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Hurunui District Coastal Adaptation Short Listed Options

Important note about your report

The sole purpose of this report and the associated services performed by Jacobs is to prepare a report of the
short-listed engineering options for four settlements in the Hurunui District in accordance with the scope of
sel §eeh hel ¢giT §dG T Ge egGl HAE&el EelieeG AéégER &GE
services, as described in this report, was developed with the Client.

In preparing this report, Jacobs has relied upon, and presumed accurate, any infamation (or confirmation of
the absence thereof) provided by the Client and/or from other sources. Except as otherwise stated in the
report, Jacobs has not attempted to verify the accuracy or completeness of any such information. If the
information is subsequently determined to be false, inaccurate or incomplete then it is possible that our
observations and conclusions as expressed in this report may change.

Jacobs derived the data in this report from information sourced from the Client and/or available in the public
domain at the time or times outlined in this report. The passage of time, manifestation of latent conditions or
impacts of future events may require further examination of the project and subsequent data analysis, and re
evaluation of the data, findings, observations and conclusions expressed in this report. Jacobs has prepared
this report in accordance with the usual care and thoroughness of the consulting profession, for the sole
purpose described above and by reference to applicable standards guidelines, procedures and practices at
the date of issue of this report. For the reasons outlined above, however, no other warranty or guarantee,
whether expressed or implied, is made as to the data, observations and findings expressed in this report,d
the extent permitted by law.

This report should be read in full and no excerpts are to be taken as representative of the findings. No
responsibility is accepted by Jacobs for use of any part of this report in any other context.

This report has been prepared on behalf of, and for the exclusive use of, the Client, and is subject to, and
issued in accordance with, the provisions of the contract between Jacobs and the Client. Jacobs accepts no
liability or responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report by any third

party.
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Hurunui District Coastal Adaptation Short ListedDptions

1. Introduction

4G CeHAlegEeH <:<:# ATHIGI§ poghT HGgel ygi GegG aApya
to work towards developing a dynamic adaptive planning pathway (DAPP)for each settlement to adapt to sea
level rise and the effects it is likely to have on the community. A coastal hazards assessment completed by
Jacobs (2020) indicated that erosion, coastal inundation and rising groundwater could have an effect on the
communities of Gore Bay, Amberley Beach, Leithfield Beach and Motunau in the future vith sea level rise.

From these conversations, the communitiessignalled to HDC that further information was required on
possible mitigation options which could be implemented in their community to adapt to these hazards and
help inform a discussion around forming an adaptive pathway plan.

Hurunui District Council (HDC) commissioned Jacobs in July 2021 to undertake an investigation of potential
physical erosion and inundation management options that could form part of the pathway at the above four

settlements. A8 é JEh Eel eGgHeE -&6hébGHFERHGI e G066 Ge gl g aight ¢

levelg AT § §Gh &hhehhgeGl HeET @B I G gdicadh®eBi@mpdondoncdptial &
design and indicative costing. Technical memorandums which provide details on the process of reducing the
long-list down to a short-list are attached to this report in Appendix A and B.

Potential recommended short -list management options were presented to the four communities in July-
October 2022 and were explored by the communities in a facilitated workshop environment along with
planning and retreat options in the Coastal Adaptation Explorer tool.

Throughout the engagement process with communities, both prior to workshopping the Coastal Adaptation
Explorer tool and during, communities signaled further additional potential short listed options that they felt
should be also considered as part of pathways by both the council and the community . These options have
been included in this report for completeness, but where options were not developed prior to the
workshopping of the Coastal Adaptation Explorer tool, indicative costing or conceptual design has not been
completed.

The purpose of this report is to outline the short-listed engineering options at each settlement which were
used to inform the Coastal Adaptation Explorer tool. This report sits alongside a planning options report and
a managed retreat discussion paper prepared by Hurunui District Council.

1.1 Report Structure

This report provides the details of the short-listed engineering options for each of the four coastal
settlements:

1 Section 2 details the short-listed engineering options for Leithfield Beach
1 Section 3 details the short-listed engineering options for Amberley Beach
9 Section 4 details the short-listed engineering options for Motunau
)l

Section 5 details the short-listed engineering options for Gore Bay

12128301 -0001 -NM-RPT-0003 5
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Hurunui District Coastal Adaptation Short ListedDptions

