.35 — 0.45 (~ 2070) — 27 Properties at risk of erosion
RSLR 0.85 — 1.25 (~ 2130) — 39-107 Properties at risk of ergl o

risk (Range indicates the
lower SSP2-4.5 and

Short term

Medium term

Enhance 34 & Protect ?

Enhance 3* & Protect 1°
Package e Package

Increased dune resilience by foreshore ana creased dune resilience by foreshore and
backshore planting and dune reconstruction, backshore planting and beach renourishment,
increased community education and increased community education and
gency management. emergency management.
Legenc

] Eshunce - Foredio and
backduw panting

Map of area -

with legend 2130 predicted shoreline at

Long term

Protect — Sea Wa@

Sea wall along the front of the
settlement.

ort term the dune system could be reconstructed and planted
to optimise the dune elevation and width to provide protection.
Extensive foredune and backdune planting over the short-medium term
with weed and pest control to enhance the existing dune system, and to
provide good protection in storms and faster recovery.

Over the medium term, dune planting and enhancement could continue
to be undertaken, and imported sand would be distributed along the
foredune to add volume to the beach and reduce erosion. Additional
replenishments and dune maintenance would be undertaken as
required to maintain dune volumes which provide sufficient protection.

In the longer term when dune resilience, dune reconstruction and beach
renourishment is no longer effective at managing the erosion risk, a sea
ted along the front of the settlement to protect
yperty, and effectively ‘hold the line’.

higher SSP5-8.5
scenario; no range if the
same number of
properties is effected for
each scenario)

Explanatory technical
notes

10

SSP5 8.5 (33-66%) — with no
adaptation actions




Other steps in Decision-making process

= Signals and triggers determined by CAP to transition from one action to the next.

Note for CAP: This process will be covered in the 3 April 2024 workshop for whole Kapiti Coast District.

Signals Triggers Thresholds
Warning of change Decision points Unacceptable conditions based on
community values

*  Groundwater

:;:-vellrf e Flood waters in dwellings
SIL:H "l‘l_E evels Inability to get insurance
D_"'? ne Inability to get reliable access
gosu;non . into the settlement
* Bund erosion - :
. Cost of Five or six agreed trigger points Inability to have reliable

drinking water and

renourishment
wastewater

* Insurance retreat

Im

: I O | .

Begin action Switch pathways Time

Source: Hurunui District Council. Example of symbols for adaptation pathways.



RESULTS OF
DECISION
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Te Awanga

Te Awanga Coastal Unit Example

MITC
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Unit K2: Te Awanga

Pathway Short term + Mediumterm |- |Longterm MCDA MCDA Cost+ Cost+ |VFM? |VFM? Short Term
Score |ranking | Loss' | Loss' ($°000/ | ranking  build costs®
($m) ranking | point) ($m)
. ) Managed 8.84
PW 1 Renourishment | » | Retreat the Line | » Retreat 50 4 2415 6 403 6 (0.55 / yr)
Renourishment Renourishment
PW2  +Control - |+ Control - Retreatthe  5g 2 1708 2 194 2 (%%% -
Structures Structures . Y
Renourishment Renourishment Renourishment 8.98
PW 3 + Control = + Control =» + Control 62 1 16.77 1 171 1 (d 60 /yr)
Structures Structures Structures : Y
Renourishment Renourishment 8.98
PW 4 + Control = |+ Control =+ | Seawall 53 3 18.48 3 232 3 .
(0.60 / yr)
Structures Structures
PW5  Renourishment = Seawall , Retreatthe .5 g 2000 5 329 5 8.84
Line (0.55/yr)
PW 6 Sea wall = | Sea wall =+ | Sea wall 43 b= 18.67 4 291 4 9.08
(0.66 / yr)
PW 30 Retreat the Line -- - 14.94 - -- -

Community Based Decision-Making for Climate Change
Adaptation
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Westshore Coastal Unit Example

Unit D: Westshore

Pathway Short term -+ Medium term =+ Longterm MCDA MCDA Cost+ Cost+ |VFM? | VFM? Short Term
W t h Score ranking |Loss' |Loss' ($°000/ | ranking | build costs®
eS S Ore ($m) ranking | point) ($m)
; Managed Managed 13.26
PW 1 Renourishment Retiaat * [ patraat 65 1 91.6 6 1392 6 (071/yr)
Renourishment
PW 2 Renourishment + Control »: | HMENGCEd 60 2 532 |5 839 5 g
S Retreat (0.71/ yr)
tructures
Renourishment Renourishment 13.26
PW 3 Renourishment + Control = + Control 51 4= 252 1 387 1 (0'71 /yn)
Structures Structures ALY,
Renourishment 13.26
PW 4 Renourishment + Control =»  Sea wall 54 3 28.9 2 432 2 (0'71 /yr)
Structures : ¥
Renourishment Renourishment 1617
PW 5 + Control + Control -+ Seawall 51 4= 29.0 2 459 3 A 69 Iy
Structures Structures ’ Y
PW6  Seawall Sea wall » | Sea wall 47 5 N2 |4 546 4 2126
(1.59 / yr)
Renourishment Renourishment Renourishment
PW 9 + Control + Control + Control -- -- 25.3 -- -- - --
Structures Structures Structures

Community Based Decision-Making for Climate Change
Adaptation




Legend

Central Adaptation Area CAA Management Units
. . __ 1 5A: Waikanae Beach (erosion unit)
Management UnltS 5B: Waikanae Beach (inundation unit)

|| 6A & B Waikanae Estuary (erosion and inudation unit)

7B: Otaihanga (inundation unit)

:_-_ " _- 8A: Paraparaumu Beach (erosion unit)

8B: Paraparaumu Beach (inundation unit)




Legend
CAA Management Units

[ ]
l l n I t 5 A e || 5A: Waikanae Beach (erosion unit)
[ ]
5B: Waikanae Beach (inundation unit)
|:] 6A & B Waikanae Estuary (erosion and inudation unit)

Wa I ka n a e 7B: Otaihanga (inundation unit)

- _- 8A: Paraparaumu Beach (erosion unit)

Beach (erosion
unit)
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Central Adaptation Area Draft Pathways

RSLR 0.2 m (~ 2050) — 27 Properties at risk of erosion

Management Unit: 5A Waikanae Beach (erosion unit) Pathway: 1 RSLR 0.35 — 0.45 (~ 2070) — 27 Properties at risk of erosion
RSLR 0.85 — 1.25 (~ 2130) — 39-107 Properties at risk of erosion

Enhance 34 Package Protect — Dune Reconstruction 1 Protect - Beach Renourishment ?
Increased dune resilience by foreshore » Reconstructing the dune by distributing » Importing sand and distributing it on the
and backshore planting, increased imported sand across the existing dune and foreshore to supply more bulk to the
community education and emergency reshaping to improve crest elevation and beach profile.
management. volume. The reshaped dune could be

planted to optimise protection.

Legend

Enhance - Foredune and
backdune planting

Notes:

Extensive foredune and backdune planting over the short term
with weed and pest control to enhance the existing dune system,
and to provide good protection in storms and faster recovery.
Increased community awareness of the long-term hazards, and

increased emergency management.

i | Soft engineering
L___1 protection— Dune
reconstruction

Soft engineering
protection - Beach
renourishment

D Projected future shoreline
position 2130

As sea level rises, reconstruction of the existing dune could be
undertaken as required to optimise dune elevation and width to
provide protection. This could include bringing in additional sand
to help build up the beach volume and dune crest.

