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Executive summary

The West Coast Regional Council (WCRC) is undertaking a review of its Regional Coastal Plan, which
was made operative in 2000. As part of this, WCRC is taking the opportunity to reeié® Coastal
Hazard Areas (CHAS) identified in Schedule 3.3 of the Regional Coastal Plan.

The scope of the CHA review involves determining:

A Whether the current CHAs should stay the same (that is, if there are no changes to the
area or the hazard risk);

A Whether any of the CHAs need to be removed (that is, if there is no longer a hazard
threat), or changed in size or location;

A Whether any new hazard areas need to be added; and

A If possible, whether the hazard risk is low, medium or high, having regard to the
criteria in Policy 24 on the New Zealand Coastal Policy Statement 2010.

This report details the outcomes of this CHA review, undertaken using a combination of literature
review and virtual and actual site visits. 26 CHAs are recommended, which includesetimg

CHAs, some new CHAs, and some where boundaries (lateral extent along the coast) have been
altered.

CHAs have been identified and prioritised based on a risk assessment which considers not only the
level of hazard, but also assets at risktensve stretches of the West Coast which experience higp
levels of hazard from erosion and flooding have not been includedids ®ecause they have no/fey
assets at riskSimilarly CHAs may be given low priority because of the small amouat-oisk assets
even though the hazards are severe.

A summary list of the CHAs described in this report is giverleaf For each CHA a table is included
in the main report with details of: the CHA location, assets at risk in the CHA, hazard processes
affecting the CHAfactors influencing th@riority assessment, existing managemefihazards in

the CHArelevant referenes,recommendationdor further analysis of the hazaahd other notes.
Specific recommendations for further investigation of hazards are given for all the high priority and
some of the medium priority CHAs.

This CHA review was originally carried out in 2012 but has ineéated in 2014, 2015 and 2021.
Detailed hazard mapping for several CHAs was underway in Decembeio2@24 Te Tai o Poutini
Planand will provide more detail on the hazard processes, degfehazard, and inland extent of
hazard areas for those CHAs.
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Tablel-1: Summary of West Coast coastal hazard ared=urther details on each CHA area available in
Section3 of this report.

CHA Location Priority Statusin Updates since Recommendations
2012 2012
CHAL Karamea Medium Existing
CHA2 Mokihinui Medium Existing
CHA3 Hector, Ngakawau and Granity High Existing
CHA Orowaiti Lagoon High New May 2021
CHAS Carters Beach Medium New Monitor erosion rates
CHA6 Omau Medium New Monitor cliff retreat
CHA7 Tauranga Bay Low Existing
CHA8 Nine Mile Beach Low Existing (split) May 2021
CHA9 Little Beach Medium  Existing (split)
CHA10 Woodpecker Bay Medium  Existing May 2021
CHA11l Maungahura Point to Meybille Bay Low New May 2021
CHA12  Punakaiki Village (PorordBeach) High Existing May 2021 gﬂez\r\]/i/tglrl Egﬁgﬂig:)mes and
CHA13  Punakaiki River Beach Medium Existing
CHA14  Pakiroa (Barrytown) Beach Medium Existing
CHAL5 17 Mile Bluff to 10 Mile Creek Low Existing May 2021
CHAL6 Rapahoe High Existing
CHAL7 Cobden Medium  Existing (split) Develop hazard zones

Monitor shoreline change
CHA18 Blaketown to Karoro Medium  Existing (split) Research effects of gravel
mining and training walls

CHAL9 South Beach to Camerons Medium  New

CHA20 Taramakau Low Existing Jan 2014, Dec 2015

CHA21  Hokitika High Existing Dec 2015 Develop hazard zones
CHA22 n{nNXG2 Medium Existing May 2021

CHA23  Hunts Beach Low Existing May 2021

CHA24  Bruce Bay Low Existing

CHA25 Haast Beaclo Waiatoto Medium Existing Extended &

renamed Dec 2021

Added Dec 2015
CHA 26 Neils Beaclio Jackson Bay Medium  N/A Extended and
renamed Dec 2021
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1 LY UNRRdAzOUA Z2Y

The West Coast Regional Council (WCRC) is undertaking a review of its Regional Coastal Plan (made
operative in 2000). As part of this review, WCRC is taking the opportunity to review the eighteen
Coastal Hazard Areas (CHAS) identified in Schedule 3.8 Bfah.The CHAs identify areas on the
foreshore that have adjoining land, property or structures of value to individuals or the community
which are at risk of harm or damage from erositfopding, blow outs, or river migratiorilhe

existing CHAs were deloped based on a 1992 report by John Benn and Don Neale, plus anecdotal
knowledge.

In 2012 WCRC secured Envirolink funding (grants-#W0@8C102 and 1069CRC106) to seek advice
with regard to the CHA review. NIWA was subsequently contracted to undetiakeview.

The review scope covers:

A Whether the current CHAs should stay the same if there are no changes to the area or
the hazard risk;

A Whether any of the CHAs need to be removed if there is no longer a hazard threat, or
changed in size or location;

A Whether any new hazard areas need to be added; and

A If possible, whether the hazard risk is low, medium or high, having regard to the
criteria in Policy 24 on the New Zealand Coastal Policy Statement 2010 (see section 2).

The hazards within this scope of warte erosion, flooding, dune bleawuts and river mouth
migration. Comments with regard to the effects of climate change, in particular changes in mean sea
level, are also given. Tsunami hazard was excluded from the scope of this review.

In 2015 further Envolink funding was secured by WCRC (grant WZ7RC148) to review coastal
hazards at particular areas of concern identified by Westland District Council. This report was
updated in November and December 2015 to reflect the outcomes of this additional work.

In 2021 the report was updated further to reconsider hazards BAG 4, 8, 11, 15, 23 and 24 in light

of damage observed durirex-cyclone Fehin February 2018References to national policy and sea
level rise guidance documents was also refreshed tecefipdated guidance released between

2012 and 2021Further updates to the report were carried out to highlight ttia¢ CHA priority
assessment includes an assessment of assets at risk as well as hazard severity, meaning that low
priority hazard areas ay still have high hazard if there are only small numbers of assets at risk
These updates were funded by Envirolink grab32WCRC197

1.1 Methods
¢2 OFNNE 2dzi GKA& NBGASg 2F /11a& Ay GKS 2/ w/ Qa

A Collated existingnformation on hazareprone areas sent to us by Lillie Sadler of
WCRC. This includes information such as:

T Investigation/research reports done since 2000,
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I Technical reports on individual Regional and District Council consent applications
carried out in thdast 10 years,

I News articles and photographs of flooding/erosion events,

i Other sources of information such as personal knowledge of west coast coastal
issues, national guidance with regards to considering climate change effects at the
coast, etc.;

A Undertod a site visit of the West Coast between Hokitika and Hector to inspect
existing and potential CHAs;

A Completed a review of CHAs outside of that central area by way of a GBaxile
WHANLdzZL £ Q FASER GNARLIT | YR

A Met with WCRC staff to discuss the scope of vaorlt better understand the needs of
WCRC with regard to the CHA review.

Some background information that provides context for this work is outlined in the next section of
this report. We then provide a summary of our review of CHAs, including recommemnsl&ionew

or changed CHAs and a figdss prioritisation of risk level associated with these CHAs.
Recommendations are also made for further work that might be required to better identify and
manage coastal hazards on the West Coast.

Review of West Coast Region Coastal Hazard Areas 7
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O1 ANR dzy R

2.1 The NewZealand Coastal Policy Statement 2010

Since the existing Regional Coastal Plan was made operative in 2000, there has been a new National
Policy Statement gazetted for the coastal environm@hts, the New Zealand Coastal Policy

Statement 2010 (NZCR8)quires councils to avoid increasing the risk of social, environmental and
economic harm in recognised coastal hazard areas, and to encourage development that reduces the
risk of hazard effect@nd gives othedirection on managing hazard risk. Regionalgyostatements,

regional plans and district plans must give effect to the NZCPS. The NZCPS contains seven objectives
and 29 policies. NZCPS objectives that are relevant to coastal hazards include:

A

Objective 1¢ safeguarding the integrity, form, functionirand resilience of the coastal
SYGANRYYSY(iXoeXYFAYydlIAyAy3d 2NinShégdagaDAy 3 vy I
environment and recognising their dynamic, complex and interdependent Xature

Objective &Y Ay G FAY YR SyKIFIyOS LlzfA0O aLl OSXI yi
opL2 NI dzy A GAS&aAX0&@XNBO23ayAdAy3d GKS LRGSYGALl
G2 06S I F¥FSOGSR o6& OftAYIFI(GS OKIFIy3aSz G2 NBAGN
access is maintained even when the coastal marine area advances inland.

Objective X to ensure that coastal hazard risks taking account of climate change are
managed by: locating new development away from areas prone to such risks;
considering responses, including managed retreat, for existing development in this
situation; and protecting or restoring natural defences to coastal hazards.

A number of NZCPS policies are also relevant to coastal hazards, including:

A

> > > > > > > > D>

Policy 3¢ Precautionary approach

Policy 6¢ Activities in the coastal environment

Policy 7¢ Strategic planning

Polcy 18¢ Public open space

Policy 19; Walking access

Policy 20 Vehicle access

Policy 24 Identification of coastal hazards

Policy 2%; Subdivision, use and development in areas of coastal hazard risk
Policy 26; Natural defences against coaskalzards, and

Policy 27 Strategies for protecting significant existing development from coastal
hazard risk.