2. Leithfield Beach

The coastalfrontage to the Leithfield Beach settlement is 1.5 km long, with the settlement footprint being
separated from the shoreline by a 200m wide series of vegetated backshoredune ridges, which are up to 6m
above MSL in elevation. This wide beach system, together with continued high rates of sediment supply from
the south is projected to continue to protect the settlement against future coastal erosion hazard with sea
level rise over the next 100 years, and the continued presence ofalarge dune system should also continue to
protect against sea water inundation along the settlement frontage. However,to the north of the settlement
is the small Leithfield Beach Lagoon located behind the beach,which is not naturally open to the ocean, but
waverun-up can overtop the lower beach ridge in this areaand enter the lagoon and flood into the
settlement. This issuewill increase in frequency and depth with future sea level rise.A multi-flood hazard
assessment identified that the main flood hazard comes from the low-lying coastal hinterland north of the
settlement where flood water from the Kowai Rivercan flow over the land and enter the settlement. A

heé gGE&HT EGYJE hgiHéee EHgg 1 Ge 0nhG1 gHRT Gon CYgGER T¢g 1T

The long-list to short-listing process is documented in Appendix A (p15-19). Short listed options included
options for maintaining a healthy dune environment to reduce loss of erosion and inundation protection
along the front of the settlement , as well as options to reduce water entering into the settlement in future
large events with sea level rise Physical managementoptions chosen for further investigation in the
Leithfield Beach consisted of:

A Dune management and planting

A Beach scraping

A Stop banking/earth bund on the west side of the settlement

A Stop banking/earth bund along the north and south ends of the settlement

The following information presents a description of the option, benefits and limitations of the option, and
high-level indicative costings. Further breakdowns of costings are presented in Appendix Cl.

This information was presented to community members in a facilitated workshop on 5" October 2022. At this
workshop the potential additional option of an engineered flood banks along the lower right bank of the
Kowai River was discussedThis option has been added to the shortlist, and HDCare undertaking further
discussionswith Environment Canterbury (ECar), who has the responsibility for river control works to
understand the implications and indicatives costs of this option . At this stage concept design and indicative
costing of this option has not been undertaken and is therefore not included in this report.

12128301 -0001 -NM-RPT-0003 6



Hurunui District Coastal Adaptation Short ListedDptions

Option 1: Dune management and planting over totalsettlement frontage

Figure 2.1:(Left) Red area showing indicative area of planting; (right) Existing dune planting environment at Leithfield
Beach

Description:

This option involves dune planting and access way management, including board walks over the dune and signage
around vehicle accessalong the length of the settlement to ensure the dune continues to grow in volume, and planting
is not damagedthrough vehicle and pedestrian access over the dune. Options such as sand trap fencing could also be
explored, although the success of is likely to be limited because of the gravel presence in the upper beach profile
Costing includes initial planting, acess board works, fencing and signage, pldgst year maintenance/replacement
planting.

Benefits ‘ Limitations

A May not be an effective longterm (100
years) solution against sea level rise,
particularly on narrow beaches with limited
capacity for retreat

Does not address flood hazard around the
back of the settlement.

A natural beach is a good aesthetic outcomend aligns with
community objectives.

While restricting accesdocations across the total dunearea,
there will still be access (to pedestrians).

It is a bw cost option.

It will increase the longevity of the dune.

Meets the requirements of Policy 26 of the NZCPS.
Limited/no consenting required.

Creates an opportunity to involve the community.

Can ke staged across multiple years to help budgeting

>

D> > > D>

Indicative costings

Option 1a: Without community labour

Total Cost $217,000

Total Budget (2.5% Professional Serviceés& 15% Contingency) $255,000

Option 1b: With community labour

1 2.5% Professional Service fee covers project management costs. For dune management and planting projects there are no consdimg,
design and construction management fees.

12128301 -0001 -NM-RPT-0003 7



Hurunui District Coastal Adaptation Short ListedDptions

Option 1: Dune management and planting over totalsettlement frontage

Total Cost $127,000

Total Budget (2.5% Professional Services & 15% Contingency) | $149,000

12128301 -0001 -NM-RPT-0003



Hurunui District Coastal Adaptation Short ListedDptions

Option 2: Beach Scraping
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Figure 2.2:Example of beach scraping processes from Silveira and Psuty (2008).

Description:

A medium to long-term soft engineering approachwhich could be applied at Leithfield Beach. This option involves
periodic beach scraping by bulldozeyrelocating beach sediment from the foreshore to the crest to build up the crest
elevation and volume to provide better protectionduring storms. This option could be applied to the whole beach

frontage of the settlement (1.5 km) on an as required basis post storm events and a surplus of sediment on the foreshor

Costing is for a one offinitial scraping,which would may be needed to be undertaken every 510 yearsto maintain the
desired dune volume and elevation

Benefits ‘ Limitations

A Short-term response which only has temporary
adjustment of highly dynamic beach profile,and
therefore requires multiple interventions over time.

A Backshore scrapping slows shoreline recession by
relocating sediment within the active beach system
into the dune area. A
Increases protection against inundation by building
up the crest level

Option is a relatively bw costwhen compared to
renourishment as it does not involve placement of
additional material from an external source.

Can be a reactive response to events, @pplied to
only site specific areas.