Over the longer term, additional imported sand could be
distributed along the foredune to add volume to the beach and
reduce erosion. Additional replenishments and dune maintenance
would need to be undertaken as required.
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Central Adaptation Area Draft Pathways

RSLR 0.2 m (~ 2050) — 27 Properties at risk of erosion

Management Unit: 5A Waikanae Beach (erosion unit) 2 RSLR 0.35 — 0.45 (~ 2070) — 27 Properties at risk of erosion
RSLR 0.85 — 1.25 (~ 2130) — 39-107 Properties at risk of erosion

Enhance 34 & Protect 19 Enhance 34 & Protect ° 1
Protect — Sea Wall
Package o Package o
Increased dune resilience by foreshore and Increased dune resilience by foreshore and Sea wall along the front of the
backshore planting and dune reconstruction, backshore planting and beach renourishment, settlement.
increased community education and increased community education and
emergency management. emergency management.

Legend
- Enhance - Foredune and
backdune planting
77771 Soft engineering

|
L_——! protection—Dune
reconstruction

Notes:

In the short term the dune system could be reconstructed and planted
to optimise the dune elevation and width to provide protection.
Extensive foredune and backdune planting over the short-medium term
with weed and pest control to enhance the existing dune system, and to
provide good protection in storms and faster recovery.

Soft engineering
protection - Beach
renourishment

Hard engineering — Sea
wall

—
D Projected future shoreline
position 2130

Over the medium term, dune planting and enhancement could continue
to be undertaken, and imported sand would be distributed along the
foredune to add volume to the beach and reduce erosion. Additional
replenishments and dune maintenance would be undertaken as
required to maintain dune volumes which provide sufficient protection.

In the longer term when dune resilience, dune reconstruction and beach
renourishment is no longer effective at managing the erosion risk, a sea
wall could be constructed along the front of the settlement to protect

infrastructure and property, and effectively ‘hold the line’.
11



Central Adaptation Area Draft Pathways

RSLR 0.2 m (~ 2050) — 27 Properties at risk of erosion

Management Unit: 5A Waikanae Beach (erosion unit) 3 RSLR 0.35 — 0.45 (~ 2070) — 27 Properties at risk of erosion
RSLR 0.85 — 1.25 (~ 2130) — 39-107 Properties at risk of erosion

Enhance 34 & Protect 10 Enhance 34 & Protect ° Protect — Detached
Package L Package = Breakwater 14
Increased dune resilience by foreshore and Increased dune resilience by foreshore and Detached Breakwater constructed
backshore planting and dune reconstruction, backshore planting and beach renourishment, in the nearshore
increased community education and increased community education and
emergency management. emergency management.

Legend

Enhance - Foredune and
backdune planting

Notes:

In the short term the dune system could be reconstructed and planted to
optimise the dune elevation and width to provide protection. Extensive
foredune and backdune planting over the short-medium term with weed
and pest control to enhance the existing dune system, and to provide good
protection in storms and faster recovery.

| Soft engineering
L_——! protection—Dune
reconstruction

Soft engineering
protection - Beach
renourishment

Hard engineering—
Detached Breakwater

D Projected future shoreline
position 2130

-

-
-

-

o

e ~
= -
-

Over the medium term, dune planting and enhancement could continue to
be undertaken, and imported sand would be distributed along the
foredune to add volume to the beach and reduce erosion. Additional
replenishments and dune maintenance would be undertaken as required
to maintain dune volumes which provide sufficient protection.

In the longer term when dune resilience, dune reconstruction and beach
renourishment are no longer effective at managing the erosion risk, a
detached breakwater could be constructed on the nearshore in front of
Waikanae Beach to help break up onshore wave energy and promote
onshore sediment deposition. 12



Central Adaptation Area Draft Pathways

RSLR 0.2 m (~ 2050) — 27 Properties at risk of erosion

Management Unit: 5A Waikanae Beach (erosion unit) 4 RSLR 0.35 - 0.45 (~ 2070) — 27 Properties at risk of erosion
RSLR 0.85 — 1.25 (~ 2130) — 39-107 Properties at risk of erosion

Enhance 3 & Protect 10 Protect — Sea Wall 1 Retreat 8
Package o o
Increased dune resilience by foreshore and Sea wall along the front of the Proactively and progressively retreating
backshore planting and dune reconstruction, settlement. properties as they become impacted by
increased community education and the hazard

emergency management.

Legend
- Enhance - Foredune and
backdune planting
77771 Soft engineering

|
L___1 protection— Dune
reconstruction

Notes:

In the short term the dune system could be reconstructed and
planted to optimise the dune elevation and width to provide
protection. Extensive foredune and backdune planting over the
short-medium term with weed and pest control to enhance the
existing dune system, and to provide good protection in storms
and faster recovery.

Hard engineering— Sea
wall

—
D Projected future shoreline
position 2130

When the dune is no longer providing effective erosion
protection, a sea wall could be constructed in front of the
settlement to prevent landward movement of the shoreline into
private property and public assets.

Over the long term, following failure of the sea wall, private
properties and infrastructure exposed to the erosion hazard
would undergo progressive managed retreat and be proactively
relocated away from the hazard.

13



Central Adaptation Area Draft Pathways

5A Waikanae Beach (erosion unit)

Management Unit:

Enhance 34 & Protect 10

Package

»
Increased dune resilience by foreshore and
backshore planting and dune reconstruction,
increased community education and
emergency management.

Breakwater 14

in the nearshore

Legend
- Enhance - Foredune and
backdune planting

i | Soft engineering
L___1 protection— Dune
reconstruction
Hard engineering—
Detached Breakwater

D Projected future shoreline
position 2130

-

-
-

——— —

Protect — Detached

Detached Breakwater constructed

RSLR 0.2 m (~ 2050) — 27 Properties at risk of erosion
5 RSLR 0.35 - 0.45 (~ 2070) — 27 Properties at risk of erosion
RSLR 0.85 — 1.25 (~ 2130) — 39-107 Properties at risk of erosion

Retreat 8
Proactively and progressively retreating
properties as they become impacted by
the hazard

Notes:

In the short term the dune system could be reconstructed and planted
to optimise the dune elevation and width to provide protection.
Extensive foredune and backdune planting over the short-medium
term with weed and pest control to enhance the existing dune
system, and to provide good protection in storms and faster recovery.

When the dune is no longer providing effective erosion protection, a
detached breakwater could be constructed in the nearshore in front
of Waikanae Beach to help break up onshore wave energy and
promote onshore sediment deposition.

Over the long term when the detached breakwater is no longer
effective, private properties and infrastructure exposed to the erosion
hazard could undergo progressive managed retreat and be proactively
relocated away from the hazard.

14



Central Adaptation Area Draft Pathways

RSLR 0.2 m (~ 2050) — 27 Properties at risk of erosion

Management Unit: 5A Waikanae Beach (erosion unit) 6 RSLR 0.35 — 0.45 (~ 2070) — 27 Properties at risk of erosion
RSLR 0.85 — 1.25 (~ 2130) — 39-107 Properties at risk of erosion

Enhance 34 & Protect 10

Retreat 8 Retreat 8
Package o o
Increased dune resilience by foreshore and Proactively and progressively retreating Proactively and progressively retreating
backshore planting and dune reconstruction, properties as they become impacted by properties as they become impacted by
increased community education and the hazard the hazard

emergency management.