Of these, Policies 227 are the most pertinent to this review. Policy 24 in particular requires the
identification of areas that are potentialbffected by coastal hazards, and requires priority to be
given to the identification of areas at high risk of being affected. Risks over at least 100 years are to
be assessed, with regard to a humber of factors such as:
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Physical drivers and processes idlahg sealevel rise

Shortterm and longterm dynamic fluctuations of erosion and accretion
Geomorphic character

The potential for flooding

Cumulative effects of selavel rise, storm surge and wave height

Human influences

> > > > > > >

The extent and permanence of budévelopment, and
A The effects of climate change.

The Department of Conservation (Ddf@s developeguidance to help councils to implement the
NZCPS (DoC 20NIMWA has considered the requirements of the NZCPS in this review of CHASs,
particular in regardd Policy 24 as required by the WCRC project scope, and by trying to bear in mind
a 100year timeframe for hazards.

As the NZCPS requires deeel rise to be considered in assessing coastal hazards, a brief summary of
climate change and sdavel rise sciace and management is given below.

2.2 Climate change and sdavel rise

Current guidance for the assessment of coastal hazards in New Zeadasderinghe effects of

Climate Changt & 3IA @Sy Ay alH&z&rdsNi IClmstE Change Guidancéofal

A2 PSNYYSy (& YRFRI& NIMOO2Y LI ye@Ay3d adzYYF NBE R2O0dzySyi
I &dzYYFNE 2F O2Fadrlt KFETFNRa FyR Of AYIFGS OKIFy3S
very brief overview is given hertocussing osealevel riseprojections.

Sealevelrisescienéell  1Sa GKFG y2 aixy3datsS wyzaid tA]1SteqQ OfA
hazard assessments must consider a range of possible sea level rise (\MfEe2017)Fourfuture

greenhouse gasmission scenarioknownt & GwSLINBaSy il 0A GBS / 2y OSy G NI (A
presented in the guidance to represemtrange of possible sdavel rise futures for New Zealand

(MfE 2017):

A alow to eventual nezero emission scenario (RCP2.6)

A anintermediatelow scenario basedn the RCP4.5 median projections

A a scenario with continuing high emissions, based on the RCP8.5 median projections
A

a higher H+ scenario, taking into account possible instabilities in polar ice sheets, based
on the RCP8.5 (83rd percentile) projectionsriropp et al (2014).

A longterm adaptive planning approach is recommended by the guidance, using the four
recommended sedevel rise scenarios for hazard assessmeaigen the anticipated long life of
greenfield developments and major new infrastructwaupled with the requirements of the NZCPS

to avoid future coastal risks over planning timeframes beyond 100 years, only the higher H+ scenario
should be used for new developments overview plot of predicted sea level rise associated with

the four scendos is reproduced ifrigure2-1.
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Recognising that an adaptive planning approach requires time to develop, the guidance provides
minimum transitional ablwances for sea level rise, for use in planning processes for four different
categories of development prior to implementation of the recommended adaptive approach. The
transitional allowances for different application are summarise@iable2-1.

NZ sea-level rise projection scenarios to 2150

2 T T T T
- | NZ RCP8.5 H+
5 NZ RCP8.5 M
g 16- NZ RCP4.5 M |
@ NZ RCP2.6 M
2 14} !
e
2 1.2
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o 08!
2
2 o6
k)
@
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0 — | | i i 1 4
2000 2020 2040 2060 2080 2100 2120 2140 2160

Figure2-1:  Four scenarios of New Zealand wide skeael rise projections with extensions to 2150.
Reproduced from Figure 27, MfE 2@17

Table2-1:  Minimum transitional New Zealand wide selevel rise allowances.Reproduced from Table 12,
MfE 2017a.

Category Description Transitional response
A Coasal subdivision, greenfield developments and majoi Avoid hazard risk by using skeavel
new infrastructure rise over more than 100 years and

the H+ scenario

B Changes in land use and redevelopment (intensificatiol Adapt to hazards by conducting a
riskassessment using the range of
scenarios and using the pathways
approach

C Landuse planning controls for existing coastal 1.0 m SLR
development and assets planning. Use of single values
local/district scale transitional until dynamic adaptive
pathways planningsiundertaken
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Category Description Transitional response

D Northabitable shortlived assets with a functional need t 0.65 m SLR
be at the coast, and either lowonsequences or readily
adaptable (including services)

The sedevel rise predictions presented in MfE 2017a and reprodunédgure2-1 and Table2-1 are
for the whole of New Zealand, but there arariations regionally due to rates of uplift and
subsidence. There is little data available for West Coast speciflewdaise predictions.

Sealevel rise is only one potential impact of climate change that may affect the coast. In addition we
know:

A Temperature and precipitation will change (MfE 2008b).

A The intensity and frequency of storm events will change.

A This may lead to changes in storm surge and waves, and thus more frequent or higher
magnitude flooding.

A This may also lead to changes in fluMizddiing (e.g., MfE 2010).

A summary otlimate change projections for the West Coast region is provided on the MfE website

(MfE 2018)

2.3 Extropical cyclmes Fehi and Gita

On 1 February 2018 dropical cyclone Fehlmoved into the North Tasman Sea and combined with a
trough moving in from the southwesaves and storm surgen top of a king tidegsaused

extensive coastal flooding and erosion throughoud YWest Coast. A state of emergency was
declared in Buller DistricDisruption to power, roading and communication occurred and up to 100
dwellings and business propertiegre rendered eithepermanently or temporarily uninhabitable.

On20 February 2018xtropical cyclone Gita caused further flooding and erosion, although generally
its effects to the West Coast were not as severe as Fehi.

The wave climate on thé/est Coasis dominated by waves from the south wedtivingsediment
transport from south tanorth along the coasDuring these cyclonesaves occurred from the north,
which in some locations resulted in unexpected and damaging impacts.

2.4 Approach used in this review

As discussed in Section 1, tsunami hazard is outside the scope of this revignetal, this review

looks at coastal processes that lead to erosion, flooding, and migration of river mouths in particular.
The coastal processes include the action of waves, tides and longshore currents on the movement of
sediments along and perpendiaw to the coast. For these natural processes to become hazards
requires the addition of a person or thing (e.qg., roading, residential properties) which has the
potential to suffer harm as a result of those natural process acting upon it. In the contiis$ of

report, climate change including séavel rise is a potential exacerbator of these hazards.

Review of West Coast Region Coastal Hazard Areas 11
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For this review we have focussed on the lateral extent of hazard areas along the coast. We have not
O2yaARSNBR Wi2ySaQ 2N Wwtobtheselh&xardaiess, ds th&sbdpe di tiS f | y R
review was to look at hazards in the Coastal Marine Area (CMA) only (up to MHWS). This is discussed
further in Section 4.1 of this report.

We began by reviewing all of the literature received and mapping dog@phic locations of the

studies onto a GIS overlay of the CHAs. This allowed us to plan actual and virtual site visits of existing
CHAs and areas where recent information has suggested coastal hazards exist. Based on literature
evidence and observatiorieom the field and virtual visits, we reviewed the existing CHAs and made
recommendations either confirming existing CHAggesting some new CHAS, or altering

boundaries (lateral extent along the coast) of existing CHAs.

After mapping and recording th#y S 6 Q NB O2 YY Sy RS Rsimplé dudliatives S | LILX A SR
prioritisation of the hazard risk that they prese(gee Figured)® ¢ KA & dza SR WSELISNI 2|
implementthe simple definition thaHazardProcesx Assets Risk or, in other words, the severity

of hazard(likelihood) and the assets at risk (consequences) equal the risk. This prioritisation should

0S O2YyAARSINERQI WTAREYIGA TEAY I CHASHNE OcuyiSdR A dzY | y R
identifying high rislareas (NZCPS Policy 24) to allow for appropriate management of high risk areas

and communities.

A

Medium
priority CH#

Assets at risk

Low priority
CHA

No CHA

v

Severity of hazard

Figure2-2:  Schematic representing prioritisation process used in this report.

2.5 Risks to state highways

SH6 runs the length of the West Coast from Haast to Westport, with SH67 extending north from
Westport to Kaamea. These roads are key lifelines as they provide the only access to many
communities along the coasit many locations these key roads are exposed to risks of erosion and
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flooding. Power and data cables follow the road closely in many locations andlsaaye vulnerable
to erosion.

NZTA maintainthe state highwayand in many locations has constructed sea walls or other
protection to defend the roadsThe most vulnerable sections of highway are included in the CHAs
identified in this report. When pridtising CHAs for further analysis of hazards we have focussed on
areas with existing or proposdalildingsvulnerable to coastal hazardS8HAs wherstate highways

are the only significant asshtive not been given high priority for further hazard analysi WCRC.

CHAs where state highways are vulnerable to coastal hazards are:

A CHAJXKaramea

A CHA3Hector, Ngakawau and Granity

A CHA4Orowaiti Lagoon

A CHA10 Woodpecker Bay

A CHA1WMaungahura Point to Meybille Bay
A CHA1Punakaiki Village (Pororari Beach)
A CHAl1ZPunakaiki River Beach

A CHA18L.7 Mile BIuff to 10 Mile Creek

A CHAl®&Rapahoe

A CHA1%outh Beach to Camerons

A CHA28Bruce Bay

A CHA2Haast Beaclto Waiatoto

Review of West Coast Region Coastal Hazard Areas 13
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In this section the coastal hazard areas (CHAS) identified as part cé\ttgs are detailed. For each
CHA information is included on its:

A

Location Description including NZTM Topo50 grid references of the CHA start and end
points, and a map.