A natural beach is a good aesthetic outcomevhich
aligns with community values

Allows for accesgo the beach to be maintained
Meets the requirements of Policy 26 of the NZCPS

level rise impacts, and therefore might not be an
appropriate long term solution.

p>X
p>N

in the beach that are distributed by scraping activity;
burial of vegetation on crest)

>> > >

Indicative costings:

Doesnot address any long term sediment deficits or sea

May have impacts on beach ecology (e.g. species living

Total Cost $89,000 per scraping
Total Budget (15% Professional Service$& 15% $116,000 per scraping
Contingency)

2 15% Professional Service fee covers 2.5% consenting costs, 5% design costs, 5% @struction management fees, and 2.5% project
management costs.

12128301 -0001 -NM-RPT-0003
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Hurunui District Coastal Adaptation Short ListedDptions

Option 3: Stop banking/earth bund on the west side of the settlement

STRUCTURE ACROSS
LEITHRELD DRAIN

Figure 2.3:(Left) spatial layout of where the earth bund would be constructed in relation to thesettlement. (Right)
conceptual sketch of the bund.

Description:

A medium to long term protection option involving the construction of an engineered earth bund around the western
edge of the settlement which allows water to flood the low lying land to thewest, but not enter the properties in the
settlement. The total bund length required would be approximately 1.9 km in length, and an average of 1.2 m high.

For conceptual design, the bund would be designed to withstand the modelled multi flood options fom 2% AEP event
with 0.5 m SLR + freeboard; or 0.5% AEP with 0.5 m SLR no freeboard.

Benefits

A

A
A
A

This option is an dfective way of controlling water
flow in an extreme event.

It could be designed or adapted for longer term
protection with future sea level rise.

Could be grassed over and planted edges to look
more natural along the banks edge.

Could providerecreational access on top(e.g.
walkway, cycle path)

Indicative costings:

Limitations

A

A
A
A

A

> >

May cause some backing up of the lagoon water levels,
which could divert the flooding further upstream.

Would still resultin some overland flooding to occur west
of the settlement boundary.

If stopbanks are overtopped water can be trapped with no
pathway back to the sea’river.

bie Tg 0E&96 Gg§Je aGnikelytoie ¢
easily consented, potential to be over designed in order
to meet dam specification requirements, and therefore
price estimate may be lower than actual cost.

Potential for segpage and compaction of the bund due to
the softer material it would be built on.

Potential to be outflanked at the beach.

Unknown what the implications of the bund would be on
groundwater drainage within the settlement.

Total Cost

$581,000

Total Budget (15% Professional Services & 15%
Contingency)

$755,000

12128301 -0001 -NM-RPT-0003



Hurunui District Coastal Adaptation Short ListedDptions

Option 4: Extended Earth bund along north and south end of the settlement

LENGTH
=1200 m

,‘(/'CML BUND

CONTROL

sTRucTURE AcRods ¥
AEITHIELD DRAN . J

Figure 2.4: (Left) spatial layout of where the earth bund would be constructed irelation to the settlement. (Right)
conceptual sketch of the bund.

Description:

Alternative arrangement to Option 3which would involvecutting off the flow paths from the north (Kowai River and
Leithfield Lagoon) and south (from Ashworths ponds/Ashley Rier by tying into the higher ground inland.This would be
an engineered earth bund whichwould allow water to flood the low lying land to the north and south, but not enter the
properties in the settlement. For conceptual design, the bund would be designedo withstand the modelled multi flood
options for a 2% AEP event with 0.5 m SLR + freeboard; or 0.5% AEP with 0.5 m iRl no freeboard.

Benefits

A An effective way of controlling
water flow in an extreme event.

A Can be designed oradapted for
longer term protection with future
sea level rise.

A Can be grassed over and planted
edges to look more natural along
the banks edge.

A Could providerecreational

opportunities (e.g. cycle track or
walking track along the top).

Limitations

A

A

> >

May cause somebacking up of the lagoon water levels, which may divert
the flooding further upstream.

If stopbanks are overtopped water can be trapped with no pathway back
to the sea/river, therefore may require the installation of pump stations to
drain this water.

Duel § G6E&gO6 Ggge Ga&rlikdlgto lipkeasily Goasertied £
There ispotential to be over designed in order to meet dam specification
requirements, and therefore price estimate may be lower than actual cost.
Potential to be outflanked at the beach.

Compared to 3, another flapped drainpipe/ culvert through the bund
would be needed near the Leithfield drain for the ditch that drains
northwards to the Leithfield Lagoon.

Residual isk of flooding due to direct rainfall over the enclosed

catchment inland of the settlement. May require the installation of pump
stations to deal with this residual risk.

Unknown what the implications of groundwater rise in the settlement
would be on draining settlement within the bund extent. Again, may
require the installation of pump stations to deal with this residual risk.

Indicative costings:

Total Cost

$393,000

Total Budget (15% Professional
Services & 15% Contingency)

$511,000

12128301 -0001 -NM-RPT-0003



Hurunui District Coastal Adaptation Short ListedDptions

Option 5: Stopbanks on the Lower Kowai River

Figure 2.5 Approximate location of the stopbank along the KowaRiver (red) relative to the Leithfield Beach settlement.