Legend

Enhance - Foredune and

backdune planting N otes:
| sft enieetig, In the short term the dune system could be reconstructed and

reeonstton planted to optimise the dune elevation and width to provide

poston 2130 protection. Extensive foredune and backdune planting over the
short-medium term with weed and pest control to enhance the
existing dune system, and to provide good protection in storms

and faster recovery.

When the dune is no longer providing effective erosion
protection private properties and infrastructure exposed to the
erosion hazard would undergo managed retreat and be
proactively relocated away from the hazard.

15




Unit 5B:
Waikanae Beach
(inundation unit)

Legend
CAA Management Units

' 5A: Waikanae Beach (erosion unit)

5B: Waikanae Beach (inundation unit)
:' 6A & B Waikanae Estuary (erosion and inudation unit)

7B: Otaihanga (inundation unit)

- _- 8A: Paraparaumu Beach (erosion unit)

8B: Paraparaumu Beach (inundation unit)




Central Adaptation Area Draft Pathways

Management Unit: 5B Waikanae Beach (inundation unit)

Short term

Status Quo! & Enhance

Package o

Maintain existing management
infrastructure, increase community
education and emergency management

Legend

=== Enhance-Strengthenand
raise existing structures
Enhance — stormwater
outlets
Coastal flooding in 1% AEP
with 1.25m RSLR

Status Quol & Enhance 4
Package

Maintain existing management
infrastructure, increase community
education and emergency management

Current (~ 2020) - 107 Properties at risk of inundation

RSLR 0.2 m (~ 2050) — 210 Properties at risk of inundation

1 RSLR 0.35 — 0.45 (~ 2070) — 332-396 Properties at risk of inundation
RSLR 0.85 —1.25 (~ 2130) — 721-926 Properties at risk of inundation

Enhance 3.4 Package

» Enhance existing inundation protection,
and coastal wetlands, and increase
community education and emergency
management

Notes:

Over the short-medium term, continue to maintain
existing flood management infrastructure, and increase
community education and awareness about longer term
hazards. Also increase community preparedness and
emergency management.

Over the longer term, undertake upgrades and
maintenance of existing infrastructure to manage the
flood risk for the settlement. This could include
enhancing the existing estuary embankment; increasing
drainage capacity of the existing stormwater outfalls;
and enhancing coastal wetlands through effective
planting and management.

17



Central Adaptation Area Draft Pathways

Management Unit: 5B Waikanae Beach (inundation unit)

Short term

Status Quol & Enhance 4
Package

Maintain existing management
infrastructure, increase community
education and emergency management

Legend

=== Enhance-Strengthenand
raise existing structures

Enhance - stormwater
outlets

Additional Hard Protection
(stopbanks)

Additional Hard Protection
(pump stations)

Coastal flooding in 1% AEP
with 1.25m RSLR

Enhance % 3 4 Package

» Enhance existing inundation protection, »

and coastal wetlands, and increase
community education and emergency
management

Current (~ 2020) - 107 Properties at risk of inundation
2 RSLR 0.2 m (~ 2050) — 210 Properties at risk of inundation

RSLR 0.35 — 0.45 (~ 2070) — 332-396 Properties at risk of inundation
RSLR 0.85 —1.25 (~ 2130) — 721-926 Properties at risk of inundation

Hard Protection? 13,15
Package

Installation of floodgates, pump stations
and stopbanks to prevent sea water
entering the settlements

Notes:

Over the short term, continue to maintain existing flood
management infrastructure, and increase community education
and awareness about longer term hazards. Also increase
community preparedness and emergency management.

Over the medium term, undertake upgrades and maintenance of
existing infrastructure to manage the short-medium term flood
risk for the settlement. This could include enhancing the existing
estuary embankment; increasing drainage capacity of the existing
stormwater outfalls; and enhancing coastal wetlands through
effective planting and management.

Over the longer term, feasibility of increased hard protection
schemes including stopbanks and pump stations would be
investigated, and if feasible could be installed to manage coastal
water entering the settlement via low lying waterways and the

stormwater network.
18



Central Adaptation Area Draft Pathways

Management Unit: 5B Waikanae Beach (inundation unit)

Short term

Enhance % 3 4 Package

Enhance existing inundation protection,
and coastal wetlands, and increase
community education and emergency
management

-

Enhance % 3 4 Package

Enhance existing inundation protection, »
and coastal wetlands, and increase
community education and emergency
management

Legend

Enhance - Strengthen and
raise existing structures
Enhance — stormwater
outlets

Coastal flooding in 1% AEP
with 1.25m RSLR

w ZeelEmnd, .'fsjaﬁ.‘t‘?‘f)'; Cerrmnualiyy mERS

Current (~ 2020) - 107 Properties at risk of inundation

RSLR 0.2 m (~ 2050) — 210 Properties at risk of inundation

3 RSLR 0.35 - 0.45 (~ 2070) — 332-396 Properties at risk of inundation
RSLR 0.85 — 1.25 (~ 2130) — 721-926 Properties at risk of inundation

Accommodate > 7 Package

Pro-actively raise floors of homes which
could be flooded, flood proof homes and
infrastructure

Notes:

Over the short-medium term, undertake upgrades and
maintenance of existing infrastructure to manage the flood risk for
the settlement. This could include enhancing the existing estuary
embankment; increasing drainage capacity of the existing
stormwater outfalls; and enhancing coastal wetlands through
effective planting and management. This could also involve
increasing community education and awareness about longer
term hazards and improving community preparedness and
emergency management.

In the long term, dwellings where the flood risk is not being
effectively managed through the broader flood protection scheme
would be proactively raised so floor levels were above projected
water levels in large storms to avoid being flooded. Although
dwellings would be protected, access to properties and services
may still be impacted.

19



Central Adaptation Area Draft Pathways

Current (~ 2020) - 107 Properties at risk of inundation

. . . . . RSLR 0.2 m (~ 2050) — 210 Properties at risk of inundation
Management Unit: 5B Waikanae Beach (inundation unit) 4 RSLR 0.35 — 0.45 (~ 2070) — 332-396 Properties at risk of inundation

RSLR 0.85 —1.25 (~ 2130) — 721-926 Properties at risk of inundation

Enhance 3.4 Package Accommodate > 7 Package Retreat 8
Enhance existing inundation protection, Pro-actively raise floors of homes which Proactively and progressively retreating
and coastal wetlands, and increase could be flooded, flood proof homes and properties as they become impacted by
community education and emergency infrastructure the hazard
management

Notes:

Over the short term, undertake upgrades and maintenance of existing
infrastructure to manage the flood risk for the settlement. This could include
enhancing the existing estuary embankment; increasing drainage capacity of
the existing stormwater outfalls; and enhancing coastal wetlands through
effective planting and management. This could also involve increasing
community education and awareness about longer term hazards and
improving community preparedness and emergency management.

In the medium term, dwellings where the flood risk is not being effectively
managed through the broader flood protection scheme would be proactively
raised so floor levels were above projected water levels in large storms to
avoid being flooded. Although dwellings would be protected, access to
properties and services may still be impacted.