Assets at riskbrief description of key built assets at risk in the CHA includinigibgs,
roads, airports and recreation facilities.

HazardprocessesDescription of hazard processes affecting CHA. The level of detalil
given depends on relevant references and on CHA priority. Hazard processes are
defined under the categories of Erosidfipoding, Dune blowouts and Dovdnift

effects. In general the most hazardous processes are listed first.

Priority assessmentLow, Medium or High depending on the assets at risk and hazard
process severity see Sectior2.3for details on philosophy for prioritising CHAs.

Existingmanagement:ncludes known existing coastal defences and other
management practices affecting coastal hazards in the CHA.

Relevant referenced.ist of references to key reports and analysis of coastal hazards
specific to the CHA. Other more general reports covetiregwthole coast or large
sections of it are referenced in a bibliography (Section 6).

RecommendationsFor all high priority and some medium prioriti&s
recommendations are given for further investigation and or management of hazards in
the CHA.

Notes This section contains additional information relating to how the CHA and its
extents were derived

It is important to note that there is potential for coastal hazards to exist on the West Coast outside
the specifically defined CHAs described in this repdany areas of th&VestCoast have highly

active coastal processes occurring but have not been definedH&glue to the lack (or small scale)

of development (assets) present. Outside of the defined CHAs most potential hazards are associated

with:

A

Beache: In general, most beaches on the West Coast have some risk of at least short
term erosion and flooding. Moreover, many are affected by a generally northward
longshore transport of sediment, thus any change to the sediment supply or wave
climate can affecrates and/or patterns of erosion or accretiodany beaches have
low-lying backshore areas where flooding from storm tides can extend well inland.

River/creek mouthsThere are many rivers and creeks draining to the West Coast.
Longshore transport of s@dent at their mouths can result in mouth migration, lagoon
formation and mouth closurecausing associated coastal hazards such as flooding and
erosion.

14
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CHAl Karamea

CHAL extends from Kohaihai BlBPR2244489, 1524460mE, 5448930mN) to Littheanganui Head
(BQ22208174,1520890mE 5417460mN). It includes Bieak Creek moutlQparara River mouth
andEstuary the Karamea River mouth atlie Karamea/Otumahana Estuagand the Little
Wanganui River.

Oparara River$

- & ’% v. N
R I\ ST
SN A2 L e Figel N N Hangapia
S\ NG Pl ST Gy s [N S=Ssypiaen™
N A = asscleSmieaSeale 1:250,0610

A | Sburcéd \frqm LIN\Z:royv'ri/dgpyright.reser‘ve-,“-{\ A
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CHAl

Karamea

Assets at risk

Buildings:Residencearound the Karame®tumahanaEstuary are
threatened by erosion and flooding.

Road:SH67 Karamea Highway is exposed to erosion as it passes arg
the backshore of the Karam&atumahana EstuarySections of the
KarameakKohaihai Road are exposed to erosion where it passes the
Oparara Lagoon and Break Creek.

Recreation:DoC Heaphy traclatilitiesare threatened, as is th€olf
Courseat Karamea.

Farmland Farmland is at threat from erosion and flooding.

Hazard processes

Eosion: Migrationof the Karamea River mouth, Oparara River mouth
and Break Creek mouttan directly erode land duringigration as well
aschange the exposure of the backshorestmsion fromswelland storm
waves There is also erosion of the open coast by storm waves.

Flooding:Wave washover flooding can affect low lying land during
storms. The estuary mouths closdraguently but when they do it can
result in flooding due to back up of water behind them.

Dune blowouts Dune blowouts can deposit large amounts of dune sa
on to land immediately behind the existing dune line.

Priority assessment

Medium: moderate humbes of assets are at risk. Existing manageme
measures are reasonably effective at reducing hazard.

Existing management

River/lagoon stopbankingxistsaround Karame#o provide protection
from river floods. There are alsome short sectionsfoerosion and/or
flood protection aroundbther parts of theKaramea lagoarPart of the
KarameaKohaihai Road is protected by rock armour adjacent to the
Oparara Lagoon. The Karaa River mouth has been mechanically
opened in the past to alleviate flooding caused by mouth closure.

Relevant references

Goss, . W. (260 Review of coastalonditionsg Resource Consent
RCO04/14prepared for Mr Steve Payr®y OCEL Consultants NZ Ltd.

Goss, |.W. (2Tb) Review of coastarosiong property at Beach Road,
Birchfield prepared for Mr Blair Colligany OCEL Consultani&ZLtd.

Goss, |.W. (2Tb) Review of coastarosiong property at Manns Road,
Birchfield prepared for Mr Mark Rapldyy OCEL ConsultanZLtd.

Goss, I. W. (200&eview of coastal erosion hazay@®roperty at Opararg
Estuary prepared forKowhai Farms Lty OCEL Consultants NZ Ltd.

Rose, R. (2006Jazard Report Kongahu Beach Karap@gL Energy Ltd
Report Ref: 0811141

16
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CHAl

Karamea

Notes

This CHAvas reviewed in 2012 arid based on CHAfrom the 2000
Regional Coastal Plan (WCRC 20088 northern limitvasextended

from Oparara up to Kohaihai Bluff to include the road and DoC Heap

Track facilities.

Review of West Coast Region Coastal Hazard Areas
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CHAZ2

Mokihinui

CHAZextends from Gentle Annie PoirBR21120046,1512040mE 5404600mN) to the south of

Miko BR21094985, 1509460mE 5398530mN)

Gentle Annie Point
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Assets at risk

Buildingé Residenceat Mokihinuiand Gentle Anniare threatened by

erosion and flooding.

Road:Part of Gentle Annie access road threatened by erosion.

Farmland Farmland is being lost to erosion.

Hazard processes

Erosion Long term erosioraffects the coastline along this CHAogton
rates are higher nearer the Mokihinui River moutouth migration also
threatens to cause erosion to the north bank of the Mokihinui River

mouth.

Flooding Wave washoveflooding affects land behind the beac

18
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CHAZ2

Mokihinui

Priority assessment

Medium: On-going erosion andeaflooding threatens existing buildings

Existing management

Groynes and riprapave been installedn the north bank ofthe
Mokihinui river mouth (Gentle Annie side) to prevent northward
migration ofthe mouth causing further erosiorA bund has been
constructedbetween Mokihinui township and the foreshorte, prevent
wave washover flooding of properties.

Relevant references

Goring, DG.(2011)Statement of evidence for Meridian Energy, Ltd
Environmat Court Christchurch ENX010CHEL15, 123, 124 and 135

Goss, I. W. (2@) Review of coastarosion hazard property at De
Malmanches Road, Mokihingrepared for Messrs C M Scanlon & D
Atkins, Mr P H and Mrs E P AtkinysOCEL Consultants NZ Ltd.

Hicks, M., Rouse, H., Tunnicliffeardd Walsh, J. (200Mokihinui River
Proposed Hydropower Schensediment ReportNIWA Client Report
CHC200217.

Hicks, M., Dickson, M. & Gorman, R. (20@@kihinui River Proposed
HydropowelScheme: Shoreline change around the Mokihinui River
mouth, NIWA Client Report CHC261036.

ReinenHamill, R.A. (201 Btatement of evidence for Meridian Energy
Ltd, Environment Court Christchurch ER¥10CHE115, 123, 124 and
135Tonkin & Taylor Ltd (20p®lokihinui River Proposed Hydropower
Scheme Coastal Management Options Evaluafi@&T Ref: 25300.001

Notes

This CHAvas reviewed in 2012 arid based on th€HA2 from the 2000
Regional Coastal Plan (WCRC 2000)
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CHAS Hector, Ngakawau an@ranity

CHAS3 extends from 400m north of Lamplough StreBR2(1081964, 1508180mE 5396440mN) to
the mouth of the Orowaiti Lagoo®R20900788, 1490040mE 5378800mNJhe CHA includes
Hector, Ngakawau and Granity as well as the Ngakawau and WaimangarmsadRid several smalle
creeks.
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Assets at risk Buﬂdlngs Re5|dent|al propertleand schooln Granity Hectorand
Ngakawatare affected by erosion and floodinig. general, poperty to
the west of SH6W Hector, Ngakawau and Granisyvery vulnerabléo
erosion and floodingNew subdivisions at the south end of the CHA ha
been set back to allow for continuing erosion.

* '\
\ )

N

Roal: Sections oBEH67Karamea Highwayare likely to be threatened by
erosion and flooding in the future.

Farmland Patrticularly in the southern half of this CHA significant area
farmland are being lost to erosion.
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CHA3

Hector, Ngakawau an@ranity

Hazard processes

Erosion The shorelie in CHA3 is experiencing long term erosion
combined with shormedium term (220 year time frame) cycles of
accretion and erosiarErosion is caused byawe driverabrasion and
transport of materiahorthward exceedng sediment supply from rivers
and fram the coast to the southwest. Erosion ratesy over the length
of the CHA as well as over time due to varying wave conditions and
sediment inputs from rivers. Temporal variability is greatest near the
mouths of the Ngakawau and Waimangaroa Rivers. Eraaies in this
CHA are sensitive to changes in sediment supply from the southwest
example: sedevel rise resulting in buitdp of beaches and storage of
sediment west of the Buller River training wallsjly management
practices which affect sedimedelivery or movement along the shore
within this CHAi.e,, groynes, beach miningr seawalls) have potential t(
impact on erosion rates/patterns.