Description:

Engineered stopbank on the true right bank of the Lower Kowai River designed to withstand fluvial flooding from the
Kowai River entering the Leithfield Beach settlement, and tidal cdaributions through the Kowai mouth. The stopbank
would be designed to withstand aminimum of 1% AEP fluvial fload, and line 1.5 km along the true right bank up to State
Highway 1. An indicative costfor this option has not been developed.

Benefits

A Would be effective in providing
protection from fluvial flooding
(and tidal contributions through
the Kowai mouth).

A Could have added benefit of
recreational usea make into a
pathway/cycleway.

‘ Limitations

A

A

Residual tidal flooding through the Leihfield Drain outfall would still need to
be addressed.

AGggE Ge) 8HE T GHgTéeG TOgEEG EGIGgEGG
may still need separate measures unless this was of a depth that could be
tolerated/accepted or dealt with in another way.

The stopbanking would need to extend up to to SH1 crossing as the
modelling showed water leaving downstream of the bridge and flowing
across to Leithfield. This will increase the cost of the structure.

Drainage outlet would be needed in the lower reach tallow drainage of
rainfall and any residual flooding back into the river.

The stopbank would need to be of a substantial design and construction as it
would be retaining fast flowing river water (with likely debris loads) rather
than shallow, fairly staticoonded water around the settlement.

Providing stop banking along only one side of the river would tend to
increase fluvial (and tidal) flows to the Amberley side, and could possibly
increase the flood hazard there. Further investigation would be needed to
assess the relative significance of contributions from the Kowai River to
Amberley Beach.

River flood controls are a regional authority responsibility, and therefore the
decision on whether a stopbank could be built would sit with Environment
Canterbury.

12128301 -0001 -NM-RPT-0003
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Hurunui District Coastal Adaptation Short ListedDptions

3. Amberley Beach

Amberley Beach settlement has a 1 km coastal frontage, separated from the beach over most of its length by
a narrow 50-70m wide planation area. For the last 20 years there has beena man-made bund located on the
storm ridge of the beach along the whole frontage of the settlement to prevent coastal inundation from wave
overtopping. The bund has successfully prevented inundation of the settlement in coastal storm events over
the last 20 years, however, has suffered erosion in significant storm events resultig in several nourishment
top-ups of the bund being required to maintain the design level of flood protection .

To the south and north of the settlement there are small coastal lagoons (Mimimoto Lagoon to the south and
Amberley Beach Lagoon to the north) into which drainage from the small coastal plain discharges, including
drains across low lying land immediately west of the settlement. Neither of the lagoons have a permanent
opening to the ocean with both having outlet channels normally blocked by beach sediment that prevents
the regress of high lagoon water levelsbut also allows the ingress of sea water during coastal storm events
both of which add to the flood hazard. The muti-flood hazard assessment identified an additional flood
pathway from a low point on Waipara River adjacent to the golf course.

The long-list to short-listing process is documented in Appendix A (p8-14). Short listed options had
consideration for alternative arrangements of the existing bund structure, harder engineered solutions, and
bunding to control inundation hazards. The short-listed physical management options chosen for further
investigation at Amberley Beach consisted of:

A Increasing the elevation of the existing bund alignment by 0.5 m.

A Relocation of the bund 5m landward and increasing the crest elevation

A Extending the bund crest landward by 5m and increasing the crest elevation
A

Progressive relocation of the bund up to 25 m landward of the existing footprint and increasing the crest
elevation

A Rock revetment along the beach frontage
A Interlocking concrete wall along the beach frontage
A Stop banking/engineered earth bund on the western side of the settlement

The following information presents a description of the option, benefits and limitations of the option, and
high-level indicative costings. Further breakdowns of costings arepresented in Appendix C2.

Indicative costings were also prepared for some of the options (1, 5 and 6) to be extended and additional 250
m north of the existing Amberley Beach Lagoonculvert. The costs of the extensionare also presented in
Appendix C.2. This extension is not feasible for the other bund options (2, 3, 4) involving various landward
relocations as would result in the loss of the road corridor due to the presence of the lagoon wetland.

12128301 -0001 -NM-RPT-0003 13



Hurunui District Coastal Adaptation Short ListedDptions

Option 1: Increasing the elevation ofthe existing bund alignment by 0.5 m

Figure 3.1:Conceptual sketch of raising the bund elevation in its current footprint by 0.5 m.

Description:

This option would involve increasing the crest level of the existing bund by 0.5 m (to 5.7 m LV increase protection
against wave overtopping over thetotal 1 km length of the bund. The concept design includes resloping the front batter
of the bund to a 1:3.5 to 1:4 slope, and the back batter to a shallower 1:6 to 1:8 slope. This design is estimated &xuire
around 11,750 m? of gravel materialto be supplied by ReadyMixThe indicative costing only covers the initial placement
of material and does not include maintenance placements to maintain the design level of protection.