Legend Over the longer term, private property and infrastructure that are still at

=== Enhance-Strengthenand

raie existingstructures significant risk of flooding or having access and services impacted by flooding

@  Enhance - stormwater

outlets would undergo managed retreat and be proactively relocated away from the

Coastal flooding in 1% AEP
with 1.25m RSLR hazard.

w ZeelEmnd, .'fsjaﬁ.‘t‘?‘f)'; Cerrmnualiyy mERS



Central Adaptation Area Draft Pathways

Current (~ 2020) - 107 Properties at risk of inundation
. i . . . RSLR 0.2 m (~ 2050) — 210 Properties at risk of inundation
Management Unit: 5B Waikanae Beach (inundation unit) 5 RSLR 0.35 — 0.45 (~ 2070) — 332-396 Properties at risk of inundation

RSLR 0.85 — 1.25 (~ 2130) — 721-926 Properties at risk of inundation

Enhance % 3 4 Package Hard Protection 1% 13,15 Retreat 8
Enhance existing inundation protection, Package _ _ _
and coastal wetlands, and increase » I lati flood g _ » Proactively and progressively retreating
community education and emergency nstatiation of Hoodgates, pump stations properties as they become impacted by
and stopbanks to prevent sea water the hazard

management entering the settlements

Notes:

Over the short term, undertake upgrades and maintenance of existing
infrastructure to manage the short-medium term flood risk for the settlement.
This could include enhancing the existing estuary embankment; increasing
drainage capacity of the existing stormwater outfalls; and enhancing coastal
wetlands through effective planting and management. This could also involve
increasing community education and awareness about longer term hazards and
improving community preparedness and emergency management.

Over the medium term, feasibility of increased hard protection schemes

including stopbanks and pump stations would be investigated, and if feasible

could be installed to manage coastal water entering the settlement via low

lying waterways and the stormwater network.

Legend .

e e As sea levels continue to rise, where the flood protection scheme is not longer
ance - stormuater effective in managing the risks to coastal inundation, private property and
Addiional ard Protection infrastructure that are still at significant risk of flooding or having access and

(stopbanks)

Additional Hard Protection services impacted by flooding would undergo managed retreat and be

(pump stations)

Coastal flaoding n 1% AEP proactively relocated away from the hazard.

with 1.25m RSLR
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Unit 6A & B:
Waikanae
Estuary
(erosion and
inundation unit)

Legend
CAA Management Units

| 1 5A: Waikanae Beach (erosion unit)

5B: Waikanae Beach (inundation unit)

|:] 6A & B Waikanae Estuary (erosion and inudation unit)

7B: Otaihanga (inundation unit)

- _- 8A: Paraparaumu Beach (erosion unit)

8B: Paraparaumu Beach (inundation unit)




Central Adaptation Area Draft Pathways

6A & B Waikanae Estuary (erosion RSLR 0.2 m (~ 2050) — O Properties at risk of erosion/inundation
Ma nagement Unit: . . . 1 RSLR 0.35 — 0.45 (~ 2070) — 0 Properties at risk of erosion/inundation
and inundation umt) RSLR 0.85 — 1.25 (~ 2130)- O Properties at risk of erosion/inundation

Status Quol & Enhance 4

Enhance 3 4 Package Enhance 3 % Package
Package
Maintain existing management of Wetland planting and management to Wetland planting and management to
infrastructure/wetlands, increase increase resilience, increase community increase resilience, increase community
community education and emergency education and emergency management education and emergency management
management

Notes:

In the short term, continue existing management of
infrastructure and planting efforts in the reserve to manage
current coastal hazards in the estuary; and increase
community education and emergency management.

Over the medium-long term as sea levels rise, increase
planting efforts and estuary edge management using nature
based solutions to increase resilience. Continue to educate
the community and provide emergency management where
required.

Legend

Enhance - Foredune and
backdune planting

Coastal flooding in 1% AEP
with 1.25m RSLR

Projected future shoreline
position 2130
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Central Adaptation Area Draft Pathways

6A & B Waikanae Estuary (erosion RSLR 0.2 m (~ 2050) — 0 Properties at risk of erosion/inundation
Ma nagement Unit: . . . 2 RSLR 0.35 — 0.45 (~ 2070) — O Properties at risk of erosion/inundation
and inundation umt) RSLR 0.85 —1.25 (~ 2130)- 0 Properties at risk of erosion/inundation

Status Quol & Enhance 4

Enhance 3 4 Package Protect — Bank Protection 1!
Package
Maintain existing management of Wetland planting and management to Hard bank protection around the edge of
infrastructure/wetlands, increase increase resilience, increase community the estuary to stabilise the edge
community education and emergency education and emergency management
management

Notes:

In the short term, continue existing management of
infrastructure and planting efforts in the reserve to manage
current coastal hazards in the estuary; and increase
community education and provide emergency management.

Over the medium term as sea levels rise, increase planting
efforts and estuary edge management using nature based
solutions to increase wetland resilience. Continue to educate
the community and provide emergency management where
required.

Over the long term as sea levels rise and the estuary edge

begins to erode, construct hard protection around the estuary

4 . o) - Ve, : edge to protect public assets and recreational facilities
DN . Y i g : Lo around the edge.

with 1.25m RSLR

| D Projected future shoreline
| position 2130

Legend

Enhance - Foredune and
backdune planting
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Central Adaptation Area Draft Pathways

6A & B Waikanae Estuary (erosion RSLR 0.2 m (~ 2050) — O Properties at risk of erosion/inundation
Ma nagement Unit: . . . 3 RSLR 0.35 - 0.45 (~ 2070) — O Properties at risk of erosion/inundation
and inundation umt) RSLR 0.85 — 1.25 (~ 2130)- O Properties at risk of erosion/inundation
Enhance 3 4 Package Enhance 3 #Package Protect — Bank Protection 1!
Wetland planting and management to » Wetland planting and management to » Hard bank protection argund the edge of
increase resilience, increase community increase resilience, increase community the estuary to stabilise the edge
education and emergency management education and emergency management

Notes:

In the short-medium term increase planting efforts and
estuary edge management using nature based solutions to
increase wetland resilience. Continue to educate the
community and provide emergency management where
required.

Over the long term as sea levels rise and the estuary edge
begins to erode, construct hard protection around the estuary
edge to protect public assets and recreational facilities
around the edge.

Legend

Enhance - Foredune and
backdune planting

44 == === Bank protection

Coastal flooding in 1% AEP
with 1.25m RSLR

Projected future shoreline
position 2130
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Central Adaptation Area Draft Pathways

. 6A & B Waikanae Estuary (erosion RSLR 0.2 m (~ 2050) — O Properties atlrisk of.erosion/irTund.ation .
Ma nagement Unit: . . . 4 RSLR 0.35 — 0.45 (~ 2070) — O Properties at risk of erosion/inundation
and inundation umt) RSLR 0.85 —1.25 (~ 2130)- 0 Properties at risk of erosion/inundation
Enhance % % Package Protect — Bank Protection 1! Protect — Bank Protection 1!
Wetland planting and management to » Hard bank protection around the edge of » Hard bank protection around the edge of
increase resilience, increase community the estuary to stabilise the edge the estuary to stabilise the edge

education and emergency management

Notes:

In the short term increase planting efforts and estuary edge
management using nature based solutions to increase
wetland resilience and reduce inland shoreline migration.
Continue to educate the community and provide emergency
management where required.

As sea level begins to rise over the medium term and
significantly erode the estuary edge, construct hard
protection around the estuary edge to protect public assets
and recreational facilities around the edge. This form of
protection would be maintained into the long term.