Flooding The low lying coastal larid this CHAs subject to wave
washover flooding during storm$his risk is increased by erosion of thi
gravel barrier at the back of the beadixtensive property and road
flooding occurred during etropical cyclone Fehi. Flood risk will increas
with sealevel rise.

Priority assessment

High Many buildingsare atrisk fromcoastal erosion in the near future
(notably the Granity Schoolfoastal hazards are having a severe impg
on the communities along this CHA.

Existing management

At various properties in Hector, Ngakawau and Gramsiga walls or
bunds have been constructed. These are highly variable in design an
condition. Whilst effective in the short term, these structures will not
provide long term protection. Vegetated buffer zones haeenplanted
along some parts of the coa® help slow erosion. Adomeriver/creek

mouthsrip-rap armouring has been used to prevent mouth migration.

Detailed analysis to map the inland extent of areaposedo
inundation and erosiohazardis currently underwayor the Te Tai o
Poutini Plar(December 2021). This analysi#l provide much greater
detail than this report and will enable improved planning and
management of risks.
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CHA3

Hector, Ngakawau an@ranity

Relevant references

Allis, M, Bosserelle, CGardner, M(in production) Assessment of High
Coastal Hazard Areas for the West Coast: Supporting Te Tai o Poutil
NIWA report to West Coast Regional Council.

Allis, M.(2016a). Adapting to coastal change at Granity, Ngakawau an
Hector NIWA Client Report HAM200d2, prepared for West Coast
Regional Council

Allis, M.J. (2016b). Letter note to WCRC (Paulette Birchfield) on advi
Adapting to coastal change at Granity, Ngakawau and HENONVA,
2016) for community meeting 2Rov 2016. 4p.

Benn, J. (200 valudion of the effects of Stone Removal North of
Westport prepared for West Coast Regional Council by DTec Consul
Ltd.

Benn, JandTodd, D. (2005 oastal Hazards Assessment: Proposed
Fairydown Farm Suflivision; Beach Road, Whareatea River, Buller
District, report for Fairydown Farm Ltd by DTec Consulting Ltd.

Benn, JandTodd, D. (2007Review of Proposed Coastal Protection
Works for 12al4 Main Road, Ngakawaueport for Alan Merrett by
DTec Consulting Ltd.

Benn, JandTodd, D. (201QYpdated CoasteErosion Assessment:
Fairydown Farm Swuflivision; Beach Road, Whareatea River, Buller
District report for Fairydown Farm Ltd by DTec Consulting Ltd.

Ramsay, D. (2006)anaging and Adapting to Coastal Erosion on the
West Coast: GranityPrepared for Wedtoast Regional Council, NIWA
Client Report HAM200653.

Ramsay, D. (200K)anaging and Adapting to Coastal Erosion on the
West Coast: Ngakawau and HectBrepared for West Coast Regional
Council, NIWA Client Report HAM26007.

Single, M. (199%tatementof evidence regarding physical coastal
processes at the site of the proposed West Coast Coal Terminal

Single, M. (2009Review on the effects on the physical coastal proces]
of a proposed groymat Ngakawaureport for Allan Tyler by Shore
Processes and Management Ltd.

Notes This CHA isased onrCHA3 from the 2000 Regional Coastal Plan (WCH
2000) It has been slightly extended to timerth to include areas of
proposed/potential subdivision to the north of Hector.
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CHA4

OrowaitiLagoon

This CHA covers the Orowaiigoon and the coastline affected Hye Orowaiti Rivemouth
processes (fronBR20900788, 1490040mE 5378800mN BR20871783, 1487130mE 5378330mN)
The northern limit of this CHA is the same as the southern linGt+o43.
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Assets at risk

Buildings:Many existing houses around the lagoon shore are at risk fr
flooding and erosionThis includes properties along Snodgrass Road,
Orowaiti Road and in low lying areas of northern Westport.

Road:The SH67 bridge approachesve been flooded from the lagoon
andhavealsobeen affected by erosion requiring protection measures,
OtherminorNR I R4 | NB Ff a2 GKNBIFGSYSR;
Utopia road have already been lost to erosion.

Farmland:Land north of Utopia Road has been lost to erosion. Some
this land is subdivided.

Review of West Coast Region Coastal Hazard Areas
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CHA4

OrowaitiLagoon

Hazard processes

Flooding There are extensive low lying areas around the lagoon whel
properties roads and farmlandre threatened by high tides, storm
surges and river flood§ealevel rise will significantly increase this risk
the future.

Erosion Erosion due to mouth migratn (generally eastwards) has
caused significant land loss in the past and igjoimg. Mouth migration
can change the exposure of the shore to wave action and can also ci
erosion by river flows. Within the lagoplocal windwaves and river
floods cancause bank erosion.

Priority assessment

Hight Houses and roads in low lying areas around Orowaiti Lagoon al
significant risk of flooding from the sea (and/or Buller Rflard
overflows into the Orowai}i Within the lagoorthe erosion hazard is not
too severe and can bmanagel with the use of bank protection. At the
lagoon mouth the hazard processes are much more severe and diffic
to manage but there are fewer assets at risk.

Existing management

Around the lagoon various short sections of shoreline are armoured t
prevent erosim. At the lagoon mouth several large groynes have beel
constructed on the South side of the mouth to try and prevent
erosion/mouth migrationSeveral of these have already bemuntflanked

Some properties have raised floor levels to mitigate flood risk.

Bunds alongside Snodgrassdd provide some protection from flooding,
and culverts under the road have flapgates to allow drainage whilst
preventing inflow from the sea.

Hood hazard mapping is available from hydrodynamic modedifniyer
and coastaflood risk.

Work is underway to develop a flood forecasting system for river and
coastal inundation of Westport, including the Orowaiti Lagoon. This
system is planned to be operational in 2022.

Detailed analysis to map the inland extent of areas exptsed
inundation and erosion hazard is currently underway (December 202
This analysis will provide much greater detail than this report and will
enable improved planning and management of risks.
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CHA4

OrowaitiLagoon

Relevant references

Allis, M., Bosserelle, C., Gardner, M. (induction) Assessment of High
Coastal Hazard Areas for the West Coast: Supporting Te Tai o Poutil
NIWA report to West Coast Regional Council.

Allis M. (2015) NIWA letter tolichael MeehanWCRC dated 6 May 201¢
providing advice regarding proposed floodway cut options between tf
Orowaiti Lagoon and Tasman Sea.

Allis, M.J, et al. (2017)lanaging and adapting to coastal erosion on th
West Coast: Carters BeadtiWA Client Report 2017119HNest Coast
Regional Council: 36.

Dennis, F.H1996) Stability of Utopia Road Propergyrepared for Mr G R
Millar by OCEL Consultants NZ Ltd.

Gardner M. (2017) Buller River: Update of hydraulic mddeid River
Sea Consulting Ltd Report for West CéasgionalCouncil

Goss, I.W. (201Heview of coastal hazard as it affects building siting i
lot DP12836, Utopia Road, Westpoprepared forMr and Mrs BJ and
L A. A Donaldsorby OCEL ConsultantZL td.

Recommendations

Development of hazard zones for thGHAIs recommendedThe
existing flood mapping model should be used to simulate scenarios ¢
severe storm surge ithe absence of river floodinGhe model currently
focuses on risk from river flooding, so may possibly uadtimate
hazard to property around the Orowaiti Laa).

Hood hazard datshould be included in propertyand Information
Memorandum (LIM) reports (whilst the existing flood mapping studies
are publicly available this information has not been included in LIMs

Minimum floor levels for new developmenghould be specified based
on flood mapping data.

Notes

This CHAvas created as part of the 20t@view ofcoastal hazarareas
CHAs 3 and 4 are separateelcause they are each affected by differen;
hazard processe&ollowing the extensive property floodj duringex
tropicalcyclone Fehi the priority was increased to Higktensive
flooding of this area also occurred during the 2021 Buller River flood.
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CHAS

Carters Beach

This CHA extends from the Buller River mo@&RZ0824 795, 1482470mE 5379510mN) to a point
level with Bradshaws Road, west of Carters BeB&2(0789769, 1478930mE 5376950mN).

Buller Bay

Carters B
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Assets at risk

Recreation facilitiesThe sports fields of the domain are being affectec
by erosion and wave overtopping. The unsealed access road betwee
sports fields and beadiRotary Roadhas beertruncated andclosed due
to erosion.

Buildings:Low lying properties behind the domaipirts fields are at
risk of flooding during high tides/storm surges. New subdivisions at tl|
west end of the CHA have been set back to martagerosion risk.

Airport: WestportAirport runway extends close to the beach which is
currently experiencing erasn. If erosion continues theinwaymay be
threatened.

Farmland Farmland to the east and west of Carters Beach is threater
by erosion and flooding

Hazard processes

Erosion:The coastline at Carters Beach consists ofliomag sands
deposited followinghe construction of the Buller River training walls (4
a result of the dominant westast longshore transport). Thererie
vegetationnor significant forelune protecting thebackshoreandthe
coastlineposition is very sensitive to any change in wave climate or
sediment supplyThe coastline reached a position of maximum advani
around 1981 and since then has eroded by approximatein 4@ is not
known whether this is shofitnedium term variability athe shoreline
settles into a new equilibrium dhe start of a longer term trendelating

26
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CHAS

Carters Beach

to either/both a change in wave climate and/or a reduction in the sup
of littoral drift sand from the south.

Hooding: Land along this section of coast is vemy lging and is affected
by wave overtopping and flooding.