Benefits

A Occupies a snall footprint.

A Provides god flood protection and some erosion
protection.

A Crest level increased as adaptation for SLR for at least
30-year timeframe.

A The material is locally sourced and therefore reduces the
cost.

A Designed to withstand overtopping events, so limited
back scour.

A y&G Ee e&8h§gGl HeHegHeE gH
injections of additional gravel.

A Any erosion damage adds material to the foreshore and
down drift beaches acting as a renourishment.

A It does not impedeon the existing pedestrianaccess to
and along the beach.

A It has a natural appearance.

A Meets the requirements of Policy 26 of the NZCPS

A If required, can be deconstructed/removed more easily

than hard engineering protection options.

Indicative costings:

Limitations

A Inits aurrent position, recent work bythe University
of Canterburyshowed that the bund was located
too close to the swash zone for storm wave energy
to be absorbed before running up the beach and
overtopping. Therefore, enhancing the bund in its
current alignment may not be as effective for
providing inundation protection as relocating to a
more landward position.

A There is Ikely to be some narrowing of the beach in
front of the bund if the beach cannot retreat
through the bund to the land behind.

A Will be exposal to greater wave attack and
increasingly rapid sediment losses over time, hence
will be likely to require more frequent maintenance
injections than in the past. Thereforeit is a shorter
timeframe before it becomes unsustainable.

A Any water overtopping the structure needs to be
contained by a secondary bund.

Total Cost

$292,000

Total Budget (15% Professional Services & 15% Contingency,

$380,000 ($3 80/ linear metre)

12128301 -0001 -NM-RPT-0003



Hurunui District Coastal Adaptation Short ListedDptions

Option 1: Increasing the elevation ofthe existing bund alignment by 0.5 m

Additional total budget for 250 m extension north of $300,000
Amberley Beach Lagoon culvert

12128301 -0001 -NM-RPT-0003 15



Hurunui District Coastal Adaptation Short ListedDptions

Option 2: Relocation of the bund 5m landward and increasing the crest elevation

Figure 3.2:Conceptual sketch oftotal landward relocation of existing bund.

Description:

In this option, the total bund would be relocated in full approximately 5 m landward from its current footprint. The crest
of the bund would be increased by+0.5m to be 5.7m LVDto provide a greater level of inundation protection in storm
events, and to del with SLR over the next 30 yearsThe front batter of bund would have a steeper 1:3.5 to 1:4 slope
than at present, with the back batter being a shallower 1:6 to 1:8 slop€éhis option would be applied along the whole 1
km frontage in front of the settlement. It would require the relocation of an estimated 19,600 m® of gravel in the existing
bund and an estimated 11,750 m? of additional gravel material (supplied by Ready Mix Christchurch The indicative
costing only covers the initial relocation and phcement of material and does not include maintenance placements to
maintain the design level of protection.

Benefits

A
A

>

> D>>> >

Crest level increasedor SLRin at leasta 30-year timeframe.
Will create (in the short term) an increaseceach width,
greater wave dissipation, therefore, most likely to be more
effective at providing inundation protection that current
position.

Greater wave dissipation oveincreasedforeshore width,
therefore likely to require less maintenance top ups than
Option 1.

Material can be locally sourcedand therefore reduces the
cost.

y8G Ee eéhg§Gli HeHegHeE ¢H
injections of additional gravel if there are any breaches or
failures.

Any erosion damage adds material to thdoreshore and down
drift beaches acting as a renourishment

Does not impedeexisting access to and along the beach.

It has a natural appearance.

It can be deconstructed/removed more easily than hard
engineering protection options.

Meets the requirementsof Policy 26 of the NZCPS$therefore
likely to be less contested consent path than hard engineering
protection options.

o

Indicative costings:

Total Cost

Limitations

A

Occupies a new footprint in the backshore
which is currently occupied by the carpark and
plantation. This willrequire tree removal and
loss of some carpark area.

Progressively will become exposed to greater
wave attack and increasingly rapid sediment
losses, hence likely to require more frequent
maintenance injections over time.

Any water overtopping the structure needs to
be contained by a secondary bund.

Any northern extension would also require
rock protection around the Amberley Beach
Lagoon culvert, and would likely overlap with
the existing road access on Golf Links Road.
Weakness of tiein at northern end to existing
Golf Links Rad.

$595,000

12128301 -0001 -NM-RPT-0003



Hurunui District Coastal Adaptation Short ListedDptions

Option 2: Relocation of the bund 5m landward and increasing the crest elevation

Total Budget (15% Professional Services & 15% Contingency) $774,000 ($7 70 / linear metre)

12128301 -0001 -NM-RPT-0003 17



Hurunui District Coastal Adaptation Short ListedDptions

Option 3: Extending the bund crest landwardby 5 m and increasing the crest elevation

Figure 3.3:Conceptual sketch of the landward extension of the bund crest and increase in crest elevation.

