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Background

This technical note is part of a range of advicendperovided to West Coast Regional
Council (WCRC) to aid decision-making processes@aged with ongoing erosion problems
at a number of locations in the region. The purpdgdis technical note is to provide advice
on specific queries raised by WCRC’s Consent Teaso@ated with the retrospective
resource consenting of the recently constructedalaikai seawall and any possible future
extension and / or heightening of the wall. Theeasment is based on a number of visits to
Punakiaki over the last year since the construaifdhe wall.

This advice has been supported by the FoundatioiRésearch, Science and Technology
Envirolink fund set up to assist Regional Coungilsaccessing environmental advice from
the various Crown Research Institutes.

The specific issued raised by the WCRC Consent@fifor comment on are related to:

» The potential for end effects of the existing angt axtension of the seawall at the
northern end.

* The appropriateness of the design of the wall.

» The effects of the seawall and any future extensionoastal dynamics.

Assessment of seawall impacts

General Impacts

The impacts of linear defences such as seawallsremetments on surrounding beach
systems are well documented although the spedificgsses causing these impacts less well
understood. The ends of such defences, both updiftdowndrift, are often subject to local
erosion problems, particularly where there is @rgjrnet longshore transport of beach
sediment, or where the line of the defence is nalighment with the natural planshape of
the coastline. Dean (1986) noted some other comimpacts which include:

» Coastal armouring placed in an area of existingienal stress can cause increased
erosional stress on the beaches at either end eofatmouring. By preventing
continued erosion of a section of beach, the bessatimcent to the armouring share a
greater proportion of the same erosional stress.

» Coastal armouring placed in an area of erosionmasstwill cause the beaches
fronting the armouring to diminish because the ierad demand is now limited to
the fronting beach. Whilst the armouring may protee land backing it, it does not
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prevent erosion of the beach in front of the arrimaurlf the armouring had not been
placed, the beach width would have remained appratdly the same but would
have migrated progressively landward.

» Isolated coastal armouring can accelerate dowrghdfion if long term retreat of the
adjacent coastline results in the armouring pratgich to the active beach zone and
interrupting longshore sediment transport.

Impacts of Punakaiki seawall

Over the last year an erosion scarp has occur@tahe dune face at Punakaiki to the
immediate north of the revetment (Figure 1). Thadbein front of the structure also appears
to be lower than that further north along the sechacked by dunes.

Figure 1: Beach and dune changes at the northern end obtkeevetment at Punakaiki over the last
year: Top left: November 2005, Top right: May 20B6ttom left: November 2006, Bottom
right: December 2006.

The lowering of the beach and scarping of the dane at Punakaiki is likely to have been
predominantly caused by the storm events that tbst woast experienced over the 2006
winter. A number of these storm events (notablystioems on 06 May and 12 June) resulted
in similar responses in other beach and dune sgstmthe West Coast. Under such
conditions beach levels tend to be drawn down ad samoved from the beach on to the
nearshore bars, (Figure 2). Under more quiescemdittons this sand would tend to be
moved back onshore, particularly by longer-periaekls but this process or re-building
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beach levels and frontal dunes typically takes &hrlonger time-period, (there is often a
well defined winter-summer cycle in beach level$he lowering of the beach levels during
these storms results in the frontal dunes becomioige vulnerable to wave attack. However,
dunes are essentially a natural store of sand telbased to the beach when required during
more stormy conditions.

Hence the occurrence of beach lowering and durgcgr@ver the last winter is not all that
unusual given the storm events experienced andasitoi the patterns of storm erosion seen
at many other beaches along this section of ceasttly.
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Figure 2: Typical beach and dune profile changes during serents and subsequent recovery (Payne

et al, 2003).
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Whether the revetment has contributed to or exatedbthe magnitude of this beach
lowering in front of the structure and / or duneston immediately to the north is difficult to
ascertain at this present time (given the recentewistorm events). There is presently no
visual evidence to suggest that the structure ¥éngaa significant impact on beach levels,
with it noted between the visits in November ancc@®waber 2006, of beach levels having
recovered somewhat (also noted in other nearbyhbleaations e.g., Rapahoe). The lack of
impact is in part due to the toe of the structuagimg been constructed around or above
Mean High Water Spring (MHWS) tide level (the sballslope and porous nature of the
rock armour are also factors) but this could changhie future if landward movement of the
entire beach system continues to occur resultinthénlower part of the structure being
within the intertidal zone. This situation shoudd regularly monitored, particularly if the
beach doesn't fully recover before winter.

End effects of the wall also do not appear to beiicant at present, likely due to:

* The toe of the structure being generally aboveitkertidal zone resulting in little
impact on longshore intertidal beach sediment maregm(the magnitude of which is
relatively low within this beach system).

» Limited wave reflection from the structure and nodence of exacerbated beach
lowering adjacent to the structure, which can allakger waves to reach the dune toe
adjacent to the structure.

At this stage, despite the storm induced erosigdh@frontal dunes over the last year, there is
still a well vegetated buffer of around 15-18 m evlietween the beach and the seaward edge
of the camp ground. As such there is nothing aentrgisk from erosion and little present
justification for extending the revetment to thatholndeed given that the beach becomes
more exposed to the north to the dominant wave itiond to the south-west, and the
likelihood that any coastal defence may well exténgb the inter-tidal zone, potential
impacts may well be greater than occurring at pregehe wall is extended. It is suggested
at this stage that if erosion management activétresrequired north of the existing revetment
that there are likely to be more appropriate nonestiral solutions. However, it may be
necessary to conduct some future minor work ahtréhern end of the revetment. Although
the revetment has been keyed in to the dune sygiepnevent outflanking, if landward
movement of the beach system continues to ocaairjgk of outflanking may well increase.