Downdrift effects: The dominant weseast longshore transport drives
sediment from this CHA past the Buller River training walls towards
CHAS. Actions in this CHA (eggoynes, sand mining) hatiee potential
to influence erosion rates to the east of the Buller River.

Priority assessment

Medium: Erosion and flooding are currently affecting recreation faciliti
at Carters Beach. If erosion continues at current rates the risk to builg
and theairport will increase.

Existing management

There are no existing defences. A monitoring progvemsimplemented
by Buller District Council in 2006eW subdivisions to the west @arters
Beach lave been set back from the coast to allow for erosion hazard

Relevant references

Allis, M.J, et al. (2017). Managing and adapting to coastal erosion on
West Coast: Carters Bea®IWA Client Report 2017119hepared for
West Coast Regional Coungtp.

Allis, M.J., Hicks, D.M. (2019) Adapting to coastal change at Carters
Beach, New Zealand. In: P. Wang, J.D. Rosati & M. ValleeG&atstpl
Sediments 2019: Proceedings of the 9th International Confergviaed
Scientific Publishing, Singapore: 15688651
https://doi.org/10.1142/9789811204487 0134

Furkert, F.W. (1948)estport Harbour Transactions of the Royal Socie
of New Zealand, Vol. 76, Part 3, pp3®.

Kirk, R.M., Hastie, W.andLumslen, J.L. (1986 edimentary Processes
Operating Around a River Mouth Port, Westport, New Zealdhelw
Zealand Journal of Marine and Freshwater Research, Vol. 20, 4337

Kirk, R.M., Hastie, W.J., & Lumsden, J.L. (19&8M1our Entrance
Morphology andSediments at a River Mouth Port, Westport, New
Zealand New Zealand Journal of Marine and Freshwater Research, |
21, pp 689%691.

OCEL Consultants NZ Ltd (20Réyiew of Coastal ErosieGarters
Beach for Buller District Council.

Recommendations Cmtinued monitoring of erosion rates is recommende®lonitoring will
help inform understanding of the processes affecting Carters Beach.
Notes This CHAvas created as part of the 20t@view ofcoastal hazarareas

Erosion is a relatively receatcurrence here as previously the shorelin
has advanced in this areBecent studies and site inspection confirm
active erosion on this stretch of coast at least in the sttenn.
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CHA®G Omau

The OmalCHA stretches along the cliff front adjacent to Omau fBRR20742773(1474200mE
5377380mN) tdBR20728771(1472840mE 5377130mN).
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Assets at risk Buildings Several eX|st|ng buildings (houses and leaghas well as the
access to them is threatened. Several currently subdivided plots of I3
are threatened. The gardens of several existing buildings are current
being eroded, as are parts 6Glifftop Lane.

Hazard processes Erosion The cliffs at Omau are relatively weak comparethtuse at
Cape Foulwind and atbey areretreating as the narrow beach at their
base is eroded. Erosion rates are more severe at the eastern end of |
CHA. As well as retreat dfd cliffsby progressive toeutting and slab
failure, consideration needs to be given to the riskbobader, lower
anglecollapse/landslide

Priority assessment Medium: Cliff retreat means that several residences and subdivided [
of land in Omau are likely to be affected by erosion withirlBO years.

Existing management | New houses/bacés are being set back to manage the future threat of
erosion. The lifespan beirgpplied to calculate setbacks varies. The
extent of some plots limits the setback which can be applied to any
construction within them.
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CHAG

Omau

Relevant references

Yetton, M. (20@) Geotechnical report in relation #proposedbuilding
site at Lighthouse Roa@ape Foulwind, West Coaptepared foMr
Wayne Barcaby Geotech Consulting LtReport Ref. 1500

Yetton, M. (2005%eotechnical report in relation to proposed subdivisi
of Section 48, Omau, Cape Foulwind, West Cpaspared for Shane
Saunders by Gxech Consulting LtdReport Ref. 1568

Yetton, M. (200) Geotechnical report in relation to proposeduse
construction at Section 2®mau, Cape Foulwind, West Coasepared
for David Johnby Geotech Consulting LtReport Ref. 1795

Yetton, M. (2@0) Geotechnical report in relation to proposkeduse
construction at Lot 2 DP 38591Bmau, Cape Foulwind, West Coast
prepared forMark Mcintyreby Geotech Consulting LtReport Ref. 1833

Recommendations Monitoring of cliff retreat isrecommended particularly following any
significantcollapse. At some point in the future existing buildings may
need to be evacuated/removed/relocated to prevent risk to life as a
result of cliff collapse/erosion.

Notes This CHAvasestablishedas part d the 2012review ofcoastal hazard

areas
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CHAY Tauranga Bay

This CHA covers the shoreline around Tauranga Bay from the DoC Cape Foulwind Walkway ¢
in the North BR20717751, 1471780mE 5375150mN) to the houses at the southern end didke
(BR20 71640, 1471680mE 5374090mN).
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Assets at risk Recreation facilitiesRoad access and parking fbe Cape Foulwind
Walkway (DoC).
Hazard processes Erosion:Creek mouth migration threatens parts of the access road an

has caused problems in the past requiring erosion protection. Wave
driven erosion is affecting parts of the bay and has threatened the
parking area.

Flooding:Wave washover flooding affects sorageas around the bay

Priority assessment Low: Hazard processes are not particularly severe and erosion protec
measures appear to be reasonably effective at present. The value of
assets at risk is relatively low and in the long term it would be plestib
relocate access to Cape Foulwind Walkway if required.

Existing management | Rock armour has been used to protect partshefroad andthe DoCcar

park.
Relevant references Liefting, Rand Cochrane, P. (201Tauranga Bay Subdivision Coastal
Hazards; Further Information Tonkin & Taylor, T&T Ref. 870932
Notes This CHA is based on C#ifom the 2000 Regional Coastal Plan (WCH
2000)
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CHAS8

Nine Mile Beach

The Nine Mile Beach CHA stretches from near the north end of the bB&R20[16 736, 1471680mE
5373610mN) to Parsons Hill at the south end of the beB&20715612, 1471550mE 5361270mN)
The CHA includes the Okari Lagoon and the mouth of the Totara River.
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Assets at risk

Buildings: Generallybuudlngs along this stretch of coast are adequate
set back to manage their exposure to coastal hazards. With further
development and continuing erosion there may be increasing hazard
buildings in the future.

Road:Parts of OkarRoad are threatenedby erosion, particularly near
the mouth of the Okari Lagoon.

Farmland:Farmland behind Nine Mile Beach is being lost to erosion.
Some of this farmland has been subdivided for residential developme
but generally the subdivision sites are adequately setkdto manage the
erosion risk.

Hazard processes

Erosion:Northward longshore transport is resulting in long term erosic
of Nine Mile Beach. Erosion rates are fastest at the southern end of th
beach although during Fehi and Gita significant erosiocuoied at the
northern end of the beachMouth migration can cause local erosion at
much faster rates around the Okddgoon mouth and Totara River
mouth. Changes or management actions affecting sediment supply t(
beach or sediment movement along theach haethe potential to
change erosion rates/patterns.

Dune BlowoutsThe beach is backed by dunaad dune blowouts can
occur as a result of wave/wind action during storms
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CHAS8 Nine Mile Beach

Priority assessment Low: Existing buildings are generally set back far ehamthat erosion
is unlikely to affect them in the near future. The risk to new developm
is being adequately managed by setting back buildings appropriately]

Existing management | New subdivisions and buildings are being set back to maewaggton

risk. Sme rock erosion protection exists around the lagoon mouth
including a small groyne to prevent causeway outflanking and to helg
resist lagoon mouth migration.

Relevant references Goss, |.W. (21b) Review of coastadrosion hazard propertyat Okari
Road, Tauranga Bagrepared for Mr & Mrs D A and L A GrahbayrOCEL
ConsultantdNZLtd.

Goss, |.W. (2W6) Review of coastarosiong property at Okari Road,
Tauranga Bayprepared forMs Janet Pottingdoy OCEL ConsultantZ
Ltd.

Goss, L.LW. @7) Review of coastarosiong property at Okari Road,
Tauranga Bayprepared forMs Jude Greehy OCEL ConsultantZLtd.

Goss, |. W. (2) Review of coastadrosiong Lot 1 of proposed
subdivision at Okari Road, Tauranga Bargpared for MiJ M Roges by
OCEL ConsultantZLtd.

Goss, . W. (201Review of coastadrosiong Nine mile beach,
Charlestonprepared for Mr G N Stott by OCEL Consultilzistd.

Rose, R.V. (200&€auses and remedies for coastal erosion and the
contribution made byobby scale gold miningSouth Nine Mile Beach
near CharlestonPrepared for Geoff Hill by Resource Management
Services.

Yetton, M. (204) Geotechnical report in relation to proposidilding
site at Beach Road, CharlestéMest Coastprepared forLyn Irglisby
Geotech Consulting LtédReport Ref. 1501

Notes This CHA is based on C&ififom the 2000 Regional Coastal Plan (WCH
2000) Little Beach has been moved into a separate CHA as itisin a
separate embayment and the processes are only weakly linked.
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CHA9

Little Beach

CHA9 covers the whole of Little Beach, frd$20711610(1471150mE 5361090mN) to
BS20707606(1470710mE 5360600mN).
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Assets at risk

Bundlngs Severabaches are at high risk of erosion and floodimgith
little buffer spaceleft between the beach and the buildings.

Road:Beach road is threatened by erosion.

Hazard processes

Erosion:Long term beach erosion affects the whole of Little Beach.

Flooding:Wave wahover floodingaffects low lying land behind the
beach.