Legend

Enhance - Foredune and
backdune planting

44 == === Bank protection

Coastal flooding in 1% AEP
with 1.25m RSLR

| D Projected future shoreline
| position 2130
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Central Adaptation Area Draft Pathways

6A & B Waikanae Estuary (erosion

Management Unit: and inundation unit)

Short term

Enhance % % Package

Wetland planting and management to
increase resilience, increase community
education and emergency management

Legend

Enhance - Foredune and
backdune planting

Coastal flooding in 1% AEP
with 1.25m RSLR

Projected future shoreline
position 2130

Pathway:

Retreat 8

Retreating recreational
infrastructure to make way for
wetland migration

RSLR 0.2 m (~ 2050) — O Properties at risk of erosion/inundation
5 RSLR 0.35 — 0.45 (~ 2070) — 0 Properties at risk of erosion/inundation
RSLR 0.85 — 1.25 (~ 2130)- 0 Properties at risk of erosion/inundation

Retreat 8

Retreating recreational
infrastructure to make way for
wetland migration

-

Notes:

In the short term increase planting efforts and estuary
edge management using nature based solutions to
increase wetland resilience and reduce inland shoreline
migration. Continue to educate the community and
provide emergency management where required.

Over the medium to long term as sea level rises,
recreational infrastructure (e.g. walking tracks, car parks)
would be retreated away from the edges to make way
for wetland migration inland.
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Legend

l ' : t 7 B ° CAA Management Units
n I ° ::::_- 5A: Waikanae Beach (erosion unit)
5B: Waikanae Beach (inundation unit)

[ ]
O t a I h a n g a |:] 6A & B Waikanae Estuary (erosion and inudation unit)
7B: Otaihanga (inundation unit)

- _- 8A: Paraparaumu Beach (erosion unit)

(inundation
unit)
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Central Adaptation Area Draft Pathways

Current (~ 2020) - 73 Properties at risk of inundation

Management Unit: 7B Otaihanga (inundation unit) Pathway: 1 RSLR 0.2 m (* 2050) — 94 Properties at risk of inundation
RSLR 0.35 — 0.45 (~ 2070)— 111-122 Properties at risk of inundation

RSLR 0.85 — 1.25 (~ 2130) — 139-159 Properties at risk of inundation

Status Quo*’ & Enhance * Enhance > %4 Package Hard Protection 12 13,15
Package = i) Package
Maintain existing management Enhance existing inundation protection, Installation of floodgates, pump stations
infrastructure, increase community and wetlands, and increase community and stopbanks to prevent sea water
education and emergency management education and emergency management entering the settlements

] i Notes:
Legen L ¥ ) - & o . . . ..
- o Enhance~Strengthenand ik 9 ; . A, T Over the short term, continue to maintain existing flood management
raise existing structures . - 5 . K 7 » . . . .
orance—sormser | LN, | | . W infrastructure, and increase community education and awareness about longer
outlets T o ™ + ot . > _ : . H
Aditonat Hond Protection term hazards. Also increase community preparedness and emergency
(stopbanks)
Additional Hard Protection m a n a ge m e nt *

(pump stations)

Coastal flooding in 1% AEP
with 1.25m RSLR

Over the medium term, existing infrastructure could be upgraded to be more
resilient at managing the increased flood hazard, including upgrading
stormwater network pipes and outfalls, increasing the elevation of existing
embankments; and enhancing coastal wetlands through effective planting and
management. This could also involve increasing community education and
awareness about longer term hazards and improving community preparedness
and emergency management.

In the long term, feasibility of increased hard protection schemes would be
investigated and if feasible, installed to manage coastal water entering the
settlement via low lying waterways or the stormwater network. This could

include stop banking and pump stations. 29




Central Adaptation Area Draft Pathways

Current (~ 2020) - 73 Properties at risk of inundation
Management Unit: 7B Otaihanga (inundation unit) 2 RSLR 0.2 m (~ 2050) — 94 Properties at risk of inundation

RSLR 0.35 — 0.45 (~ 2070)— 111-122 Properties at risk of inundation
RSLR 0.85 —1.25 (~ 2130) — 139-159 Properties at risk of inundation

Enhance % 3 4 Package Enhance % 3 4 Package Accommodate > 7 Package
Enhance existing inundation protection, » Enhance existing inundation protection, » Pro-actively raise floors of homes which
and wetlands, and increase community and wetlands, and increase community could be flooded, flood proof homes and
education and emergency management education and emergency management infrastructure

Notes:
Legend
=== Enhance-Strengthenand . e o g N Y :
raise existing structures . - o . - % . . . . .
oo sormrer | b LA, _ . W Over the short-medium term, existing infrastructure could be upgraded to be
outlets T o i - . 3 ; o . . . . .
e o eace |l oL i) B0 " S L o more resilient at managing the increased flood hazard, including upgrading

with 1.25m RSLR

stormwater network pipes and outfalls, and increasing elevation of existing
embankments; and enhancing coastal wetlands through effective planting and
management. This could also involve increasing community education and
awareness about longer term hazards and improving community preparedness
and emergency management.

In the long term, dwellings where the flood risk is not being effectively
managed through the broader flood protection scheme would be proactively
raised so floor levels were above projected water levels in large storms to avoid
being flooded. Although dwellings would be protected, access to properties
and services may still be impacted.

¢ InfermEfion Endl, GEECO); CommUniy GEES



Central Adaptation Area Draft Pathways

Current (~ 2020) - 73 Properties at risk of inundation

Management Unit: 7B Otaihanga (inundation unit) 3 RSLR 0.2 m (~ 2050) — 94 Properties at risk of inundation
RSLR 0.35 — 0.45 (~ 2070)— 111-122 Properties at risk of inundation

RSLR 0.85 —1.25 (~ 2130) — 139-159 Properties at risk of inundation

8
Enhance %3 4 Package Accommodate > 7 Package Retreat
Enhance existing inundation protection, Pro-actively raise floors of homes which Proactively and progressively retreating
and wetlands, and increase community could be flooded, flood proof homes and properties as they become impacted by
education and emergency management infrastructure the hazard

Legend ‘ M 3 R : R Sl Notes:
=== Ehance. strengthen ond s st & R YA g el T Over the short term, existing infrastructure could be upgraded to be more resilient at
oopance - stormuater B S, T s Byt S managing the increased flood hazard, including upgrading stormwater network pipes and
ol oo iace | G, SRl A\t B y el PLIN S e AL outfalls, and increasing elevation of existing embankments; and enhancing coastal
: : G : wetlands through effective planting and management. This could also involve increasing
community education and awareness about longer term hazards and improving

community preparedness and emergency management.

In the medium term, dwellings where the flood risk is not being effectively managed
through the broader flood protection scheme could be proactively raised so floor levels
were above projected water levels in large storms to avoid being flooded. Although
dwellings would be protected, access to properties and services may still be impacted.