Description:

This option involves the increase of crest elevation by 0.5 m (to 5.7 m LVD), and landward extension of the bund crest by
5 m. The area between the extension and the existing bund crest would be infilled to form an over widened crest along
the total 1 km length. This would require an additional 24,500 m? of material supplied by ReadyMix ChristchurchAs with
the other bund options, the front batter of the bund would be re-sloped to be 1:3.5 to 1:4; and the backslope would be
re-sloped to be 1:6 to 1:8 slope. The indicative cating only covers the initial placement of material and does not include
maintenance placements to maintain the design level of protection.

Benefits

A

> > > >

>

Over widened bund crest provides greatest erosion
protection and allows for someerosion/regrading of the
front slope. There would be areduced likelihood of
maintenance in initial time frame.

Material slowly lost from the front of the bund goesinto
the beach systemas renourishmentmaterial.

Crest level increased as adaptation foBLRover at least
30-year timeframe.

Material can be locally sourcedreducing the cost.
y8G Ee eéhg§Gli HeHegHeE ¢H
injections of additional gravel if there are any breaches
or failures.

Does not impedeexisting pedestrian accessto and
along the beach, with widened path along the bund
crest initially improving recreational opportunities (e.g.
cycle way)

It has a natural appearance.

Can be deconstructed/removed more easily than hard
engineering protection options.

Meets the requirements of Policy 26 of the NZCP$S
therefore likely to be less contested consent path

Indicative costings:

Total Cost

Limitations

A Occupies a new footprint in the backshore which is
currently occupied by the carpark and plantation.
Would require tree removal and loss of some carpark
area.

A Progressively will still be exposed to greater wave
attack and increasingly rapid sediment losses, hence
likely to require more frequent maintenance
injections over time.

A Any water overtopping the structure needs to be

contained by secondary bund

Any northern extension of the re-aligned bund

would further comprise road access along Golf Links

Road, as the bund footprint would overlap with the

road footprint.

Any northern extension would also require rock

protection around the lagoon culverts.

Weakness otie-in at northern end to existing Golf

Links Road.

>

>

>

$664,000

Total Budget (15% Professional Services & 15%
Contingency)

$863,000
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Hurunui District Coastal Adaptation Short ListedDptions

Option 4: Progressive relocation of the bund over 5 m landward footprint and increasing crest
elevation

Figure 3.4: Conceptual sketch of the progressive relocation of the bund structure over a 180 year period, with the
darker grey showing the bund footprint at the end of the consent period25 m landward of the existing bund structure.

Description:

This option involves the progressive relocation landward over 5 m footprint and increasing the crest elevation by 0.5
m (to 5.7 m LVD).Landward relocationwould happen incrementally on anas-required basisin associationwith bund
maintenance (approximatelyevery 5 years), where material would be added to the back of the bund footprint, as
opposed to maintaining the front position asis the current practice. Thisrelocation would occur along the total 1 km
length. As with the other bund options, thefront batter of the bund would be re-sloped to be 1:3.5 to 1:4; and the
backslope would be resloped to be 1:6 to 1:8 slope.The indicative costing only covers the initial placement of material
to the back of the bund (estimated 19,400 m?3) and does not include subgquent relocations to maintain the design level
of protection.

Benefits ‘ Limitations

p . . A Will progressivelybe exposed to greater wave attack
A P(;cc)jgresswe Iar;dwzrd Ir(elcf)catlon of bugd crest by and increasingly rapd sediment losses, hence likely to
adding material to back of structure reduces require more frequent maintenance injections over
maintenance volumes, maintainsntegrity, and time
A :\r)lcrt'ea_slesllonlgelvmt/fof thethbufnd. t of the bund feed A Occupies a new footprint in the backshore which is
. ta eﬂr:a bs owhy ost rom the fron ho ? und feeds currently occupied by the carpark and plantationThis
_Into the beach systemas renourishment. would require tree removal and loss of some carpark
A Crest level increased as adaptation for SLR for at least area
30-year timeframe. i ) .
. A A Any water overtopping the structure needs to be
A Material can be locally sourcedand reduces the cost. cor)lltained by secgﬁdzgry bund
A ye G Ee € ¢ hgGr HeHEQgHeE g_F A Northern section of bund footprint would be located
injections of additional gravel to the back of the bund if on the current Golf Links Road. therefore
A Ehere are any %reache_s or faglurefs. d ~ compromising this access to the Golf Club.
Ioes n'?t llr)npe heexlztlng p: (lestrlagact::esg toan A Any northern extension of the realigned bund (north
_ along the beach, witha path along the bund crest. of the Amberley Beach Lagoorculvert) would totally
A Has a more natural appearance than ard engineering compromise road accessalong Golf Links Road.
_ options. . A Any northern extension would also requirehard
A Canbe deconstruct_ed/ removed more easily than hard engineering protection around the lagoon culverts.
_ engineering protection options. A Weakness of tiein at northern end to existing Golf
A Meets the requirements of Policy 26 of the NZCP&nd Links Road 9
is therefore likely to be less contested consent path ’
than for other hard engineering protection options.