Priority assessment

Medium: Thereare only limited assets in the CHA but several of the
bactes arethreatenedby erosion in the near future.

Existing management

Some erosion protection has beenta$ed to protect existing bads.

Notes

Inthe 2000 Regional Coastal Plan (WCRC 201ig) Beach was
combined with Nine Mile Beach in CHAAs part of the 2012 coastal
hazard assessmeiittle Beachwasmoved into a separate CHA as it is
a separate embayment and the processes are only weakly linked.
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CHA10

Woodpecker Bay

The Woodpecker Bay CHA extends fl8819%672484(1467220mE 5348440mN) B519%649449
(1464910mE 5344980mN). This CHA includes Tiromoana and the mouth of the Fox River.
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Assets at risk

Road:SH6 is threatened by erosion and flooding at several locations

Buildings:Bachesare threatened by erosion and flooding

Hazard processes

Erosion:Woodpecker Bay is a pocket beach with limited sediment
supplies (main source Fox River). The erosion fiscwsvards the centre
and northern parts of the bay because these areas have greater exp(
to south westerly and westerly swells, and experience greater northe
drift. Northerly swells during Fehi caused extensive damage at the
southern part of the hy.

Flooding:Wave washover flooding affects the land immediately behin
the beachExtensive flooding and wave washover damage occurred
during cyclone Fehi.

Priority assessment

Medium: SH6 iseverely threatened by erosion for an extended distan
within this CHA but there are few other assets at risk.
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CHA10

Woodpecker Bay

Existing management

Rock protection/seawalls have been installed to protect some existing
bachesand parts of SH6.

Relevant references

Benn, J. (200Assessment of Environmental Effects of Proposed Gra
Extraction from the Fox (Potikohua) River: Resource Consent Applicg
RC03329prepared for Fitzcarraldo Investments Ltd (Wellington) by D
Consulting Ltd

Ward, H. (2010Assessment of Environmental Effeci&¥/oodpecker Bay
Rock Protectionprepared for NZTA by Opus International Consultants
Ltd

Notes

There is little bange to this CHA from CHAn the 2000 Regional Coast|
Plan (WCRC 200€¥cept to extend its southern end to Seal Island to
include additional locations where SH6 is at risk.
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CHA11l

Maungahura Point to Meybille Bay

CHAL11 encompasses an exposed section of coast consisting of narrow beaches between sma
outcrops. This CHA extends from Maungahura P&8tL0647 435, 1464700mE 5343550mN) to the
rocky outcrop at the north end of Meybille Ba&y319%643412, 1464330mME 5341200mN)
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Assets at risk

Road: SH6 is very close to the shoreline along the length of this CHA
is threatened in several places.

Buildings:Severabacheshetween the SH and coast are exposed to
erosion and wave washover flooding.

Hazard processes

Erosion:Long term erosiolis occurring along this coast but at a relative
slow rate.Vulnerability to erosion is very variable along this CHA

depending on local conditions (geology, sediment supply and shelteri
from wavesby headlands or offshore rocks

Flooding:Wave washover at higtides can affect lower lying parts of th
road andbaches although generally the shoreline slopes quite steeply,
behind the beach along this CHA.

Priority assessment

Low: Hazard processes are not severe and are being managed reasc
effectively throwgh the use of short sections of protection where
required.

Existing management

Rock armour and concrete sea walls have been used to protect shori
sections of SH6 where it has been threatened by erosion.

Notes

This CHAvascreated as part of the 2012view of coastal hazard areas
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CHA12

Punakaiki VillagéPororariBeach)

This CHA covers the length of beach in front of Punakaiki Village including tharPRivermouth
andlagoon. The CHA stretches fr@d8$19%626 382(1462630mE 5338260mN) BS19
619363(1461940mE 5336380mN).

Perpendicular Point

Pororari i
Lagoon

Putai Blowhole *

Dolomite Point 0,8 pE

Pancake Rocks )

Scale 1 50 O(—

;Sourced frbm lLNZ Crown Copyright 1 reser e

Assets at risk

Buﬂdlngs Much of Punakalkl Village is threatendacluding houses and
tourist accommodation (hotels, hostels and motor camp).

Road:SH6 is threatened by erosion at the Southern end of the CHA.

Recreation:The width of the beach and access to the beach are being
affected as erosion of the beach occurdront of the seawall.

Hazard processes

Erosion Long term erosion of the beach is occurring in front of the vill
as a result of wave attack and northward longshore transport. There |
also an erosion risk associated with river mouth migration.

Flooding: Storm waves overtopping the beach can cause flooding.

Priority assessment

High:Erosion is continuing and is very close to the buildings in the vill
The recreational value of the beach is being reduced through continu
erosion in front of theseawall.
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CHA12

Punakaiki VillagéPororariBeach)

Existing management

A rock-armoured seawall has been constructed continuously from SH¢
the southern edge of the bay across in front of the vélathe seawall
consists of a raised bund with sloping rock armour extending down it
seaward face to beach levdlhe seawall has been extended over time
protect the campground as well as the village.

Detailed analysis to map the inland extent of areasoseglto

inundation and erosion hazard is currently underway (December 202
This analysis will provide much greater detail than this report and will
enable improved planning and management of risks.

Relevant references

Allis, M., Bosserelle, C., Gardnér, (in production) Assessment of High
Coastal Hazard Areas for the West Coast: Supporting Te Tai o Poutil
NIWA report to West Coast Regional Council.

Allis, M. (2020Foastal changes and future coastal management at
Punakaiki NIWA Client Report 2020236!: 37.

Coll, C.J2014 Punakaiki Township, coastal erosion cresstions
February 2014Plots and data prepared for West Coast Regional Cou
C.J. Coll Surveying Ltd, Westport, 5 March 2014.

Hamilton, J. McK1983 Punakaiki sea erosioWwestland Catchment
Board and Regional Water Board Letter, Ref 921000, October 1983

Hicks (2015%tability of seawall at PunakailflIWA, Technical note for
West Coast Regional Council. 8 September 2014

Kirk R. M(1988 Coastal Erosion and InundationRanakaiki Village
(Pororari Beach) Westland 198986 Report to Department of
Conservation, Buller District, Westport, March 1988.

Neale, D. 1997vidence of Don Neale in the matter of the Coastal Pe
Application RC96/20 by Buller District Council

Neale, D. 2007Evidence of Don Neale in the matter of Resource Con
Application RC06134 by Buller District Council, for a coastal erosion
protection structure at Punakaiki

Ramsay D(2007) Punakaiki seawall impactbllWA,Technical note for
West CoasRegional Council

Recommendations

Monitoring is recommended for thi€HA. Post evenmonitoring of the
condition of the seawall, the beach toe in front of it, and the unprotec]
shore at the endss recommended as the sea wall is having a large efi
on coastal processes.

Notes

This CHA is based on CHi#fom the 2000 Regional Coastal Plan (WCF
2000) There is little change to the CHA extents or processes but the
to the village and the radhhas increased due to continuing erosion. Th
has resulted in the installatigrand subsequent extensioaf the seawall
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CHA13

Punakaiki River Beach

CHAL13 covers the coast from south of Pancake RaBE49617 359, 1461760mE 5335900mN) as f
as Razorback PoirB$19 617 35QL461750mE 5335050mN). The CHA includes the mouth of the

Punakaiki River.
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Assets at risk

Bundlngs Hotel andbaches
Road:A short length of SH6 is at risk

Hazard processes

Erosion:River mouth migration threatens to erode land at the souther
end of the bay. There is little lortgrm erosion but short-term shoreline
changes do affect the CHA and it is sensitive to any changasernal
controls(i.e. sedevel rise or change irediment supply) which may
cause erosion.

Flooding:Wave washover flooding affects land behind the beach.

Priority assessment

Medium: There is little longerm erosion,but assets located behind the
beach have very little buffer space and are very vulnieréds any future
changes affecting coastal processes.

Existing management

Groynes and rock protection have been installed on the south bank @
the mouth of the Punakaiki River to manage the risk of erosion cause
mouth migration.

Detailedanalysis to map the inland extent of areas expoted
inundation and erosion hazard is currently underway (December 202
This analysis will provide much greater detail than this report and will
enable improved planning and management of risks.
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CHA13

Punakaiki River Beach

Relevanteferences

Allis, M., Bosserelle, C., Gardner, M. (in production) Assessment of F
Coastal Hazard Areas for the West Coast: Supporting Te Tai o Poutil
NIWA report to West Coast Regional Council.

Goss, . W. (201 Review of coastal hazarLot 2 DP 38777, Punakaiki
Beach prepared for Punakaiki Farm Ltd by OCEL ConsuNifitsl.

Notes

This CHAs based or€HA8 in the 2000 Regional Coastal Plan (WCRC
2000)
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CHA14 Pakiroa (Barrytown) Beach

CHA14 extends over much of the length of Pakiroa Bdaaim just north of Burke Road
(BT19610287, 1461060mE 5328700mNb the southern end of the beach just before 17 Mile Blu
(BT19596180, 1459640mE 5318010m)NThere are many small creeks which dischangp the sea
along this CHA including Maher Creek, Deverys Creek, Collins Creek, Canoe Creek, Granite C
Fagan Creek and Bakers Creek.
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Assets at risk Farmland:Significant areas of farmland are belng lost to erosion.

Buildings:Development pressure is increasing along this stretch of co
Various new subdivisions are being proposed and constructed. Setbs
are being applied to manage their exposure to the @ndazard.