As sea levels continue to rise, where the flood protection scheme is no longer effective in
managing the risks to coastal inundation, private property and infrastructure that are still
at significant risk of flooding or having access and services impacted by flooding would
undergo managed retreat and be proactively relocated away from the hazard.
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Central Adaptation Area Draft Pathways

Current (™~ 2020) - 73 Properties at risk of inundation

RSLR 0.2 m (~ 2050) — 94 Properties at risk of inundation

RSLR 0.35 - 0.45 (~ 2070)- 111-122 Properties at risk of inundation
RSLR 0.85 — 1.25 (~ 2130) — 139-159 Properties at risk of inundation

Management Unit: 7B Otaihanga (inundation unit) 4

i 12,13,15
Hard Protection Enhance 234 Package Retreat 8

Package - - -
» Proactively and progressively retreatin
. . » Enhance new inundation protection, and . Y prog .y &
Installation of floodgates, pump stations wetlands, increase community education properties as they become impacted by

and stopbanks to prevent sea water the hazard
) and emergency management
entering the settlements
Legend I > o ) 1O : a 2 P NOtES:

- ;Q?Zlii’iﬁﬁi?ﬁﬁﬂf”"d o Sl e 8 oy P G : In the short term, feasibility of increased hard protection schemes would be
infrastructure o % 4 \ % - 2 . . . . . .
el SEEE RS ) 4 : : £ investigated and if feasible, installed to manage coastal water entering the
stopbanks) S P , At : @ L > £A o « . . .

Additional Hard Protection ' : - 1 PR b S | settlement via low lying waterways or the stormwater network. This could

(pump stations)

Constalfoodng n 7 b N 5 $ include stop banking and pump stations.
This new and existing infrastructure would be maintained and enhanced over
the medium term. The resilience of wetlands will be managed through
effective planting and management. This could also involve increasing
community education and awareness about longer term hazards and
improving community preparedness and emergency management.

As sea levels continue to rise, where the flood protection scheme is no longer
effective in managing the risks to coastal inundation, private property and
infrastructure that are still at significant risk of flooding or having access and
services impacted by flooding would undergo managed retreat and be
proactively relocated away from the hazard.
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Central Adaptation Area Draft Pathways

Current (™~ 2020) - 73 Properties at risk of inundation

Management Unit: 7B Otaihanga (inundation unit) Pathway: 5 RSLR 0.2 m (*2050) - 94 Properties atrisk of inundation
RSLR 0.35 - 0.45 (~ 2070)- 111-122 Properties at risk of inundation

RSLR 0.85 — 1.25 (~ 2130) — 139-159 Properties at risk of inundation

Enhance 2 34 Package Hard Protection 12 13,15 Hard Protection 12.13,15
Enhance existing inundation protection, PaCkage PaCkage
and wetlands, and increase community Installation of floodgates, pump stations Installation of floodgates, pump stations
education and emergency management and stopbanks to prevent sea water and stopbanks to prevent sea water
entering the settlements entering the settlements

Legend & . g » H A _f & S Notes:

Enhance - Strengthen and

rise existngstructures S T o b R T Over the short term, existing infrastructure will be upgraded to be more

Enhance - stormwater " “ do 3 ¢ . & . . . . . .

outlets e e A Tl WOC SRV e resilient at managing the increased flood hazard, including upgrading
Additional Hard Protection 3 4 S . A e > d . . o o

(stopbanks) A : i Sy , z stormwater network pipes and outfalls, and increasing elevation of

Additional Hard Protection X . . . . H
{purnp tations) ok ) : : AP existing embankments; and enhancing coastal wetlands through effective

Coastal flooding in 1% AEP

with 1.25m RSLR : R Tots S L pehg S PP s =gl planting and management. This could also involve increasing community
‘ . ; education and awareness about longer term hazards and improving
community preparedness and emergency management.

Over the medium to long term, feasibility of increased hard protection
schemes would be investigated and if feasible, installed to manage
coastal water entering the settlement via low lying waterways or via the
stormwater network. This could include stop banking and pump stations.
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Legend

U : t 8 A . CAA Management Units
n I ° ::::_- SA: Waikanae Beach (erosion unit)

5B: Waikanae Beach (inundation unit)

P a ra p a ra u m u || 6A& B Waikanae Estuary (erosion and inudation unit)

7B: Otaihanga (inundation unit)

- _- 8A: Paraparaumu Beach (erosion unit)

Beach (erosion * i
unit)

g
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Central Adaptation Area Draft Pathways

8A Paraparaumu Beach (erosion unit)

Management Unit:

Short term

Enhance 3 % Package

—>

Increased dune resilience by foreshore
and backshore planting, increased
community education and emergency
management.

Legend

Enhance - Foredune and
backdune planting

i | Soft engineering
L-——! protection— Dune
reconstruction

Soft engineering
protection - Beach
renourishment

Projected future shoreline
position 2130

Protect — Dune Reconstruction 10

Reconstructing the dune by distributing
imported sand across the existing dune and
reshaping to improve crest elevation and
volume. The reshaped dune could be planted

to optimise protection.

RSLR 0.2 m (~ 2050) — 7 Properties at risk of erosion
1 RSLR 0.35 - 0.45 (~ 2070) — 34-46 Properties at risk of erosion
RSLR 0.85 — 1.25 (~ 2130) — 90-121 Properties at risk of erosion

Protect — Beach Renourishment ?

' Beach renourishment - Importing sand
and distributing it on the foreshore to
supply more bulk to the beach profile.

Notes:

Extensive foredune and backdune planting over the short term
with weed and pest control to enhance the existing dune system,
and to provide good protection in storms and faster recovery.
Increased community awareness of the long-term hazards, and
increased emergency management.

As sea level rises, reconstructing the existing dune will be
undertaken as required to optimise dune elevation and width to
provide protection. This could include bringing in additional sand
to help build up the beach volume and dune crest.

Over the longer term, additional imported sand will be distributed
along the foredune to add volume to the beach and reduce
erosion. Additional replenishments and dune maintenance would
be undertaken as required.
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Central Adaptation Area Draft Pathways

RSLR 0.2 m (~ 2050) — 7 Properties at risk of erosion
Ma nagement Unit: 8A Paraparaumu Beach (erosion unit) 2 RSLR 0.35 — 0.45 (~ 2070) — 34-46 Properties at risk of erosion
RSLR 0.85 — 1.25 (~ 2130) — 90-121 Properties at risk of erosion

Enhance 34 & Protect 1° Enhance 34 & Protect °
Protect — Sea Wall 1
Package o Package o
Increased dune resilience by foreshore and Increased dune resilience by foreshore and Sea wall along the front of the
backshore planting and dune reconstruction, backshore planting and beach renourishment, settlement.
increased community education and increased community education and
emergency management. emergency management.

Legend

- Enhance - Foredune and
backdune planting

777 Soft engineering

L___! protection—Dune
reconstruction

Notes:

In the short term the dune system will be restructured and planted to
optimise the dune elevation and width to provide protection. Extensive
foredune and backdune planting over the short-medium term with
weed and pest control to enhance the existing dune system, and to
provide good protection in storms and faster recovery.

Soft engineering
protection - Beach
renourishment

Hard engineering — Sea
wall

—
D Projected future shoreline
position 2130

Over the medium term, dune planting and enhancement will continue
to be undertaken, and imported sand could be distributed along the
foredune to add volume to the beach and reduce erosion. Additional
replenishments and dune maintenance would be undertaken as
required to maintain dune volumes which provide sufficient protection.

In the longer term when soft engineering and dune enhancement is no
longer effective at managing the erosion risk, a seawall could be
constructed along the front of the settlement to protect infrastructure

and property, and effectively ‘hold the line’.
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Central Adaptation Area Draft Pathways

8A Paraparaumu Beach (erosion unit)

Management Unit:

Short term

Enhance 34 & Protect 10

Package Package

Increased dune resilience by foreshore and I Increased dune resilience by foreshore and
backshore planting and dune reconstruction,
increased community education and
emergency management.

emergency management.