Indicative costings:
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Hurunui District Coastal Adaptation Short ListedDptions

Option 4: Progressive relocation of the bund over 5 m landward footprint and increasing crest

elevation

Total Cost $54 3,000
Total Budget (15% Professional Services & 15% $705,000
Contingency)
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Hurunui District Coastal Adaptation Short ListedDptions

Figure 3.5: Conceptual sketch of the rock revetment structure along the existing bund alignment.

Description:

An armoured sloping rock revetment which aligns along the existing bund. Tharmoured rock would have a underlayer
of filter rock and geotextile to replace the front of the existing bund. Thearmoured rock size would be Dn50 = 1 m, with a
slope and toe depth designedto withstand storm wave climate and beach scoumnd have a design life of 50 years. The
crest levelwould be increased from current 5.2m (LVD) to 5.5 m to account for SLR over next 30 yearExisting bund and
beach material excavated from the beach for onstruction would be returned to the profile as additional protection
following construction The southern extent of the rock revetment is to tie into the existing natural shoreline south of the
Amberley Beach settlement, and thenorthern extent to tie into the existing shoreline protection at the northern lagoon
mouth culvert.

Benefits Limitations

A Needs suitable rock availabilitysize and material), which
will drive up the costif suitable rock source is located
considerable distance from Amberley Beach.

A Replacement of front half of existing bund
enhancesthe lifetime of protection.
Can be designed or adapted for longerterm

A tecti th fut levelri A Larger footprint than bund or vertical seawalls.

A Ero echlon V]YI' _gj.l.lt”e ?e? eve r'f’i' fit existi A Need for site works and disturbance of the beach to
bongs I_ore ex; tity ot alignment to fit existing ~ensure the structure is well founded against toe scour.

undatignment. . . . A Requires good tie in at the ends of structure to reduce

A High durability, particularly if use high density rock end effects erosion
types, there_fore “m'.t?d maintenance requirements, | 4 coy|d suffer long-term permanent beach losses from in

_ particularly in the initial life of the structure. front of the seawall, potentially reducing beach

A Whei“ reqw_r_ed, relativelyeasy maintenance by recreational value (e.g. ability to walk along beach at all
adding additional armour rocks to crest or front tides)

 face. ) A Difficult transition from this type of structure other

A Voids between armour rock and irregular front face protection options in the future
d|SS|I[t)'ate§ V\llave ene:ghy,_reigucmg_ wg\ie raop ar:d A Difficulty in providing access over revetment to the beach
resulting In 1ess crest height required to preven A Would result in an unnatural look in the Amberley Beach

over topping compared to vettical walls. coastal environment, which may not meet the

requirements of Policy 13 of the NZCPS.

A Does not meet the requirements of Policy 25 (e) of the
NZCPS (discourage hard protection structures), so likely
to be a more difficult consenting path than bund options.

Indicative costings:

Total Cost $17,306,000
Total Budget (15% Professional Services & 15% $22,500,000 ($22,385 / linear metre)
Contingency)
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Hurunui District Coastal Adaptation Short ListedDptions

Option 5: Rock Revetment

Additional total budget for 250 m extension north of $5,345,000
Amberley Beach Lagoon culvert

12128301 -0001 -NM-RPT-0003 22



Hurunui District Coastal Adaptation Short ListedDptions

Option 6: Interlocking concrete wall

Figure 3.6: Conceptual sketch of the interlocking concrete wall option along existing bundlignment.

Description:

A solid near vertical barrier constructed by interlockingconcrete blocks. These blocks would be placed along the existing
bund alignment, with the tiered blocks using the existing bund for support. The structure would be similar to the Westloc!
Ltd Design, and prices have been sourced from Westlock directly. & mpproximate lifetime of the structure would be 50+
years with limited maintenance, with the crest level of the structure being 0.5 m above the existing crest level.

Benefits Limitations

A Need for relatively large scale site works and disturbance

of the beach to ensure the structure is well founded

against toe scour.

Requires good tie in at the ends of structure to reduce

end effects erosion, which is common sue with seawalls

on open coasts.

Still likely to suffer some beach losses from in front of the

seawall, potentially reducing beach recreational value

(e.g. ability to walk along beach at all tides), but this will

be at slower rates than for straight vertal seawalls.

Difficult transition from this type of structure into other

protection options in the future.

Initial construction costs will be relatively expensive

compared to soft engineering options.

Difficulty in providing access over seawalls limited to

fixed locations of stepswhich will add cost.