Hazard processes Erosion:Long term erosion is the main hazard affecting this CHA. Era
is being driven primarily byave drivenongshore drift of material from
south to north. Erosion rates are highedbngthe southernto middle
parts d the beach with erosion rates reducifigrther north. There is
some accretion at the northern end of the beach. Any management
practices which affect sediment delivery or movement along the shor
(i.e., groynes, beach miningr seawalls) have potential ionpact on
erosion rates/patternsAround creek mouths there are erosion risks
associated with mouth migration.

Flooding:Wave washover floodmaffects land behind the beach and
flooding can occur at creek mouths due to migration or blockage.

Priority asessment Medium: Erosion rates are high along parts of this Gidé although
there arefew highvalue assets currently at risk there is increasing
development/subdivision pressure.
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CHA14

Pakiroa (Barrytown) Beach

Existing management

Set back of new developmetd manage erosion threaGroynes to limit
mouth migration of Canoe Creek.

Relevant references

Benn, J. (2004Yoastal Hazards Assessment: South Pakiroa Beach
(Barrytown Flats)Report for Paramount Group, Australia (NZ Division
DTec Consulting Ltd. (Peer reviewed for Grey District Council by Bec
Carter Hollings and Ferner Ltd, 2004)

Benn, J. and Todd, D. (20@x)astal Hazards Assessment: Properties F
2840, RS 2541, R331, RS 3250; Burke Rd, Barrytown Flats (Pakiroa
Beach), Westlandreport for Punakaiki Downs Ltd by DTec Consulting
Ltd. (peer reviewed for Grey District Council by Rick Liefting, Tonkin ¢
Taylor, 2007)

Jones C.J.1(1992 Surf Zone Processes and Stdnatuced Beach Profile
Response at Barrytown, West Coast, South Island, New Zealand
Unpublished MSc Thesis, Geography Department, University of
Canterbury. 156p.

Notes

This CHAs based or€HA9 from the 2000 Regional Coastal Plan (WCF
2000) The northen part of the beach is not included in the CHA as it i
either neutral or aggrading at present and there is no existing
development at risk. This CHA has been extended slightly to the soui
cover the gap that previously was present between OHxd CIA 10.
These two CHAs have differing hazard process so have not been
combined.

42

Review of West Coast Region Coastal Hazard Areas



CHA15 17 Mile Bluff to 10 Mile Creek

CHAL15 stretches from the end of CHA at 17 Mile BIuff§ 719596180, 1459640mE 5318010mN
to 10 Mile CreekBT19567117, 1456720mE 5311720mN). The CHA includes the small settleme
Greigs.
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Assets at risk Road: SH6 is threatened in several locations along this CHA.

Buildings:Several housebachego the west of SH6 are at risk.

Hazard processes Erosion:Erosion of low lying areas fronted by beaches as well as slof
erosion of steeper parts of the coastline can affect parts of this CHA.
Erosion risk is very variable along the CHA depending on local geolo
and wave exposure.

Flooding:Wave washover floodg can affect lower lying portions of thig
CHA.

Priority assessment Low: Erosion rates are generally lpand the hazard is currently being
adequately managed through the use of short sections of
armour/seawall.

Existing management | Rock armour has beerated to protect the highway in several locatior
At least one house owner has also installed a short section of concre|
seawall to protect their property.

Relevant references Cave, M.P(2007)Natural Hazard Assessment of Section 1, 12 Mile Be
Community, GreymoutiiResource Solutions

Todd, D. (2006 oastal Hazards Assessment: Wild Weka Limited Pro
(RS3629), 13 Mile, West CadReport for John and Karen Warren by
DTec Consulting Ltd. (Peer reviewed for Grey District Council by 1.W|
Goss, @EL Consultants NZ Ltd.)

Notes This CHA is based on CHXrom the 2000 Regional Coastal Plan (WC
2000)
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CHA1l6

Rapahoe

The Rapahoe CHA stretches from about 1.5km north of Rap&81d®%57088, 1455740mE

5308810mN) to south of Seven Mile CreBR19547067, 1454750mE 5306740mN)
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Assets at risk

Buildings Several properties in Rapahoe are at risk of erogicluding
residencesthe pub anccampground Severalindeveloped sections are
also at risk.

Road SH6 is exposed to erosion for approximately 1km to the north ¢
Rapahoe. Within Rapahoe, Beach Road is already truncated by eros

Hazard processes

Erosion Long term erosion of the shorelirie occurring as result of
sand and gravel removal (by northward transport and abrasion)
exceeding supply (from Seven Mile Creek, cliff erosion and probably
bypassing around Point Elizabeth from the Souilepletion and rollover
occurs on the remnant beach barrievhile wave attack on the bluff at
the northern end threatens the stability of the road around the bluff.
Creek mouth migration also poses an erosion risk to both the north a
south banks of Seven Mile Creek (including parts of the raised terrac
its south). Erosion rates along this CHA vary significantly, predominal
due to the varying exposure to wave energy and direction (due to the
sheltering effect of Point Elizabeth).

Flooding Wave washover flooding occurs during storms when waves
overtop thegravel barrier.

Priority assessment

High Ontgoing processes threaten to erode several properties as wel
SH6. Sea flooding will become an increasing problem as more erosid
occurs.
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CHA1l6

Rapahoe

Existing management

Rock protection has been installed along parts of the Rapahoe shore
as well as to protect the highway to the north. NZTA tip debris from
landslides on the mudstone bluffs above SH6 north of Rapahoe into {
sea providing some limited protection.

Detaikd analysis to map the inland extent of areas expdsed
inundation and erosion hazard is currently underway (December 202
This analysis will provide much greater detail than this report and will
enable improved planning and management of risks.

Relevant references

Allis, M., Bosserelle, C., Gardner, M. (in production) Assessment of F
Coastal Hazard Areas for the West Coast: Supporting Te Tai o Poutil
NIWA report to West Coast Regional Council.

Allis, M.J. (2017). Managing and adapting tostakerosion on the West
Coast: Rapahoe 2017 review and upd&tBNVA Client Report 2017072H
prepared foWest Coast Regional Countbp.

Ishikawa, R(2008)Historical Shoreline Change and Beach
Morphodynamics at Rapahoe Bay, West Coast, New ZeddT hesis,
Dept. of Geography, University of Canterbury. (peer reviewed for Gre
District Council by D Todd).

Neale, D.1999 Shore Protection Options for Rapahoe BeaBevised
Report Report prepared for discussion by the Department of
Conservation, GreDistrict Council and West Coast Regional Council.

OCEL Consultants NZ Ltd (2006) Coastal Hazards Assessment: Pro|
Subdivision south side of Seven Mile Creek, Rapahoe. Prepared for ]
Bay Holdings Ltd. (Peer reviewed by D. Todd, DTec ConsultjirapQi)

Opus International Consultants (20@®pahoe Protection Works
Evaluation Report prepared for Grey District Council. April 2000.

Pfahlert, J.J. (198Qoastal Dynamics and Sedimentation at Point
Elizabeth, West Coast, South Island, New ZealBd. Thesis, Dept. of
Geography, University of Canterbury.

Ramsay, D. (2008)anaging and adapting to coastal erosion on the W
Coast: RapahqeNIWA client report HAM2008654.

Notes

This CHA is based on CH&rom the 2000 Regional Coastal Plan (WC
2000) It has been extended slightly to the South to include the coastl
just south of Seven Mile Creek as there is proposed development at |
location.

Review of West Coast Region Coastal Hazard Areas 45



CHAY Cobden

CHAL7 extends from the end of NortheBch Road, north of CobdeBT119531046, 1453110mE
5304640mN) to the mouth of the Grey RivBiT(9512999, 1451260mE 5299950mN). The CHA

includes Cobden Beach.
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Buildings:Houses in Cobden are threatened by erosion and flooding.

Assets at risk
Road:North Beach Road in Cobden is threatened by erosion and
flooding.
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CHAY

Cobden

Hazard processes

Erosion:Long term erosion of the coastline at Cobden is continuing al
now very close to affding the road and buildings there. Erosion is driy
by an imbalance between the supply of sediment from the Grey Rive|
and the coast to the south, and the rate at which sediment is remove|
from the beach by northward longshore transport and abrasion.

Flooding: Wave washover flooding threatens the road and properties.

Priority assessment

Medium: On-going erosion of this CHA is increasingly threatening Nol
Beach Road and the houses at the north of Cobden.

Existing management

Currentmanagement includes maintenance of a bund behind the bea
to protect against wave washover flooding. The Grey River training w
have historically had a large effect on the coastal processes in this C
interrupting the northward drift of sediment = the Grey River mouth
to this CHAThe supply of gravaind sandrom the Grey River is comple
and may be influenced Hoodplain managemenactivities groynesand
gravel extraction

Relevant references

Allis, M.J (2017) Managing and adapting to talasrosion at Cobden
BeachNIWA Client Report 2017137Hkepared foWest Coast Regiong
Council 18p.

Allis, M.J. (2020) Coastal change at Cobden Beach, GreyriWh
Client report 2020092HN Prepared for West Coast Regional C@3pcil

Recommendations

Development of hazard zones for th{@A is recommended Analysis of
historic aerial photography, shoreline profiles and photogrammetry
should be carried out in order to develtyazard zoneslefining the
landward extent of the area threatel by erosionHazard zones will
allow assessment of the number of existing properties atwiskin
specific timeframesndwill enable thedevelopment of management
plans for these properties as well as informagpropriate setbacks for
new developmenproposals.