Legend

Enhance - Foredune and
backdune planting

i | Soft engineering
L___! protection— Dune
reconstruction

Soft engineering
protection - Beach
renourishment il

Hard engineering—
Detached Breakwater

D Projected future shoreline
position 2130

Enhance 34 & Protect °

backshore planting and beach renourishment,
increased community education and

RSLR 0.2 m (~ 2050) — 7 Properties at risk of erosion
3 RSLR 0.35 - 0.45 (~ 2070) — 34-46 Properties at risk of erosion
RSLR 0.85 — 1.25 (~ 2130) — 90-121 Properties at risk of erosion

Protect — Detached
Breakwater 14

Detached Breakwater constructed
in the nearshore

Notes:

In the short term the dune system will be reconstructed and planted to
optimise the dune elevation and width to provide protection. Extensive
foredune and backdune planting over the short-medium term with
weed and pest control to enhance the existing dune system, and to
provide good protection in storms and faster recovery.

Over the medium term, dune planting and enhancement would
continue to be undertaken, and imported sand could be distributed
along the foredune to add volume to the beach and reduce erosion.
Additional replenishments and dune maintenance would need to be
undertaken as required to maintain dune volumes which provide
sufficient protection.

In the longer term when dune resilience, dune reconstruction and
beach renourishment are no longer effective at managing the erosion
risk, a detached breakwater could be constructed in the nearshore in
front of Paraparaumu Beach to help break up onshore wave energy
and promote onshore sediment deposition. 37



Central Adaptation Area Draft Pathways

RSLR 0.2 m (~ 2050) — 7 Properties at risk of erosion
Management Unit: 8A Paraparaumu Beach (erosion unit) 4 RSLR 0.35 — 0.45 (~ 2070) — 34-46 Properties at risk of erosion
RSLR 0.85 — 1.25 (~ 2130) — 90-121 Properties at risk of erosion

3,4 10
Enhance *“ & Protect Protect — Sea Wall 1! Retreat 8
Package o o
Increased dune resilience by foreshore and Sea wall along the front of the Proacti\{ely and progressive.ly retreating
backshore planting and dune reconstruction, settlement. properties as they become impacted by
increased community education and the hazard

emergency management.

Legend

- Enhance - Foredune and
backdune planting

777 Soft engineering

L___! protection—Dune
reconstruction

Notes:

In the short term the dune system could be reconstructed and
planted to optimise the dune elevation and width to provide
protection. Extensive foredune and backdune planting over the
short-medium term with weed and pest control to enhance the
existing dune system, and to provide good protection in storms
and faster recovery.

Hard engineering — Sea
wall

—
D Projected future shoreline
position 2130

When the dune is no longer providing effective erosion
protection, a sea wall could be constructed in front of the
settlement to prevent landward movement of the shoreline into
private property and public assets.

Over the long term, following failure of the sea wall, private
properties and infrastructure exposed to the erosion hazard
would undergo managed retreat and be proactively relocated
away from the hazard.
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Central Adaptation Area Draft Pathways

RSLR 0.2 m (~ 2050) — 7 Properties at risk of erosion
Mana gement Unit: 8A Paraparaumu Beach (erosion unit) 5 RSLR 0.35 — 0.45 (~ 2070) — 34-46 Properties at risk of erosion
RSLR 0.85 — 1.25 (~ 2130) — 90-121 Properties at risk of erosion

Protect — Sea Wall ! Protect — Sea Wall ! Retreat &
Sea wall along the front of the » Sea wall along the front of the » Proactively and progressively retreating
settlement. settlement. properties as they become impacted by
the hazard

Legend

mmmmm  Hard engineering— Sea
wall

D Projected future shoreline
position 2130

Notes:

In the short-medium term, a sea wall could be constructed in
front of the settlement to prevent landward movement of the
shoreline into private property and public assets. This sea wall
would be maintained over the medium term into the future as
the main form of protection.

Over the long term, following failure of the sea wall, private
properties and infrastructure exposed to the erosion hazard
would undergo managed retreat and be proactively relocated
away from the hazard.
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Central Adaptation Area Draft Pathways

RSLR 0.2 m (~ 2050) — 7 Properties at risk of erosion

Management Unit: 8A Paraparaumu Beach (erosion unit) 6 RSLR 0.35 — 0.45 (~ 2070) — 34-46 Properties at risk of erosion
RSLR 0.85 — 1.25 (~ 2130) — 90-121 Properties at risk of erosion

Enhance 34 & Protect 1°

Retreat 2 Retreat 8
Package
Increased dune resilience by foreshore and Proactively and progressively retreating Proacti\{ely and progressive!y retreating
backshore planting and dune reconstruction, properties as they become impacted by properties as they become impacted by
the hazard the hazard

increased community education and
emergency management.

Legend
Enhance - Foredune and
backdune planting

| Soft engineering

T o Notes:
Projectedureshoreline In the short term the dune system could be reconstructed
and planted to optimise the dune elevation and width to
provide protection. Extensive foredune and backdune
planting over the short-medium term with weed and pest
control to enhance the existing dune system, and to provide

good protection in storms and faster recovery.

As sea levels rise over the medium-long term, private
properties and infrastructure exposed to the erosion hazard
would undergo progressive managed retreat and be
proactively relocated away from the hazard.
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Legend
CAA Management Units

[ ]
. - -
U n I t 8 B . . 1 5A: Waikanae Beach (erosion unit)

5B: Waikanae Beach (inundation unit)

P a ra p a ra u m u || 6A& B Waikanae Estuary (erosion and inudation unit)

7B: Otaihanga (inundation unit)

: _- 8A: Paraparaumu Beach (erosion unit)

B e a C h == 8B: Paraparaumu Beach (inundation unit)
(inundation unit)

g
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Central Adaptation Area Draft Pathways

Current (~ 2020) - 107 Properties at risk of inundation
1 RSLR 0.2 m (~ 2050) — 201 Properties at risk of inundation

RSLR 0.35 — 0.45 (~ 2070) —277-370 Properties at risk of inundation
RSLR 0.85 —1.25 (~ 2130) — 692-1120 Properties at risk of inundation

Management Unit: 8B Paraparaumu Beach (inundation unit)

1 4
Status Quo! & Enhance * Status Quo* & Enhance Enhance 23 4 Package
Package —p Package
Maintain existing management Maintain existing management Enhance existing inundation protection,
infrastructure, increase community infrastructure, increase community and coastal wetlands, and increase
education and emergency management education and emergency management community education and emergency
management

Notes:

Over the short-medium term, continue to maintain existing flood
management infrastructure, and increase community education and
awareness about longer term hazards. Also increase community
preparedness and emergency management.

Over the longer term, undertake upgrades and maintenance of
existing infrastructure to manage the flood risk for the settlement.
This could include enhancing existing stopbanks, increasing drainage
capacity of the existing stormwater outfalls. Enhance coastal wetlands
through effective planting and management.