Would result in an unnatural look in the Amberley Beach

coastal environment, which may not meet the

requirements of Policy 13 of the NZCPS.

A Does not meet the requirements of Policy 25 (e) of the
NZCFS (discourage hard protection structures), so likely
to be a more difficult consenting path than bund options.

A This option occupies a relatively small footprint
compared to rock revetment.

A Has good durability,would require limited A
maintenance over 50+ years.

A Can be easily designed or adapted for longeterm
protection with future sea level riseby adding A
blocks.

A Irregular shape variations in the front face breaks
up wave runrtup onto structure reducing
overtopping potential and reflection of energy back
onto the foreshore, therefore could also reduce
beach losses in front of the wall.

A Flat top and width of the interlocking wall could
allow for pedestrian access alag the top of the
structure.

> > > >

Indicative costings:

Total Cost $6,832,000

Total Budget (15% Professional Services & 15% $8,882,000 ($8,445/linear metre)
Contingency)

Additional total budget for 250 m extension north of $2,075,000

Amberley Beach Lagoon culvert
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Hurunui District Coastal Adaptation Short ListedDptions

Option 7: Engineered earth bund on the western side of the settlement

THROUGH BUND?

PROVIDE

TIE IN TO MIGH
POINT ON ROAD
AND EXISTING
SHORELINE BUND

TIENTO
EXISTING
SHORELINE BUND

Description:

A medium to long term protection option involving the construction of an engineered earth bund around the western
edge of the settlement which allows water to flood the low lying land to the west, but not enter the properties in the
settlement. The bund would bean average of 1.2 m high and tie intohigher areas of the road.For conceptual design, the
bund wasdesigned tobe an average of 1.2 m high towithstand the modelled multi flood options for a 2% AEP event with
0.5 m SLR + freeboard; or 0.5% AEP with 0.5 m SLR no freeboaiithe design included tying irio roads through either
speed bumps or higher ground, and the inclusion of flood gates.

Benefits

A An effective way of controlling water flowinto the
settlement in an extreme event.

A Can be designed or adapted for longer term
protection with future sea level riseby increasing its
elevation.

A Can be grassed over and planted to look more
natural.

Limitations

A

May need to adhere to standards for dams, and therefore
would be difficult to consent, and likely to become more
expensive.

Could cause some backing up of the lagoon water levels,
which may divert the flooding further upstream.

Would still result for some overland flooding to occur up
to the settlement boundary, depending on existing land
uses.

If the bund isovertopped water can be trapped with no
pathway back to the sea/river therefore may require the
installation of pump stations to drain this water

Unknown what the interaction between groundwater rise
and the bund would be which may also require the
installation of pump stations to deal withflooding within
the settlement.

Could trap flooding from rainfall sources within the
settlement, which may agé#n require the installation of
pump stations to drain this water

12128301 -0001 -NM-RPT-0003
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Hurunui District Coastal Adaptation Short ListedDptions

Option 7: Engineered earth bund on the western side of the settlement

Indicative costings:

Total Cost

$611,000

Total Budget (15% Professional Services & 15%
Contingency)

$794,000 ($570/ linear metre)
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Hurunui District Coastal Adaptation Short ListedDptions

4. Motunau

The Motunau settlement sits on top of a 25-40 m near vertical loess capped mudstone cliff, which has a 60 to

145 m wide inter-tidal mudstone shore platform at the base. A smaller portion of the properties reside on

the lower river terrace of the Motunau River. The Motunau River mouth is at the eastern end of the cliff face,

which has adredged entrance channel across the shore platform betweenriver mouth training wall s on both

banks. West of the cliff face is Sandy Bay, a composite beach backed by a stablvegetated mudstone cliff.

Erosion of the cliff face has been the primary concern of the community and is caused throughthe

combinationof T T g HHgeéehheh" &a;4& Tell§gGeé EGE EHT gB§1 Gat et dhiimgd
process, and (2) from cliff toe erosion and cliff oversteepening asé G EGITH&@ geHgh g9 G HARgéehh!
The long-list to short-listing process is documented in Appendix B (11-14). Short listed options considered

reducing the rate of cliff erosion in front of the settlement through both erosion processes as that was the

highest priority for the settlement . Engineered options chosen for further investigation at Motunau consisted

of:

A Armoured rock trip wall (30 year and 50 year design life)

A Cast concrete block wave trip wall (30 yearand 50 year design life)
A Interlocking block wave trip wall

A Re-directing stormwater flows on the cliff top to the north

The proposed alignment of the first three trip wall options is shown in Figure 4.1.

Figure 4.1: Proposed alignment of trip walloptions.

This information on the short-listed options waspresented to the Motunau Community in July 2022, where
they signalled several further options they would like investigated, including:

A Sand renourishment at Sandy Bay
A Reinstatement of rocks on the rockshore platforms

A Rock toe at Sandy Bay
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