Appropriateness of the revetment design

In assessing the appropriateness of the desigheofnvall, we have only considered the
specific design of the revetment, not whether sother form of erosion management was
appropriate. The design, in terms of its engingekdharacteristics, is assessed under the
following criteria and based on guidance providgdMzConnell (1998) and CIRIA / CUR
(1991):
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* Alignment of the wall: The revetment generally follows the natural beach
orientation and is unlikely to result in signifi¢docalised areas of scouring, beach
lowering or overtopping.

e Construction geometry: The dope of the face of the revetment of between 1:2 to
1:3 is close to optimum for this type of structared is a major factor in reducing the
potential for wave reflection from the structuredassue with steeper sloped or less
permeable structures). The low slope also provimtter run-up and overtopping
performance than a steeper structure, and lessit@dtéor the armour layer to be
damaged under storm wave conditions.

With thetoe of the structure positioned at, or above, MHWS:lehis reduces the
present day impacts of the structure on the beaxtiig it. Furthermore the toe of
the structure appears to be adequately foundedge with present day fluctuations
in beach levels with no evidence so far of anyifiicant risk of the revetment being
damaged due to toe scour or falling beach levels.

The width of thecrest of the structure is around three rocks wide, whagain is
recommended design practice to ensure rock armahiligy at the crest for such a
structure. Whilst the height of the structure ha$ Ipeen designed based on any
probabilistic assessment of wave and water levedshence run-up and overtopping
potential, the height of the structure appearsetsiifficient to provide an adequate
level of protection against wave run-up and ovepiog, with the potential to raise
the structure higher if an additional level of maiton is required. However, the
unprotected stopbank behind the revetment will fmmg to erosion and scouring if
waves do overtop the structure. If minor damag#¢ostopbank due to overtopping
waves becomes more frequent then consideration maag to be given to either
increasing the height of the structure (e.qg., elyar of rock, wave return wall etc)
or increasing the level of protection over the bamk.

» End effects: The potential for end effects have been reduced gsadual change in
the orientation of the revetment at the northemh ehthe beach, and the line of the
revetment close to that of the natural beach.

* Material: The armour layer of two rocks thick is also recanated design practice
for a structure located on the upper part of thecheon an open coast such as this.
The rock armour in general has been well placeth witnimal scope for armour
movements. The sedimentary armour rock used isdeal for coastal defence use
being slaty and highly friable which may affect libmg-term durability. However, it
is appreciated that there is little available dléarock armour on the West Coast.
This is compensated somewhat by the size of theaonour used which is probably
larger than would be required if a full probabitisassessment of armour stability
was carried out during the design.

The underlayer of geotextile to prevent foundatiamage is also good practice.
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Landscape Impacts (General Comments)

An assessment of the landscape impacts of themewetis not provided here other than
some general comments based on guidance provid&Chys (2003). Again this does not
assess how the structure compares, in terms oélvisyact, with other potential solutions
that may have been adopted:

» Scale: In general the size of the structure is not outedping with the scale of the
coast and the landscape. Only from State Highw¢gHb6) at the southern end could
it possibly be considered to have a more visuatignichating impact on the beach
landscape. The front face of the structure formsnalar slope to that found on
gravel barriers on the upper part of many of thesM&oast beaches, with the crest
only marginally higher than the typical elevatidrsach barriers.

The stopbank and revetment generally do not bleekwews from the majority of
the property behind the structure which tend t@beaised foundations. Nor does it
obstruct views from SH 6.

Given the backdrop of the limestone cliffs behihd toastal strip at Punakaikai, the
revetment does not impact by towering above andimiting views from the
foreshore.

* Materialsand colour: The rock used is in keeping with rock types onwlest coast
and is similar in colour to the limestone cliffscking the coastal strip at Punakaiki.
However, the pale red-brown hues of the rock ass Ie keeping with the natural
colours occurring on the foreshore.

» Junction with other coastal elements: The northern end of the revetment provides a
relatively stark junction with the dunes beyonde™fope of the revetment eases the
junction between the toe and the beach.

» Access to the foreshore: Access to the foreshore is generally over thetneest,
with beach access limited at high tide in fronthef structure.

Conclusions and recommendations

At present there is little evidence to suggest thatrock revetment in its present form is
having any significant detrimental impact on beawbcesses or is responsible for any
significant end effects and exacerbated dune er@githe northern end of the structure.

There is potential for more significant impactsaweur if the structure is extended to the
north but at this stage there appears to be neipgesequirement to do so.

The revetment structure has been well designedgamerally conforms to best practice
design guidance for such structures. Whilst thera visual impact due to the structure, the
scale and form of the structure would appear tadeeptable for such a structure.
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It is suggested that a modest monitoring prograrheneommenced to monitor beach levels
and dune position (Hume & Ramsay, 2005) involving:

» Establishment of two beach profiles, one just nafthhe northern end of the new
rock revetment, and one mid-way along the spit.

» Establishment of at least one beach profile albedeéngth of the revetment.

* Re-measurement of beach profiles on at least amahrivasis but preferably 6-
monthly in early spring and early autumn.

* Fixed aspect photography from all profiles at theetof beach profiling.
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