Legend

=== Enhance-Strengthenand
raise existing structures

[ ] Enhance — stormwater
outlets

Coastal flooding in 1% AEP
with 1.25m RSLR

»
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Central Adaptation Area Draft Pathways

Current (~ 2020) - 107 Properties at risk of inundation
2 RSLR 0.2 m (~ 2050) — 201 Properties at risk of inundation

RSLR 0.35 — 0.45 (~ 2070) —277-370 Properties at risk of inundation
RSLR 0.85 —1.25 (~ 2130) — 692-1120 Properties at risk of inundation

Management Unit: 8B Paraparaumu Beach (inundation unit)

Status Quo ! & Enhance 4 Enhance 2 34 Package Hard Protection 12, 13,15
Package - - Package
Maintain existing management Enhance existing inundation protection, and Installation of floodgates, pump stations
infrastructure, increase community coastal wetlands, and increase community and stopbanks to prevent sea water
education and emergency management education and emergency management entering the settlements

Notes:

Over the short term, continue to maintain existing flood
management infrastructure, and increase community education
and awareness about longer term hazards. Also increase
community preparedness and emergency management.

Over the medium term, undertake upgrades and maintenance of
existing infrastructure to manage the flood risk for the settlement.
: i fide o ST ik 9 This could include enhancing existing stopbanks, increasing

Legend - BACT el 4'_, > T TR - drainage capacity of the existing stormwater outfalls. Enhance

=== Enhance-Strengthenand

rase eisting tructures R oyl e e 3 R P coastal wetlands through effective planting and management.

Enhance - stormwater
outlets

PRI € v o TR B e L AN : In the long term, feasibility of increased hard protection schemes

(stopbanks)

[}
W o rnecior | I R s S e g 1 : .| would be investigated and if feasible, installed to manage coastal

(pump stations)

Additional Hard Protection R FARIR O e el . X water entering the settlement via low lying waterways or via the

(flood gate)

with 1.25m RSLR

constltootngin e (R TEE N R stormwater network.
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Central Adaptation Area Draft Pathways

Management Unit:

8B Paraparaumu Beach (inundation unit) 3

Current (~ 2020) - 107 Properties at risk of inundation

RSLR 0.2 m (~ 2050) — 201 Properties at risk of inundation

RSLR 0.35 — 0.45 (~ 2070) —277-370 Properties at risk of inundation
RSLR 0.85 —1.25 (~ 2130) — 692-1120 Properties at risk of inundation

Short term

Enhance 3 4 Package

Enhance existing inundation protection,
and coastal wetlands, and increase
community education and emergency
management

Legend

=== Enhance-Strengthenand
raise existing structures

@  Enhance - stormwater
outlets

Coastal floodingin 1% AEP
with 1.25m RSLR

->

Accommodate > 7 Package

Pro-actively raise floors of homes which
could be flooded, flood proof homes and
infrastructure

Enhance 23 4 Package

Enhance existing inundation protection,
and coastal wetlands, and increase »
community education and emergency
management

Notes:

Over the short-medium term, undertake upgrades and maintenance of existing
infrastructure to manage the short-medium term flood risk for the settlement.
This could include enhancing existing stopbanks, increasing drainage capacity of
the existing stormwater outfalls. Enhance coastal wetlands through effective
planting and management. This could also involve increasing community
education and awareness about longer term hazards and improving community
preparedness and emergency management.

In the long term, dwellings where the flood risk is not being effectively managed
through the broader flood protection scheme would be proactively raised so
floor levels were above projected water levels in large storms or flood proofed to
avoid being flooded. Flood proofing would involve wetproofing where water is
allowed to enter the structure but flood resistant materials prevent structural
damage or dry proofing where buildings are made watertight. Although dwellings
would be protected, access to properties and services may still be impacted.
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Central Adaptation Area Draft Pathways

Current (~ 2020) - 107 Properties at risk of inundation
4 RSLR 0.2 m (~ 2050) — 201 Properties at risk of inundation

RSLR 0.35 — 0.45 (~ 2070) —277-370 Properties at risk of inundation
RSLR 0.85 —1.25 (~ 2130) — 692-1120 Properties at risk of inundation

Enhance >3 *Package Accommodate > 7 Package Retreat 8

Enhance existing inundation protection, » Pro-actively raise floors of homes which » Proactively and progressively retreating

and coastal wetlands, and increase could be flooded, flood proof homes and properties as they become impacted by
community education and emergency infrastructure the hazard

management

Management Unit: 8B Paraparaumu Beach (inundation unit)

Notes:

Over the short term, undertake upgrades and maintenance of existing infrastructure to
manage the short-medium term flood risk for the settlement. This could include
enhancing existing stopbanks, increasing drainage capacity of the existing stormwater
outfalls. Enhance coastal wetlands through effective planting and management. This could
also involve increasing community education and awareness about longer term hazards
and improving community preparedness and emergency management.

In the long term, dwellings where the flood risk is not being effectively managed through
the broader flood protection scheme could be proactively raised so floor levels were
above projected water levels in large storms or flood proofed to avoid being flooded.
Flood proofing would involve wetproofing where water is allowed to enter the structure
but flood resistant materials prevent structural damage or dry proofing where buildings
Legend ; 2 O TNl ] e are made watertight. Although dwellings would be protected, access to properties and
Bl . ae TSR stn JERR R services may still be impacted.

raise existing structures

[ ] Enhance - stormwater
outlets

comaitoone n1nce S ! ¢ R O . Over the longer term, private property and infrastructure that are still at significant risk of
: B ; . : ; : flooding or having access and services impacted by flooding would undergo managed
retreat and be proactively relocated away from the hazard.

»
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Central Adaptation Area Draft Pathways

Current (~ 2020) - 107 Properties at risk of inundation
5 RSLR 0.2 m (~ 2050) — 201 Properties at risk of inundation

RSLR 0.35 — 0.45 (~ 2070) —277-370 Properties at risk of inundation
RSLR 0.85 —1.25 (~ 2130) — 692-1120 Properties at risk of inundation

Management Unit: 8B Paraparaumu Beach (inundation unit)

Enhance 3 4 Package Hard Protection 12 13,15 Retreat 8
Enhance existing inundation protection, ' Package ' Proactively and progressively retreating
and °°a,ita' ;"et'i‘_“ds' agd Increase Installation of floodgates, pump stations properties as they become impacted by
community education and emergency and stopbanks to prevent sea water the hazard

management entering the settlements

Notes:

Over the short term, undertake upgrades and maintenance of existing
infrastructure to manage the short-medium term flood risk for the settlement.
This could include enhancing existing stopbanks, increasing drainage capacity of
the existing stormwater outfalls. Enhance coastal wetlands through effective
planting and management. This could also involve increasing community
education and awareness about longer term hazards and improving community
preparedness and emergency management.

¥ BN s Pt g £ rop AROE S Over the medium term, feasibility of increased hard protection schemes would be
Legend PR S '_4 S am ST T T + | investigated and if feasible, installed to manage coastal water entering the

=== Enhance-Strengthenand % W R, 1 . . ) “ L . . . .
rase existing tructures =k g, MOV . : > g settlement via low lying waterways or via the stormwater network.

Enhance - stormwater

outlets

Additional Hard Protection

[}
T (stopbant) : A TUBRERECE . T : As sea levels continue to rise, where the flood protection scheme is not longer
IRl % S o O A e T o 2™ = effective in managing the risks to coastal inundation, private property and
A T RN R e o ; & infrastructure that are still at significant risk of flooding or having access and
Coastloodng n 1 nee g TR f e X services impacted by flooding would undergo managed retreat and be proactively
5 E ' . : relocated away from the hazard.
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