Some inundation mapping is underway for this CHA by Land River S;
Consulting Ltd (as of December 2021), however this is not planned tq
include erosion hazard.

Notes

This CHAovers half ofCHAL12 from the 2000 Regional Coastal Plan
(WCRC 2000LHAL2 was split creating new CHAs for Cobden and
Blaketown separatelypecause the processes affecting the two areas ¢
different.
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CHAS

Blaketown to Karoro

CHA18 extends from the mouth of th&rey RivergT19511997, 1451100mE 5299770mN) to
between Karoro and South Bead®1[19502947, 1450250mE 5294790mN). The CHA includes

Blaketown Beach.
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Assets at risk

Recreation:Blaketown beach access is affected by erosion

Buildings:Few buildings are currently threatened by erosion although
this is a heavilgeveloped CHA and any lotgym erosion would cause
significant problems.

Airport: The corner of the Greymouth airport runway enclosure at Kal
is threatened with erosion.
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CHAB

Blaketown to Karoro

Hazard processes

Erosion:Recently, parts of the beach have experienced short term
erosion, especially adjacent to the airport runway at Karoro. The cau
of this erosion are notully understood.

Downdrift effects: Due to the predominantly South to North drift of
sediment, actions in this CHA may affect AFAHowever, the degree 0
connectivity between these CHAs, past the Grey River and its trainini
Walls, is not firmly estalshed.

Priority assessment

Medium: There are few assets currently impacted in this CHA but any
long term erosion would have significant consequences. There is son
uncertainty over the degree to which actions in this CHA affect CHA |

Existingnanagement

The Grey River training walls have historically had a large effect on tf
coastal processes in this CHA. Current management includes gravel
extraction from Blaketown Beach. There are no coastal defences in tl
CHA.

Relevant references

Benn, J(2007)Coastal Stability and Beach Gravel Extraction at
Greymouth Report for Westroads Ltd (Greymouth) by DTec Consultir
Ltd

Benn, J. and Todd, D. (20@jects of Beach Gravel Mining in the
Greymouth Environ&Report for Department of Conservation, kittka by
DTec Consulting Ltd.

NIWA (2006)mpacts of gravel removal from the coastline between P¢
and BlaketownInformation brochure produced for West Coast Regior
Council.

Recommendations

Continued monitoring of shoreline changes in tHBIA is
recommended Monitoring will allow improved understanding of coasti
processes and impacts of gravel extraction.

Further research into the effects of gravel mining and the Grey River
training walls 8 recommendedThere is little information about the
degree to which sediment from th{8HA bypasses the Grey River trainir|
walls and is delivered t6HA 17. Research to better understand this
process would be very valuable to decision making in btk 17 and
CHA 18.

Notes

This CHAovers half ofCHAL12 from the 2000 Regional Coastal Plan
(WCRC 2000LHAL2 was split creating new CHAs for Cobden and
Blaketown separatelypecause the processes affecting the two areas ¢
different.. However, it isvorth bearing in mind that there may be
linkages between this CHA and the one immediately north due to the
generally soutlnorth direction of longshore sediment transport.
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CHAD® South Beach to Camerons

CHAL19 covers the stretch of coast from norttsofuth BeachBU19502947, 1450250mE
5294790mN) to CameronBJ19469871, 1446960mE 5287180mN) including Paroa and Gladstc
CHA19 includes the mouth of the New River / Kaimata.
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Buildings:Several properties including the school, hotel and houses h
been affected by flooding.

Road:SH6 and local roads have been affected by flooding in the past

Recreation:Wave washover during storms can damage the access ro
Previously recreational access to the beach was restricted during per
when the river mouth had migrated a long way north.

Hazard processes Flooding:Flooding caused by mouth migration and/or partial/full closu
of the New River / Kaimata mouth pressrd significant risk along this
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CHAY®

South Beach to Camerons

CHA. River floods can cause flooding to properties in Paroa when the
mouth has migrated a long distance northwards or is partially closed.

Erosion:Erosion can occur during mouth migration when the river is
forced to extend parallel to the shore. As wave driven longshore
transport deposits material into one side of the river mouth, the river
erodes land on the opposite side of the mouth and exterdslagoon.
Erosion has historically been less of a problem than flooding. Historic
the mouth of the New River / Kaimata has migrated over almost the f
length of this CHA. Currently there is little erosion risk as the mouth i
prevented from northwad migration, although the rock bund itself is ali
risk of erosion during severe river flows and waves.

Priority assessment

Medium: Although there has been property and road flooding in the
past, the current channel management regime appears to have redug
the flood risk significantly.

Existing management

The rating district maintains the mouth at its current location by
constructirg and maintaining a rock armoured bund/groyne to preven|
northward mouth migration. To prevent flooding they also mechanical
open the mouth when water levels reach a trigger level.

Relevant references

Smart, G. (201@eport on the River Mouth Situatiat Paroa

West Coast Regional Council (20R&port on West Coast Weather Eve
27 & 28 December 2010

Notes

This CHAvas established as part of the 2012 review of coastal hazarc
areas It has been separated from CHA18 due to the different hazard
proceses at this location. It should be noted that due to the
predominantly northward drift of sediment at this location manageme
practices in this CHA have the potential to influence CHA18.
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CHAZ20 Taramakau to Arahura

This CHA extends from north of the Taramakau RBE10469871, 144®60mE 528170mN)to the
south side of the Arahura River mouBU18 378 745143789ME 5Z74540mN) including Waimea
Creek, Chesterfield and Awatuna.
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Assets at risk Road.Serpentme Road immediately south of the Taramaikaat risk of
erosion. The northern end of this road is no longer maintained.
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Farmland Farmland on the both sides of the Taramakau mouth and
along the coast between the Taramakau and Arahura Rivers is at risk
from erosion.

Buildings There are currentl®-3 buildings within 10@n of the beach
around the Awatuna/Waimea Creek area.

Hazard processes Erosion:Movement of the Taramakau River mouth can cause erosion
either the south or north banks. Prior to 2006 the mouth was offset to
the south and causedrosion of farmland and loss of two houses. Befq
GKS t1FrGS mMppnQa GKS Y22dziK Ff 264
affecting the north bank. Migration of the mouths of the Arahura Rive
and the smaller creeks such as Serpentine Creek and Waimedacaree
also cause erosion. Northern mouth migration of Serpentine Creek hi
previously threatened the bend on Serpentine Road.

There is also some risk of coastal erosion away from the river mouth
While there is scant information regarding any leegn erosion trend,

shortterm (months to decades) erosion/accretion cycles are expecte|
associated with storm and recovery cycles and transient imbalances
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CHA20

Taramakau to Arahura

between sediment supply from the Arahura River and further south a
losses due to northward longshore trgport and abrasion. Little analysi
of open coast erosion along this section of coast is currently available

Flooding:Flooding due to storm waves affects parts of this CHA.
Constriction or closure of creek mouths can also cause flooding.

Priority assesaent

Low: There are few assets at risk and no management is currently ca
out.

Existing management

Gravel extraction occurs on the TaramalRiver between the road/rail
bridge and the coast. Previously rock protection and works to relocaty
the Taramakau mouth to manage erosion risk have been undertaken
past consents for these activities have expired.

In 1996 groynes and riprap were insggllto protect the bend on
Serpentine Road from erosion by northward migration of Serpentine
Creek. At the same time works were undertaken to relocate the mout
more centrally. These works have been successful in protecting the r

Relevantreferences

Benn, J(2004)Coastal Stability and Potential Effects of Extraction on |
Paroag Taramakau Beach: Resource Consent Application RC04008.
Report for West Coast Regional Council by DTec Consulting Ltd.

Benn, J. (200 otential physical effectsn the TaramakadBlaketown
Beach due to sediment removal associated with a proposed artificial
opening of the Taramakau River MoutReport for I.G. Lee by DTec
Consulting Ltd.

Notes

This CHA is based on CHArb& the 2000 Regional Coastal Plan (WC
2000). The Taramakau River is an important sediment supply to the ¢
north of this CHA.

Review of West Coast Region Coastal Hazard Areas 53



CHAR1

Hokitika

CHAZ21 extends from the south side of the Arahura River, north of Holgiikh8378745,
1437890mE 5274540mN) to level with the end of Golks Road, south of Hokitikald18304 653
1430430mE 5265310mN). This CHA includes Hokitika and the Hokitika River mouth.

Scale 1:250,0(
Sourced from LINZ. Crown Copyright reser

Assets at risk

Buildings:Parts of the town as well asdustrial land and some dwelling
on the north of the town are at risk.

Recreation:Hokitika beach access, parking and facilities are at risk fr¢
coastal hazards. The Sunset Point-sgiad is also at risk of erosion,
including the historic Tambo Shipvate

Road:SH6 is not threatened in this CHA but various minor roadatare
risk

Farmland Farmland north and south of Hokitika is affected by coastal
processes.

Hazard processes

Erosion The position of the coastline at Hokitika Hastorically
experienced fluctuations of up to 200m over years to decadal time sc
Erosional and accretional phases tend to migrate northwards and are
influenced by the position and orientation of the river mouth. There h;
been little longterm trendin erosion or accretion observed at Hokitika,
During phases of erosion, rapid retreat of the coastline can occur.

North of Hokitika, around Houho@reek, migration of the creek mouth
can cause erosion from the creek or by allowing waves to attack the
backshore.

Flooding Wave washover flooding can impact land immediately behir
the beach.

Dune BlowoutsDune blowouts can occur as a result of waveldi
action during stormgpatrticularly in the southern part of this CHA.
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